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Ldi n6i dau

Ty ddng hoda trong tat ca linh vuc hién dang duoc xa hdi quan tam déac biét bdi nho nod
nang suat lao ddng duoc nang cao, chat lwong san pham on dinh va tot hon, nhiéu y
twong mai c6 co hoi tro thanh hién thuc. Tw dong hoa cong tac thiét ké cong trinh giao
théng cling khong nam ngoai quy luat chung dé. Hién nay, hau hét cac cong ty trong
linh vuee tu van thiét k& cong trinh giao thong déu rat cha trong thuc hién tw dong hoa
cong tac thiét ké'trong cong ty cua minh. Diéu nay dwgc thé hién rd nét trong viéc dau
tw ctia cic cong ty (mua sam may tinh, phAn mém va dao tao nhan lyc) ciing nhuw trién
khai tu dong hoa thiét k& rat nhiéu cong trinh trong thuc té.

Vi su da dang cua minh, cac bai toan trong cong tac thiét ké'luén doi hoéi su linh hoat
cua cong tac tw dong hda. Chinh vi vay, d€ phan nao dap tng duoc yéu cau cap bach
ttr thuee t€ san xuat, ndi dung cudn gido trinh nay dé cap dén tat ca cac van dé co ban
nhat cta viéc thue hién te dong hda thiét ké' cong trinh giao thong ciing nhw phuong
phép dé nang cao mic d6 tu ddng hda cho phu hop vdi ting yéu cau chuyén biét xuat
hién trong qua trinh thiét ké.

Noi dung cua gido trinh nay la sy dutc két kinh nghiém giang day mon Ty ddng hoa
thiét ké’ cau duong cho sinh vién nganh xay dung cong trinh giao thong va qua trinh
tham gia thyc hién tw dong hda cong tac thiét ké ngoai san xudt cua céc tac gia cling
nhu cap nhat méi nhat nhitng cong nghé cha chot phuc vu cho viéce tu ddong hda. Hon
ntra, ndi dung chinh tap trung vao nhitng thanh phan cot 16i phuc vu cho muc dich tw
dong hoéa thiét ké' cau dwong, cung voi nhing ndi dung mang tinh goi mé va dinh
hudng cho ting chuyén nganh, khién cho cuén gido trinh nay hoan toan phtut hop véi
dinh hudng dao tao theo tin chi cia Nha treong.

Chting t6i xin chan thanh cam on su déng gop y kién cua cac dong nghiép trong qua
trinh hoan thién cudn giao trinh nay.

Vi toc @ phat trién rat nhanh ctia cong nghé nhu hién nay thi chac chan rang trong
thoi gian t6i, nhiéu van dé lién quan dén viéc thuc hién ty ddng hoa thiét ké'sé phai
thay d3i, va chiing toi hy vong rang, cling véi cac y kiénh déng gép ctia ban doc va su
cap nhat kién thirc ctia ban than, thi 1an xuat ban sau cua cudn sach nay sé hoan thién
hon nira, sé€ dap tng tot hon nita yéu cau cua ban doc.

Ha Noi, ngay 15 thang 01 nam 2009

Cac tac gia.
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PHAN I: MO PAU

1. Téng quan vé thiét ké va tw dong héa thiét ké cong trinh giao
théng

Cong tac thiét ké luon c6 mot vi tri quan trong tur khi 1ap du an cho dén khi thi cong, hoan
thanh va dua cong trinh vao str dung. Ttr trude dén nay, cong tac khao sat thiét ké dugc blet dén
nhu mot qué trinh gdm nhidu cong doan khac nhau, ma muc dich cudi cing 13 xac lap cau tao
clia cong trinh, cach thirc thi cong chii dao dé tao ra cong trinh trén thuc dia va phuong phap
khai thac cong trinh mot cach hiéu qua nhat. Két qua cia cong tac thiét ké duoc thé hién dudi
dang ho so thiét ké, nghia 1a qua trinh thiét ké nham dén viéc tao ra mot bo hd so thiét ké, ma
trong d6 n6 mo ta mot cach day di toan bd muc dich ciia qua trinh thiét ké. Thong thudng hd
so thiét ké bao gdbm nhitng thanh phan co ban nhu sau:

4 Ban thuyét minh: noi thé hién nhiing co s cho cong tac thiét ké, 1ap luan ctia nguoi thiét
ke va giai thich nhitng van d€ co ban ctia phuong an thict ke.

4 Cdc logi bang tinh, bang thong ké: noi trinh bay cac két qua tinh toan trong qua trinh
thict ke, 1a co sé cho viée 1ap ban v€ va xac dinh chi phi dau tu cho cong trinh.

4 Ban vé: noi thé hién chi tiét nhat cdu tao cta cong trinh ciing nhu phwong phéap chu dao
de thi cong cong trinh.

4 Dy todn: noi thé hién céch thirc xac dinh téng muc dau tu cho cong trinh.

Mitc d6 chi tiét ctia nhimg thanh phan trong hd so thiét ké phu thudc vao yéu ciu trong timg
giai doan cua qud trinh dau tu cho cong trinh. Vi duy, giai doan 1ap ban v& thi cong doi hdi muc
do chi tiét cao nhat.

Néu xem xét k§ hon bén trong ctia hd so thiét ké cong trinh giao thong thi ai cing nhan thiy
rang chung c¢6 mdi lién hé chit ch& v6i nhau theo mot quan hé logic khé rd rang, vi du cac kich
thude hinh hoc trong ban v€ s€ phai phu hop voi két qua tinh toan dugc trinh bay trong cac
bang tinh. Diéu nay noi 1én rang, khi mo ta mbi lién hé trén thanh mot chudi cac 1énh thi ta da
c6 trong tay thanh phan co ban nhat ctia tw dong hoa thiét ké cong trinh giao théng. Van dé con
lai 14 tim kiém giai phéap thich hop dé thuc hién ty dong hoa.

Tu dong hdéa mot cong viéc duoc hiéu la cong vi¢c do6 duogc thyc hién ty dong hoan toan hay
mot phé‘m nho ¢6 su trg giup cla céac thiét bi. Vi du nhu qué trinh ché tao xe hoi dugce tu dong
héa nhd hé théng robot trong cac day truyén san xuét. Trong linh vuc thiét ké cong trinh giao
thong, do san phdm ciia cong tac nay 1a ho so thiét ké, cho nén thiét bi trg giup phu hop 1a cac
hé théng cO kha nang tao van ban, tinh toan két cu, v& cac doi tuong hinh hoc, dung mo
hinh...

Hé thong thong tin, bao gébm phan ctng (mdy tinh, may in, may quet...) va phan mem (cac
chuong trinh ing dung), da va dang dugc trién khai rong rai trong khip cac cong ty tu van thiét
ké cong trinh giao thong bai chiing c6 nhimg dic diém rat phu hop cho viée 14p hd so thiét ké
cong trinh:
4+ May tinh cing v6i cac phdn mém chay trén ching cho phép thuc hién nhiéu céng viéc
khéac nhau nhu: phan tich két cau, v& doi tuong hinh hoc, tao van ban, dgng mé hinh...
4+ Tbc @6 tinh toan nhanh, diéu nay cho phép dua ra nhiéu hon mot phuong an thiét ké véi
thoi gian ¢6 thé chap nhan duogc.
4 Kha ning luu trit va tin dung lai dit liéu dat hiéu qua rit cao, diéu ndy cho phép ngudi
thiét ke co thé tan dung lai toi da dir li¢u da co tr trude. Vi dy, voi hé thong cac ban vE in
trén giay, vi¢c tan dung lai dat hi¢u qua rat thap, hau nhu chi & muc tham khao thong tin,
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trong khi d6, néu nhu ciing cc ban vé& nay duoc luu trit trong méy tinh, ngoai viéc cho
phép tham khao twong ty nhu ban vé& in trén gidy, né con cho phép tan dung lai chinh cac
thanh phan trong ban v& d6 dé chinh sira, ké thira, va két qua ta s& c6 dugc mot ban vé
mai tr nhitng dit lidu cii.
C6 thé ndi rang muc d6 tu dong hoa thiét ké cong trinh hién nay dang & nhiéu cip do khac
nhau, tlly theo timg cong viéc cu thé, didu nay dugc thé hién rd trong cach thirc tao ra timg
thanh phan trong ho so thiét ké. Vi du, trong thiét ké cau, phan phan tich két cau c6 muc do tu
dong hoa rat cao, nhung viéc tao ban v€ lai c6 muc do tu dong hoa thép hon nhiéu. Tuy vay, xu
huéng ning cao mirc do ty dong hoa dang ngdy cang rd nét bai sy phat trién rat manh cia cac
phan mém chuyén dung, ching dang 1a cong cu hd trg khong thé thiéu cho cac ki su thiét ké,
ddng thoi 13 thanh phan chi chét cho qué trinh tu dong hoa. Nho chiing ma viéc phén tich két
céu cong trinh trd nén nhanh chéng va chinh xac, nho ching ma viéc dwa ra cac phuong an
thiét ké ctia tuyén duong ciling nhu viéc tao mo hinh ba chiéu dong tro thanh hién thuc.

L ]

-l

e b

! ==

Tha Sursayor 3 el r |]
wdds topography and axisting F— &SN | &
wonditiene b tha modsal E b= :!
H A

o]

[ e wsh

=t [ Enginoar &

daskgns alignmants and profiles

filde
R
i

I

T
N
T

f

B

nH' SELRRERT L_-Ea-_d: TSR

gl B
dazigns tha corridor modal

o

.-_ I-IE._

= =t

= Ch Tha Daslg
adds sewsr ard shorm gystem 1o tha madal

L]

|

)

The ProjsctManager
ravlaws tha modal

Hinh I-1: Tu dong héa thiét ké hinh hoc dudng 6 t6 vai Civil 3D 2008
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Hinh I-2: Ty dong héa phan tich két cau véi MIDAS/Civil
2. Pdi nét vé cac phan mém dung cho thiét ké cong trinh giao
théng

Céc phan mém dung trong thiét ké cong trinh noéi chung rat da dang va hd trg hau hét cac cong
doan trong qué trinh thiét ké. Ngay tir cong doan khao sat dia hinh, toan bo qua trinh tir xur ly
dir liéu (binh sa, chuyén d6i dinh dang) dén dung mo hinh bé mit déu d3 duoc ty dong hoa &
murc cao, hau hét cac ndi dung lién quan dén xir 1y sb liéu khao sat déu dugc tw dong thuc hién
nhu: v& dudng dong mirc, phan tich d6 doc bé mit, xac dinh duong tu thay, xac dinh luu vuc,
v& mit cat va dung mo hinh ba chiéu.

Dua vao cong ning cia cac phan mém co thé chia ching lam hai nhom:

4+ Nhom cac phin mém da ning: 12 nhitng phan mém c6 thé dung cho nhiéu muc dich khac
nhau, dai dién cho nhom nay 1a AutoCAD va Excel, ta co thé st dung chung trong hau
hét cac giai doan cta qua trinh tao hd so thiét ké. Tuy nhién, dé c6 thé st dung da ning,
cac phan mém nay dugc thiét ké khong tap trung vao mét linh vuc cu thé nao, khién cho
mirc d6 tu dong hoa cho ting cong viée khong duoc cao khi thuc hién truc tiép trén cac
phan mém nay. Ta co thé ding AutoCAD dé tao cic ban vé& k¥ thuat cho nganh co khi
cling nhu cong trinh, bai nguyén tic tao ban vé trong AutoCAD la “lip ghép” tir nhiing
d6i twong hinh hoc co ban. Vi Excel, ta c6 thé dung dé 1ap du toan hay tao bang tinh
duyét két cau, boi mdi 6 trong bang tinh ctia nd déu c6 thé nhan bat ¢t ndi dung nao.
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Hinh I-3: Phan mém AutoCAD va MS Excel

4+ Nhom cac phan mém chuyén dung: 14 cac phan mém chi ding duoc cho mot muc dich cu
thé nao d6. Boi dich nhdm dén ctia ching 13 15 rang cho nén muc d6 ty dong hoa la rat
cao. Vi du trong phan tich két cdu, sau khi nhap xong s6 liéu, phin mém phan tich két cau
s€ tu dong hoan toan trong viéc tinh va xuét két qua. Boi sy da dang cia céc bai toan thiét
ké, cho nén cac phan mém loai ndy ciing rat da dang vé chung loai va ngudn gbc, chung
c¢6 thé dugc tao ra tir nhitg cong ty san xuat phan mém chuyén nghiép nhu Hai Hoa,
AutoDesk, MIDAS IT,... hay tir chinh nhiing cong ty tu van thiét ké, va tham chi tir chinh
nhiing k¥ su thiét ké. Ciing boi tinh da dang nay ma viéc lya chon dé tim duwoc mot phan
mém phu hop ddi khi 1 mot bai toan khé dbi véi ngudi st dung. Dua trén mic d6 phd
bién trong sir dung, c6 thé ké ra mot s6 phdn mém chuyén dung sau:

= Trong linh vuc phan tich két cdu: MIDAS/Civil, RM, SAP, ANSYS, LUSAS,
ABAQUS...

® Trong linh vyc dia k¥ thuat: Geo-Slope, Plaxis, MIDAS GTS...
* Trong linh vuc dia hinh, ban d6: Land Desktop, Topo, MapInfo, CAD Overlay...
® Trong linh vuc thiét ké hinh hoc duong 6 t6: Nova-TDN, Civil 3D...

Do cong trinh giao théng lu6n phu thude vao rat nhiéu yéu té xung quanh no, cho nén qua trinh
thiét ké luén gap phai nhitng bai toan riéng, dac biét va khong thé khai quat dugc. Nhimg bai
todn nay hau nhu khéng cé 16 giai tong quat, va cing boi diéu nay khién cho khong c6 mot
phan mém chuyén dung nao c6 thé giai quyét duoc moi van dé, nhat 1a trong thiét ké dudng
0t6. Bén canh d6, do c6 sy khéac nhau trong céch trinh bay va thé hién ban v&, nén thong thuong
cac phan mém chuyén dung chi c6 thé dép tmg viée tao ban v& & mirc co ban, con viéc bo sung
thém chi tiét d& hoan thién ban vé& thuong dugc 1am thu cong. Nhitng nhuge diém nay cta cac
phan mém chuyén dung lai 13 diéu kién cho su ra doi cic phan mém dang Add-in', chung
thudng dugc phét trién boi cac ky su cau duong trong cong ty tu van thiét ké cong trinh giao
thong va chay cung voi cac phan mém chinh, ching tac dong truc tiép 1én két qua do phan
mém chinh tao ra v4i muc dich 1a hoan thién chung theo yéu cau riéng cua chinh cong ty do.

' Add-in: day 1a cac chuong trinh dang phu tro hodc tién ich dugc thiét ké dé cung hoat dong vadi chuong trinh
chinh. Muyc dich ding dé mo rong cac kha nang cho chuong trinh chinh. Cac chuong trinh dang Add-in nay c6 thé
do chinh nguoi ding tao ra bang nhiéu loai céng cu khic nhau. Khong phai chuong chinh chinh nio ciing chép
nhan Add-in, AutoCAD, MS.Office 1a hai phin mém cho phép sir dung Add-in dién hinh.
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3. Lwa chon phan mém dung cho thiét ké céng trinh giao théng

Véi su da dang vé chung loai va xut xir ctia cac phan mém chuyén dung, khién cho viéc chon
mua phan mém gap nhiéu kho Kkhan, nhat 13 ddi vé6i nhitng don vi it kinh nghiém trong viéc
trién khai cac hé théng phdn mém. Do d6, dé trang bi dugc phin mém phu hop vé6i cong viée
ctia minh can phai thuc hién mot s cong viéc chinh sau:

4 Chuén bi vé nhan lyc: dé khai thac hiéu qua phan mém, nhét 13 cic phan mém chuyén
dung, can c6 nhan lyc dap tng dugc ca hai yéu cau:

C6 kién thirc tin hoc co ban: sit dung t6t h¢ diéu hanh Windows (hodc tuong duong),
in an, tim ki€m tai liéu trén Internet.

C6 kién thirc chuyén mén phit hop.

4 Phan tich cong viéc can ty dong hoa dé xac dinh 16 cac yéu cau can dugc théa man khi
trién khai ung dung phan mém. Vi du, dé tu dong hoa cong tac thiet ke két cau, nhiing
yéu cau sau can dugc thoa man:

Tinh dugc ndi lyc va chuyén vi cua két cau dudi tac dung cua cac loai tai trong (can
néu cu thé, vi du nhu cac truong hop t6 hop tai trong).

Pua ra dugc mo ta vé phan bo ng suat tai mot so vi tri (can néu cu thé, vi du tai cac
noi c6 cau tao hinh hoc thay doéi dot ngot).

C6 thé tinh duyét duoc mat cat.

Co6 thé tao ban v& (cén néu cu thé muc do chi tiét cia ban v&) va hd tro in ra may in.
C6 thé két ndi dir liéu véi cac phan mém khéc (can chi rd dinh dang két ndi, vi du yéu
cau nhap/xuat cau tao hinh hoc cua két cau tu/sang dinh dang *.DXF).

C6 thé thém cac tinh ning moi cho phin mém bang cac cong cu dang Add-in (yéu cau
nay cé thé khong bat budc phai co).

4 Tim hiéu, cang nhiéu cang tdt, cac phdn mém chuyén dung ma cé thé dap ung duoc
nhirng yéu cau trén. C6 nhicu cach dé thu thap thong tin:

Kinh nghiém cua céc don vi, ca nhan da st dung.

Gid6i thiu tir nha san xuat phan mém vé tinh nang, gia ca va ché do ho tro trong qua
trinh dung san pham cua ho.

Danh gia phan mém cua céc tap chi chuyén nganh.

Tim thong tin lién quan trén Internet.
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Web Hinh Anh Mhém  Thuw Muc

GO L)g[e |"structura| analysis software” Tim kiém | ;TI4‘—1¥

Timn kidm: & web © nhifng trang viét bang tiéng Viét © nhikng trang tir Viét Nam

Web Két qua 1 - 10 trong khoang 40.300 cho “structural analysis software”. (0,08 gidy)
Structural Engineering Software Guide Lign Két dwoc Tai Tro
Structural Analysis. ABAQUS/Explicit ABAQUS/Explicit is a finite element program designed

to serve advanced, nonlinear continuum and structural analysis . Canstruction Documents
www.icivilengineer.com/Software_Guide/Structural_Analysis/ ?OP - Over 150 Softwares. Download Mow !
B4 Iwu trang bé nhé cache - CAc trang trong tu Free Samples. Print Mame / Logo

www.ConstructionBookstore.org/con
Spreadsheets for Structural Engineering - Free software

Free structural software? Is there such a thing? It is just knowing where to look. There are MIDAS - Bridges/Buildings

quite a few places now to obtain software. ... Structural software for all types
structural-engineering fsnet.co.uk/free_htm - 89k - of bridges and buildings

Dé lwu trong bd nhé cache - Cac trang twong tur www_MidasUser.com
Structural Engineering Software_ Structural Design Software ... STRAP

Structural Design Software & Structural Analysis Software for Design Professionals ... Structural Analysis System
Structural Engineenng Software, Structural Analysis Software. ... for Structural Engineering
ww._risatech.com/ - 23k - B3 lwu trong bd nhé cache - Cac trang twong tw www._atirsoft com

AxisWVM Structural Analysis Software LUSAS Structural Analysis
Finite element analysis software for structural civil engineers offering linear, nonlinear and Structural analysis software for
buckling analysis aII tgpes of structures
www.axisvm.com/ - 27k - D& lwu trong bd nhé cache - Cac trang twongtew | WAW v.lusas.com

Hinh I-4: Tim kiém thong tin trén Internet véi Google.com
= St dung phién ban dung thir mién phi ctia phdn mém dé ty kiém chung.

+ Dbam phan v6i nha cung cap phan mém dé tim ra mot giai phap hop 1y nhét trudc khi
quyét dinh mua san pham.

4. Chuyén biét héa phan mém

Khi duoc trang bi phan mém véi muc dich tir dong hoa cong tac thiét ke thi ta mo1 giai quyet
dugc cac bai toan co ban trong qua trinh th1et ké, boi khong co phan mém nao, ma ngay tir dau,
lai 6 thé dap ing dugc moi van dé s& xuit hién sau nay, con rat nhiéu vin dé mai s& lién tuc
phat sinh trong qua trinh thiét ké nhitng cong trinh cu thé. Noi cach khéc, viéc trang bi phan
mém nao d6 chi 13 budc dau cho qua trinh ty dong hoa, nhung diy 1a bude di quan trong nhit.
C6 nhiéu cach giai quyét cac van dé phat sinh nay, ma co ban va tot nhat 13 hai giai phap:
4 Phan hdi nhimg van dé phat sinh cho nha san xut phan mém dé ho nang cip phién ban,
sau d6 cap nhat lai. Giai phap nay thuong mat nhidu thoi gian va trong nhiéu truong hop
la khong kha thi.

+ Tu bé sung thém nhitng kha ndng méi cho phan mém dang sir dung dé ching co6 thé giai
quyét duoc van dé phat sinh. Giai phap nay doi hoi phai ¢6 nhan lyc am hiéu vé chuyén
mon cau dudng va cong nghé thong tin, dong thoi phan mém dang sir dung phai cho phep
cap nhat tinh nang mai tr phia nguoi dung. Nhan lyc dap g duoc yéu cau nay chinh la
k¥ su xdy dung cong trinh giao thong duoc trang bi thém nhiing kién thic vé tin hoc phu
hop, day 1a myc ti€u chinh ciia mén hoc Ty dong hoa thiét ké cau duong va ciing 1a muc
tiéu cua chinh gido trinh nay.

Phan mém, ma nguoi dung cé thé tu tao thém céc kha nang madi cho no, phai c6 mot sb
dic diém sau:

®= Cung cap tinh nang cho phép nguoi dung co thé ty minh bo sung thém chirc ning cho
chinh phdn mém dé. Vi du phin mém AutoCAD cho phép ngudi dung sir dung cong
cu lap trinh, nhu AutoLISP hay ObjectARX, dé tu xdy dung thém nhirng chirc ning
méi trong AutoCAD.
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Hinh I-5: Bd sung tinh ndng méi cho AutoCAD

* Cho phép nhing cac phin mém dang Add-in vao bén trong, vi du nhu cic chuong
trinh trong bd MS.Office (Excel, Word, Power Point ...). Cac chuong trinh dang Add-
in c6 thé duoc xay dung tir mot sb cong cu 1ap trinh (vi du ta c6 thé dung VSTO -
Visual Studio Tools for Office - dé xay dung cac chuong trinh dang Add-in nhiing vao

trong b Office)
Microsoft Excel - nen_mat_duong_ DG192_2006_.xls - IEI|1|
E‘ﬂ File  Edit “iew Insert Famat  Toolz  Data  Window  Help D todn ACITT | Options Dot todn Tignich  Adobe PDF -2
fal Taocdng tink mdi . Chrl+M 53
HEHR S G Y f?éig & 53 ~<F |9 - Brdi tén céng binh .. "-@B 1-"‘%'5
B I U ﬁ % 0 1 Taohang muc mdi .. 2| B :_5 o3 ) | - |
1 il A0 Bridi kén hang muc ...
D E - . K =
| M file dyf toan ... Chrl+0 - il
1 1 Phan tich wat tu ... \NG D"-’ TOA'J
2 2 Téng hop vi hu NG CAP PUONG L
— TC : NEN M
| 3 | 3 Tinh gia tn wat b .. | IUC : NEN M AT bt
4
WA 4 Tinh chénh [&ch «3t tu ...
. NI DUNG CONG VIEC i o B THA
5 | MRV 5 Tinh chi phi +an chuyén ..
g |BONGIA LY E Tirh dorn gié chi tiét . MAY L
7 1. NEN MAT BUONG {5 7 Tinh dy todn dy thiu
Pao ofo dubng biog may dBtelp 3 (50% kbl log 1 ol e e m
g MBI 100m3 [6ll & Tién g8 thi céng 0| &0l.720,00
9 |AE L1713 |Dao nén dubng, 48 clp ITT 0% EL 461 dao m3 i 9 Tinh chi phi tu v thigt ke 0 =
10 AE 13313 |PAp nén dubng bAog det o dung 48m chat K93 m3 1.2* Danh zéch DEF . 0 -
1] |aB 41423 :“:éh”ﬁ dﬁ;;“l;ﬁ“;m:a“g G e dt TT dEade | s EY Gl thigu vE chuang bink ... g42.431,00
tap ofo dubng bing detdn dung
12 |AF.11121 |E# 10g moog mit dubing mac 100, 4 4x6 mi | Ll Thodt khéi chugng tinh 0| 1404000 301
13 |AE.L341] |Lém |6 p céit ving @o phing m3 290,73 ITIT0,00 = FIOTZ00 = §
14 |AF.15445 |E4 10g mar dutng, 48 2x4, méc 250 m3 | 2.329,87|  490.444,00 = £5.092,00 | 2612700 | 1.4z
-
M 4 » M[\Dutoan / Phantichvattu 4 Tonghopvattu £ Giatrivatky £ Chenh |4 | 1 |
Draw~ L | AutoShapes~ ™~ ~ OO A 5 8 & B -2+ A= EGJB
Ready Circular (] A

Hinh I-6: Bd sung thém chirc nang lap du toan cho MS. Excel
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= S6 lidu dau vao va két qua duoc luu trir trén t€p voi dinh dang co thé hiéu dugc.
Nhirng chuong trinh dang nay chi cho pheép nguoi dung tao ra nhiing tinh nang moi
phuc vu cho viéc nhép dir liéu (cac chuong trinh dang Wizard') hodc trinh bay két qua.

r &
FCM Bridge Wizard 3]

Model  Section lTendon]

Section Type
H1 1 Hz g
& 1 cel 2l & i
H3 |05 it H4 |1.5 i
Hs |15 fr He |1 f

H1i |

4 ﬂlHS Hz-1 |20 Ft H3-1 |23 Fr
H2 B3 BS Bl |1L.5 ft Bz |16 ft

TH6 :

H3 -

Bi B2 Be

B3

Wiew Option

(¥ Bitmap " Drawing

v include Wet Canc, Load

P[22 kps |e 82 &

Qpen.., | Save As,,, | [0]'4 | Cancel |

Hinh I-7: Wizard trg giGip nhap dir liéu cho két ciu cau dic hang cia MIDAS/Civil

Cong cu 1ap trinh dé tao ra cac tinh ning moi cho phan mém hién c6 rat nhiéu va kha dé
dung. Hau het chung tép trung hd trg cho AutoCAD va Office, boi hai phan mém nay
dugc dung rat phd bién trong cong tac thiét ké. V&i AutoCAD ta c6 thé sir dung nhimng
cong cu sau:

= Céc cong cu lap trinh nhing sin bén trong AutoCAD:

¢ AutoLISP: 1a mo6t ngdn ngir 18p trinh dang théng dich, cho pheép nguoi dung tan
dung t6i1 da nhitng 1énh san c6 cua AutoCAD dé t6 hop lai nham tao ra nhirng tinh
nang mai c6 muc do tu dong hoa cao.

' Wizard: thuong dugc hiéu 1a mot chuong trinh ¢ chire néng trg giup nguoi dung nhap dir liéu (nhanh va tranh
sai sot), nd dac biét hitu ich khi dung nhing phan mém da ning, boi nhirng phan mém nay thudng hay yéu cau
ngudi ding dua vao rat nhiéu loai dir liéu ma nhiéu khi chung khong thyc sy can thiét cho mot bai toan cu the
Chuong trinh dang Wizard s€ ty dong loc nhirng thong tin can thlet cho bai toan cuy thé (de nguoi dung chi can
nhap nhimg dir lidu can thiét cho bai toan cta minh) con nhimng sb liéu khic ma phan mém yéu cau s€ dugce
chwong trinh Wizard ty dong bd sung. Bén canh d6 chuong trinh Wizard con ¢6 chirc ning dan dit nguoi dung
thuc hién bai toan theo mot trinh tu nhat dinh dé tranh nham 1an.
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Hinh I-8: Visual LISP: cong cu hd trg cho lap trinh véi AutoLISP trong AutoCAD

¢ VBA (Visual Basic for Applications): 1a mdt cong cu lap trinh dya trén Visual
Basic, n6 cho phép nguoi dung két hop tinh d& ding va hiéu qua ctia mdi trudng 1ap
trinh Visual Basic voi cac tinh nang va hé théng ddi twong san c6 trong AutoCAD.
Hién nay ddy 1a cong cu dugc dung rit phd bién dé xdy dyng thém nhiing tinh ning
moi, voi quy mo khong lon va khong qua phuce tap trén AutoCAD. Trong linh vire
thiét ké cong trinh giao thong, cong viée chiém khoi luong l6n nhit va mat nhiéu
cong nhit 13 tao ban vé& k¥ thuat. Mic du hau hét nguoi thiét ké déu dung AutoCAD
dé tao ban vé& ky thuat nhung mirc do ty dong hoda van rat thép, chu yéu sir dung céac
1énh don ctia AutoCAD (thong qua dong 1énh hay nut bam trong AutoCAD) cing
véi cac thong s6 hinh hoc tinh toan duoc (co thé béng cac phﬁn mém khéc, vi du
phan mém tinh két cu) dé xay dung ban v&. Van dé nay hoan toan c6 thé tu dong
hoa dugc khi ngudi ding biét két hop quy tic v dbi twong thiét ké vai s liéu hinh
hoc tinh duoc trong mot chuong trinh VBA do chinh ho tao ra.
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Hinh I-9: MG6i truéng lap trinh VBA trong AutoCAD

= Cong cu lap trinh bén ngoai: bao gdm bt cir ngdn ngir l4p trinh ndo ma c6 hd tro cong
ngh¢ COM (Component Object Model) cua Microsoft nhu: VB, VC++, Delphi....

= Cong cu lap trinh ObjectARX (AutoCAD Runtime Extension): la mot cach m¢ rong
AutoCAD hiéu qua nhit va phirc tap nhat. Cac phan mé rong AutoCAD dugc xay
dung trén VC++ voi viée st dung cac thu vién 1ap trinh mé rong cia AutoCAD (chinh
1a ObjectARX). Boi viéc cho phép diéu khién truc tiép nhan va cau tric dir liéu coa
chuong trinh AutoCAD, cho nén nhiing chuong trinh duoc viét véi ObjectARX sé& c6
tinh linh hoat rat cao, toc do chay nhanh va nho gon hon so voi chuong trinh ciing loai
viét bang cong cu lap trinh khac, nhung mirc d6 phirc tap cua viée 1ap trinh s€ tang 1én.
Hau hét cic ung dung 16n chay trén nén AutoCAD déu dugc xdy dung dua trén
ObjectARX: Land Desktop, Civil 3D, Nova-TDN...
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Hinh I-10: MG rong kha nang cho AutoCAD ding ObjectARX
5. Két chwong

Nhu vy, trong chuong nay, toan canh vé viée ing dung cong ngh¢ thong tin dé tu dong hoa
cong tac thlet ké cong trinh giao thong dd dugc dé cap dén. Van dé cot 161 dé ty dong hoa thiét
ké bao gdm:

4 Qua trinh thiét ké cong trinh giao thong va san pham ciia timg cong doan.

+ Kha nang ctia phan cirng may tinh va cac hé thong phan mém, bao gém ca cac phan mém
chuyén dung.

+ Sy da dang cua céac bai toan thiét ké ciing nhu nhitng han ché trong cac phin mém chuyén
dung.

+ Nhiing dic diém ctia phan mém va cac cong cu phat trién, dé tir d6 c6 duge dinh hudng
trong vi€c giai quyet cac van de phat sinh, von thuong gap sudt qua trinh thict ké.

Trong khuén khd giao trinh cia mot mén hoc, nhidu mang kién thirc s& duoc ké thira tir nhiing
mén hoc khac 1a diéu duong nhién, va do do, chi c6 nhitng ndi dung mai, chua dugce dé cap dén
trong nhitng mén hoc khac, méi duoc trinh bay chi tiét & day. Voi cac chuong tiép theo trong
gi4o trinh nay, nhing kién thirc chi tiét dé thuc hién ty dong héa thiét ké cau duong s& duoc
dua ra theo nhimng ¥ chinh cua chuong dau tién nay.
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PHAN II: LAP TRINH TREN U’NG DUNG NEN

CHUONG I: KHAI NIEM

Trong hd so thiét ké, phan tai liéu duoc trinh bay dudi dang bang biéu (bang tinh két cau, bang
tinh khoi Iuong, ...) va ban v& (md ta cdu tao hinh hoc ciia cong trinh) chiém mot khéi luong
dang ké. Noi dung cua nhing tai liéu trong phan nay lai luén c6 mdi quan hé rd rang va chit
ché& véi phan tinh toan trong qua trinh thiét ké, chinh vi vay, kha niang thuc hién tu dong hoa
cong doan nay 1a hoan toan kha thi va mang lai hiéu qua cao. Nhiing cong viéc cu thé c6 thé tu
dong hoa bao gdm: tinh toan, 1ap bang tinh, 1ap ban v&, trong d6, phan tinh toan tao tién dé cho
qua trinh thyc hién 1ap bang tinh va ban vé.

Phén tinh toan c6 thé duoc tach ra thanh mot mo-dun riéng va thuc hién doc 1ap véi bat ci
cong cu lap trinh nao, va hién nay, cong nghé lap trinh cho phép d& dang két nbi cac mo-dun
loai nay véi cac ung dung khac. Phan 1ap bang tinh va ban v&, thuc chét sir dung két qua thuc
hién cia mo-dun tinh toan va thé hién két qua nay dudi dang ban vé& k¥ thuat va bang tinh, bang
biéu phu hop véi cac quy dinh vé trinh bay tai lidu trong hd so thiét ké. Trong nhiéu trudng hop
ngudi ta ¢ thé két hgp mo-dun tinh todn vao ciing véi qua trinh tao bang tinh hay ban v&, cach
1am nay rat hiéu qua d6i véi cac bai toan khong qua phirc tap vé tinh toan (nhu thiét ké hinh
hoc duong 6 t6 hay tinh duyét mat cat két ciu). Nhung d6i véi cac bai toan co do phirc tap cao
trong tinh todn (nhu bai toan tinh két ciu hay on dinh truot mdi doc) thi mo-dun tinh toan
thudng duoc tach riéng ra va két qua tinh toan s& dugc trinh bay boi mé-dun tao ban vé va mo-
dun tao bang tinh riéng. Trong khudn kho gido trinh nay, do nhim dén tinh phd bién cua cac
bai toan thong thuong cé do phtrc tap khong cao nhung da dang, cho nén viéc dinh hudéng gidi
quyét bai toan hudng dén viéc hop nhit phan tinh toan vao trong mé-dun tao bang tinh hay mo-
dun tao ban vé.

Do bang tinh va ban vé& c6 ciu tric tai liéu rat khac biét, cho nén hau nhu khéng c6 phan mém
nao co thé hd tro tét cho ca hai muc dich trén cung lac, va trong thuc té, nguoi ta st dung
nhimg phan mém riéng dé tao ban v& hay bang tinh. Vi du, trong linh vuc thiét ké cong trinh
giao thong, MS Excel thuong duge dung nhu 12 phan mém h tro tao bang tinh chuyén nghiép,
trong khi do, AutoCAD lai thuong duoc su dung trong viée tao ban v& ky thuat. Bén canh
AutoCAD va Excel, con ¢6 nhiéu phan mém chuyén dung khac, ma kha ning cua ching tap
trung vao mot s6 linh vuc hep, vi du nhu MIDAS/Civil tap trung vao linh vuc phén tich ket
céu, Nova-TDN tap trung vao linh vuc thiét ké hinh hoc duong 6 to. Két qua ma cac phan mém
chuyén dung nay mang lai kha day du, c6 thé bao gdbm hau hét cac bang tinh va ban vé& lién
quan dén bai toan dugc giai quyét. Tuy vay, trong pham vi linh vyc cia minh, khong phan
mém chuyén dung nao c6 thé dap mg dugc moi nhu ciu, va do do, ching thuong dugce thiét ke
theo hudng co thé két ndi v6i cac phan mém khac nham muc dich hd tro ngudi dung giai quyét
duoc van dé phat sinh bang cach két hop vai phin mém vé6i nhau.
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Hinh II-1: Lap bang tinh két cau mat dudng trén Excel
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Hinh II-2: Tao ban vé binh d6 tuyén dudong 6 t6 trén AutoCAD

Pé c6 thé két ndi v6i nhau, cac phan mém chuyén dung thuong cung cip két qua tinh toan dudi
dang dir li¢u co cAu tric va duoce luu trie trong cac tép c6 dinh dang TEXT, vi du nhu CSV hay
DXF. Véi cac dir li€u co ciu truc nay, ngudi dung s tu thuc hién viée két ndi cac phan mém
lai v61 nhau. Viéc ket ndi nay cling chi co thé giai quyet thém mot s6 bai toan phat sinh, cho
nén mot s6 phan mém da cho phép nguoi dung co the can thiép sau hon nira vao bén trong no
bang cac cong cu 1ap trinh, dé ho c6 thé tu giai quyét cac bai toan phat sinh ma ngudi thiét ké
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phan mém khong thé duy kién trude duoc. Khi ngudi ding xiy dung nhitng chwong trinh cta ho
dwa trén nhiing tng dung dugc thiét ké theo cdu tric md nay, ho s& tan dung nhiing kha ning
san ¢6 ctia ching dé 1am nén, gitip cho viéc 1ap trinh duwoc nhanh va hiéu qua hon rat nhiéu so
v6i cach 1ap trinh thong thuong, va do do, c6 thé goi ching 1a cac ing dung nén, dién hinh va
duoc sir dung nhiéu nhat 1am ung dung nén trong linh vyc thiét ké 1a AutoCAD va Excel, ngoai
viéc pht hop véi dinh dang tai liéu trong hd so thiét ké (ban vé& va bang tinh) chiung con cho
phép nguoi ding xay dung cac chuong trinh chay cing véi muyc dich bd sung thém cac chic
ndng chuyén biét.

Nhu vy, mot phan mém dugc goi 1a wng dung nén khi n6 thoa méan dong thoi cac tiéu chi sau:
4 Cho phép mdt chuong trinh chay bén trong va cung v4i no6 (twong tu nhu mat 1€nh).

4 Cho phép sur dung cac tinh nang ctia né thong qua cong cu lap trinh thich hop.

Vietkey Office
(MS Word)

Land Desktop

Hinh II-3: M6 hinh I3p trinh trén (rng dung nén

Mot 1énh moi hay mét chire nang moi dugce xay dung trén Gng dung nén thuc chat 13 mot
chwong trinh hoan chinh, vi vay, dé xdy dung né cin c6 cong cu lap trinh twong ng. Thong
thudng céong cu ldp trinh duoc hiéu nhu 13 mot tap hop bao gdm:

4+ Ngon ngir 1ap trinh.
4+ MOoi truong lap trinh.
4 Thu vién hd trg 14p trinh.

Mot vi du vé cong cu lap trinh trén AutoCAD, do 1a AutoLISP. Véi cong cu ldp trinh nay,
khong nhét thiét phai c6 moi truong 1ap trinh va thu vién hd tro 13p trinh, ta chi can tao ra mot
tép dang TEXT chtra cac ma 1énh viét bang ngdn ngit AutoLISP. Tuy nhién tir phién ban
AutoCAD R14, dé thuan tién cho nguoi 1ap trinh, mot moi trudng 1ap trinh danh cho AutoLISP
da dugc bod sung, d6 la Visual LISP. V&1 moi truong lap trinh nay, viéc lap va kiém soat
chuong trinh tré nén thuén loi hon rat nhiéu, boi Visual LISP da dugc tich hop nhiéu tinh ning
ho tro 1ap trinh chuyén nghiép, trong khi do, néu ta khong str dung moi truong 1ap trinh, thi tuy
ta co thé viét duoc mot chuong trinh AutoLISP hoan chinh, song trong sudt qua trinh xay dung
chuong trinh nay ta ludn phai vat va dé tu kiém soat chuong trinh.
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File Edit ©ptions Help 22 %
{(defun C:TH ()} ~

{prompt “\n Chon DINM can thay doi :\n")
{setq tts (ssget))
{setq sott (sslength tts))

;Filter objects

{setq tts1 (ssadd})

{setq bien @)

{repeat sott
(setq ten (ssname tts bien))
(setq d_s {entget ten))
(setq d_Kk (cdr {(assoc @ d_s)))
{if {= {strcase d_k) "DIHENSIOH")

{ssadd ten ttsi1)

)
{setq bien {+ bien 1})

Hinh II-4: Xay dung chuong trinh bing ngdn ngit AutoLISP khi khéng str dung méi truéng
1ap trinh, ta sé& luon phai tu kiém soat ci phap va cac Iénh ma khdng c6 bat cir ho trg nao vi
thé kha nang nham lan la rat I6n.

Ul visual LISP for AutoCAD <Drawing1.dwg> =1E3
File Edit Search View Project Debug Tools  Window  Help
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« TOOL.LSP =13
(defun C:TH ()
{prompt "\n Chon DIM can thay doi :\n")
({setq tts (ssget))
(setq sott (sslength tts))

;filter objects

{setq tts1 (ssadd))

{setq bien 8)

(repeat sott
{setq ten (ssname tts bien})
{setq d_s (entget ten})})
(setq d_k (cdr (assoc B d_s)))
{if (= {strcase d_k} "DIMEHSIDN"}
| (ssadd ten tts1)
)
(setq bien (+ bien 1))

>
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" Edit: E-/Le Quynh Mai/Giao trinh/TOOL.LSP [Visual LISP) L 00054 C 00008

Hinh II-5: Lap trinh bang ng6n ngii AutoLISP trén méi tru’dng lap trinh Visual LISP, ta lu6én
nhan dudc sy ho trg tu dong bang mau sic hay cac tinh néng khac trong méi trudng 1ap
trinh.

Thu vién hd trg 14p trinh co thé rat da dang va thudng 13 nhimg phan bd sung gitip cho viée xay
dung chuong trinh duwoc nhanh hon théng qua su ké thira nhitng thir d3 duogc lam tir trude. Khi
1ap trinh bang AutoLISP thi thu vién hd trg lap trinh 13 tdp hop cac chuong trinh hoan chinh
cling viét bﬁng AutoLISP. Pé st dung thu vién hd trg 1ap trinh thi mdi cong cu lap trinh c6 mot
quy dinh vé cach thuc st dung riéng, vi du v6i AutoLISP, dé st dung mot chuong trinh con
trong thu vién, ta chi can tai chuong trinh AutoLISP chtra chuong trinh con dé thong qua mot
cau 1énh tir chuong trinh chinh.

Tuong ng voi ting Gmg dung nén thi s& c6 cac cong cu 1ap trinh phu hop. Mot tng dung nén
¢6 thé hd trg mot hay nhiéu cong cu 1ap trinh khac nhau, tuy muc dich str dung. AutoCAD hd
tro cac cong cu 1ap trinh trén tng dung nén sau:
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4+ AutoLISP

+ ObjectARX

+ VBA (Visual Basic for Applications)
Con Excel hd tro cac cong cu lap trinh:

+ VBA (Visual Basic for Applications)

+ VSTO (Visual Studio Tools for Office)

MJi cong cu lap trinh ludn c6 nhiing dac diém riéng va kho co thé phan xét cai nao hay hon
hodc kém hon mét cach tong quat. Do d6, dé Iya chon dwogc cong cy lap trinh thich hop khi lap
trinh trén tmg dung nén, can dya vao muyc dich cy thé. Vi du, khi lap trinh trén AutoCAD, dé
tao cac cong cu trg gitp vé thi AutoLISP 1a lya chon hop 1y. Nhung dé x4y dung nhiing tmg
dung 16n, phirc tap, doi hoi phai can thiép sdu vao bén trong AutoCAD thi chi c¢6 thé diung
ObjectARX mai lam dugc.

Trong linh vuc ty dong hoa thlet ké cong trinh giao thong, hau hét cac bai toan 16n va co ban da
duoc giai quyet nhung con rat nhiéu cac bai toan khac, tuy khong lon va khong qua phuec tap,
nhung lai rit da dang va kho khéi quat, van chua c6 phan mém thuc hién, va do d6, pham vi
g dung cua lap trinh trén tng dung nén 14 rat 1on va co tinh hiéu qua cao. Hon nita, voi quy
mo cla cac bai toan nay, thi viéc lya chon VBA 1am cong cu 1ap trinh 14 rat phu hop boi:

+ Ngon ngir 1ap trinh Visual Basic (VB) 1a mét loai ngén ngir dé str dung, co s6 luong
nguoi dung dong dao va tai li¢u tham khao rat phong phu. Piéu nay cho phép nguoi ding
trao d6i k¥ nang, tim kiém tai liéu, ma ngudn mot cach dé dang.

+ Mai truong 1ap trinh than thién, dé dung va day du nén viéc xay dung ung dung s& nhanh
va khong can thém cong cu 1ap trinh nao khac.

+ Trén tat ca cac tng dung nén hd trg VBA, giao dién 1p trinh 1a ddng nhat, do d6 ngudi
dung c6 thé 1ap trinh mé rong trén nhiéu tmg dung nén mot cach thuan loi.

4 Thu vién lap trinh c6 rat nhiéu va da dang cho nén nguoi ding c6 thé xay dung tng dung
cua minh nhanh va chuyén nghiép.

4+ Tdc dd thuc thi cua chuong trinh nhanh.
4 Khai thac duoc hau hét cac tinh ning sén ¢ cua Gmg dung nén.

4 Chuong trinh VBA c¢6 thé dugc nhiing trong tép ciia (mg dung nén (chang han nhu tép
bang tinh cua Excel hay tép ban v€ ciia AutoCAD) hodc ¢6 thé dugc luu dudi dang mot
du 4n doc lap. Bi¢u nay giup cho viéc phan phoi, chia s¢ ma 1€nh dugc thuén tién.

Két chuong

Tu dong hoa cong tac lap ho so thiét ké cong trinh giao théng 1a hoan toan kha thi va c6 thé
duoc thuc hién theo nhiéu cach khac nhau.

Dy an VBA nén xay dung theo huéng gop ca phan tinh toan va xuat két qua vao mot mo-dun
thong nhat.

St dung AutoCAD va Excel 1am tng dung nén dé xdy dung cac ing dung bang VBA nham
muc dich hd tro thiét ké 1a lwa chon mang tinh kha thi cao va c6 nhiéu vu diém.

Dé lap trinh v6i VBA, cach tét nhat, 14 1am cha tung p}lan. Dau tién can nim ving ngon ngir
1ap trinh Visual Basic va cach sir dung VBA IDE d¢€ viét mé 1énh cling nhu thiét ké giao dién.
Sau d6 nghién ciru md hinh doi twong cta ng dung nén (la nhing thanh phan cua Gng dung
nén ma nguoi dung co thé st dung) cling nhu cach sir dung ching bang VBA.

&
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CHUONG II: TONG QUAN VE VBA

1. Dac diém caa VBA

Tir cac ddc diém co ban dd duoc phan tich & cudi chuong I ta co thé thay rang VBA 1a mot
cong cu lap trinh cho phép phat trién nhanh phan mém va duoc tich hgp vao trong tmg dung
nén. V& thuc chit, VBA duoc xay dung dya trén kién tric COMI, cho nén nguoi dung co thé
sir dung cac thanh phan sin ¢ ciia ing dung nén trong viéc xay dung chuong trinh ciia minh
véi VBA.

Mot du an dugce xay dung bﬁng VBA duya trén Gng dung nén nao thi né phu thudc chat ché vao
mg dung nén do, boi theo mac dinh, du an VBA s€ hoat dong va str dung cac thanh phan trong
chinh tng dung nen d6. Piéu nay c6 nghia lata rat kho co thé chuyén doi mot du 4n VBA tir
loai tmg dung nén nay sang mot img dung nén khac ciing nhu tao ra mot img dung chay doc
1ap.

Su khac biét co ban nhat cia VBA trong cac tmg dung nén (vi du gitra VBA trong AutoCAD
va VBA trong Excel) 13 cach thtrc sir dung cac thanh phan (d6i tuong) cua ung dung nén. Cho
nén khi xay dung ung dung bang VBA, viéc ddu tién 1a phai tim hiéu mé hinh ddi tuong cua
ung dung nén va cach str dung chung.

Nhu trong chuong trude di trinh bay, xdy dung mot du 4an VBA, mot cach tong quat, ngudi
dung can nam virng hai phan:

+ Ngon ngir 1ap trinh Visual Basic va giao dién lap trinh VBA IDE. Phan niy s& bao gom
cac ndi dung kién thuc trong chuong II va III.

+ MO hinh dbi tuong cua tng dung nén va cach st dung chung. Noi dung kién thirc cia
phan nay s€ duogc trinh bay trong chuong IV va V.

2. Trinh tw xay dwng mét dw an bang VBA
V& mit trinh tu thuc hién, viéc xay dung mot du an VBA bao gém cac budc sau:

1. Xdc dinh ré nhu cau xdy dung chwong trinh: nhu cu nay dugc xac dinh dua trén hoat dong
thuc t€ ctia nguoi dung va thuong do chinh nguoi dung dé xuat. Pay la bude xac dinh céac
chtrc nang cia chuong trinh.

2. Xdc dinh ré muc tiéu ma chuwong trinh can dat dwoc: bude nay 1a phan cu thé hoa ctia bude
1, vi du nhu budc 1 ¢6 nhu cau hoan thién ban vé két cau BTCT, con budc nay sé€ cu thé
muc d6 hoan thién (dén dau va nhu thé nao).

3. Lua chon ung dung nén va céng cu ldp trinh _phii hop cho viéc xdy dung chwong trinh: Vi
du v6i nhu yéu cau tinh va tao ban vé cta cau kién BTCT, thi tng dung nén thich hop la
AutoCAD va cong cu lap trinh c6 thé 1a AutoLISP, VBA, ObjectARX. Tuy theo murc do
phirc tap ciia bai toan ma ta Iyra chon cong cu 1ap trinh phu hop. O diy, VBA dam bao sy
thuan tién trong viéc xay dung cic mo-dun tinh todn va tao ban v& d6i v6i nhimng bai todn
thong thuong.

' COM (Component Object Model): 1a mot kién truc 1ap trinh dugc thiét ké boi Microsoft. Muc dich cua cong
nghé nay 1a tao ra mot chuén cong ngh¢ trong lap trinh, ma ¢ do cho phép xay dung chuong trinh theo m6 hinh lap
ghép hay str dung lai cac san pham da dwoc hoan thién tir truéc theo chuan COM.
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4. Thiét ké hé thong cho chwong trinh (hay dw dn): bao gdm viée 1ap so dd khdi, xac dinh cac
mo-dun cua chuong trinh, thiét ké giao di¢én nhap xuat dir li€u va két qua, xay dung hé
thong co s& dir liéu sao cho thoa man nhiing dé xuat ¢ bude 1 va 2.

5. Viét ma lenh (lgp trinh): 1a vi€e st dung cong cu lap trinh dé tao ra chuong trinh phu hop
v6i hé thong da dugc thiét ke ¢ budc 4.

6. Kiém thir chwong trinh: 13 cong doan hoan thién va chuan bi dua chuong trinh vao st dung.
Nhirng cong viéc chinh ctia budc nay bao gom:

+ Kiém tra xem cac chuc nang cua chuong trinh da thoa man céc yéu cau dé ra tur trudc
chua bang cach chay thir tat ca céc tinh ndng ctuia chuong trinh dya trén moét kich ban cu
thé.

4 Kiém tra hiéu nang cia chuong trinh: xem thoi gian thuc hién va quy trinh st dung
chuong trinh c6 hop ly khong.

4+ Kiém tra kha ning chiu 16i ctia chuong trinh, vi du nhu khi nhap s6 liéu sai. Mot chuong
trinh ddm bao kha ning chiu 101 1a n6é s€ khong bi dung lai dot ngdt do 161 thao tac cua
nguoi dung hay dit ligu sai.

7. Doéng goi, dua chiong trinh vao sir dung: bao gdbm viéc xdy dung tai liéu hudng dan cai dat
va sir dung chuong trinh nhiam muc dich gitip nguoi dung ¢ thé trién khai chuong trinh
vao thuc té.

8. Tiép nhdn cdc gop ¥, phan hoi ciia nguoi ding: d€ bo sung hay hoan thién nhiing khiém
khuyét cia chuong trinh ma trong qué trinh thiét ké h¢ thong hay kiém thir da bé qua hodc
chua phat hién duogc.

9. Ndng cap chuong trinh: sau mét thoi gian s dung, dua trén nhitng phan hoi cua ngudi
dung, néu thay rang chuong trinh can bd sung thém nhing tinh nang moi thi nguoi phat
trién phan mém sé& thuc hién sy bo sung nay dya trén nhitng thanh phan da co tir trude.

3. Cau truc cia mét dw an VBA
Khi n6i dén cac thanh phén tao nén mot du 4n VBA thi ciu trac cua nd, vé téng quat, nhu sau:

4+ Mé-dun chudn (Module): 13 noi chtra cac ma 1énh khai bao, cac chuong trinh con (ham va
thu tuc). Viéc tao ra cdc mo-dun chuan thuong can ctr theo cac khoi chirc ndng ma ngudi
thiét ke hé thong dat ra.

+ Mo-dun I6p (Class Module): 1a noi chira dinh nghia cho céc 16p cia du an.

4+ UserForm: 1a giao dién dang hop thoai giup cho viéc giao tiép giita nguoi st dung va
chuong trinh dugc thuén tién. Thong thuong nguoi ta st dung UserForm dé nhap s6 liéu,
xuat két qua ctia chuong trinh. Trong mot s6 du an, néu viéc nhap sd liéu va biéu dién két
qué dugc thuc hién truc tiép trén ung dung nén, thi c6 thé khong can sur dung UserForm.
Nhiing thanh phan nay 1 bo khung dé nguoi dung xay dung chuong trinh ctia minh 1én trén do,
vi du nhu viét ma 1énh hay thiét ké giao dién cho chuong trinh. M6-dun 16p va UserForm 1a hai
thanh phan co thé xuat hién hodc khong thiy thudc vao timg du an va tat ca nhitng thanh phan
su dung trong du 4n déu duoc hién thi trén giao dién cia VBA IDE.

9
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Hinh II-6: Ciu tric cha du an thé hién trén VBA IDE

Tuy nhién, khi xdy dung chuong trinh (viét ma 1énh) cu thé thi khai niém cau tric cia mot
chuong trinh 1a sy bé tri, sip xép cac cau 1énh trong chuong trinh d6. Nhu vay khai niém céu
tric nay phu thudc vao timg loai ngdn ngit 14p trinh. DSi v6i ngdn ngir 14p trinh Visual Basic
(VB), cdu triic cia n6 chi tap trung vao chuwong trinh con (ham va thu tuc) cht khong c6 mot
quy dinh vé cdu triic nao dbi v6i chuong trinh chinh. Chi tiét cta cu trac cua chwong trinh con
s& dugc dé cap dén trong cac phan sau.

4. Méi trwng phat trién tich hop VBA IDE

Trong moi cong cu lap trinh trén Ung dung nén, ludn c6 mdt moi truong 1ap trinh nhim hd trg
nguoi ding c6 thé xdy dung, thir nghiém va hoan thién chuong trinh cua minh. Trong
AutoCAD va Excel, khi st dung VBA dé 1ap trinh, moi trudong lap trinh duoc goi 1a Mai
trieong phdt trién tich hop (viét tat 1a VBA IDE). Trén tt ca cac ung dung nén, VBA IDE c6
céu triic va hoat dong twong duong nhau. Giao dién chinh va cach goi VBA IDE tir ing dung
nén nhu sau:

4 Phim tét: tir giao dién chinh cua img dung nén, nhén t6 hop phim Alt+F11.
4+ Menu: Tools = Macro = Visual Basic Editor.
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Hinh II-7: Giao dién chinh ciia VBA IDE
1. Thanh trinh don (Menu bar): chia tat ca cac Iya chon can thiét dé thao tac voi VBA IDE.

2. Cira $6 dir an (Project Explorer Window): 1iét ké du6i dang cdy phan cip cac du an hién
dang dugc m¢ trong VBA IDE va céac thanh phan c6 trong tiing du an nhu cac tai li€u
thanh phan, cdc moé-dun chira chuong trinh con, cac mo-dun 16p, céc cira s6 do ngudi dung
tao.

GOT Y Viéc thém céc thanh phan mdi vao trong mét du &n dudc thuc hién trong menu
Insert ca VBA IDE. Vi du muén thém mét mé-dun chuédn vao trong du &n, chon menu
Insert © Module

3. Cira s6 md lénh (Code Window): mbi thanh phan duoc liét ké trong ctra s6 du an déu co
mot ctra sO ma 1énh riéng, chira ma 1énh cho thanh phan d6. Nguoi dung c6 thé hiéu chinh
ma I¢nh, tao ra ma I¢énh madi trong clra s6 ma 1énh.

4. Cira s6 tra citu doi twong (Object Browser Window): hién thi cac 16p, phuong thirc, thudc
tinh, sy ki€n va hang so c6 trong thu vién doi tugng va trong du an ma nguodi dung vura tao.
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Ta c6 thé st dung cua so nay dé tim ki€m, tra ctru tat ca cac doi tugng ma ta vira tao ra
cling nhu céc doi tugng trong cac chuong trinh khac.

5. Cita s6 doi twong truc quan (Visual Object Window): khi nguoi dung tao cac d6i tuong
truc quan thi ctra s6 ndy s& cho phép ngudi dung thao tac trén cac didu khién mot cach dé
dang va thuan ti¢n.

6. Hop cong cu chira diéu khién (Tool Box): chira cac thanh cong cu giiip ngudi dung cd thé
chén cac diéu khién vao ctra s6 nguoi ding (UserForm).

7. Cita s6 thudc tinh (Properties Window): ctra s6 nay liét ké tat ca cac thudc tinh cua dbi
tuong, qua do nguoi dung cé thé tham khdo va thay do6i cac thudc tinh khi can nhu mau
chit, tén doi tugng. ..

5. Vi du dau tién véi VBA

Vi du nay dugc trinh bay v6i muc dich gip nguoi dung lam quen voi VBA IDE trong Excel.
K&t qua cua vi du 1a hién thi ndi dung 6 Al trong Sheetl ctuia bang tinh Ién ti€u dé ciia mot hop
thoai nguoi dung (UserForm).

Trinh tu thuc hién nhu sau:
1. Mo tng dung Excel, nhin t6 hgp phim ALT+F11 dé vao VBA IDE.

2. Trong VBA IDE, chon menu Insert = UserForm dé thém mot hdp thoai nguoi dung vao
trong dy an.

3. Chon tiép menu Insert = Module dé thém mot mo-dun chudn vao trong duy an.

Book? - UserForm1 (Use... S| E[ Project - VBAProject

................... | ]j E .__' _

-5 Microsoft Excel Objects
B Sheetl {Shestl)
Sheet? (Sheet2)
................................... BH] Sheet3 (Sheets)
................................... @ ThisWarkboaok

................................... = @ Fl:lrlTIS

LTIl 7 LB UserFormi
................................... Ml:lleIIES

................................... M

m

................................... . Book2

- Mod...

....................... |{Ge“em|}

Euntrols]
A Aabl BBEWV & 2 [ a0
2 HEAE

j |{Declarati0ns]|

Hinh II-8: Vi du mét du’ an VBA
4. Chon Modulel va soan thao ma 1énh trong mé-dun dé nhu sau:

Public Sub FirstPro ()
UserForml.Show
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UserForml.Caption = Sheets ("Sheetl") .Range ("Al") .Value

End Sub

Sau d6 quay tr¢ lai Excel, va chay chuong trinh theo trinh ty:

1. GO vao 6 Al cua Sheetl ndi dung “Hello, World”.

2. Chon menu Tools = Macro = Macros (hoic nhin t6 hgp phim ALT+ F8).

3. Trong hop thoai Macro, chon macro ¢6 tén FirstPro rdi nhan nat Run. Két qua chuong trinh
s€ hién thi nhu hinh duéi day:

Macro name:

FirstPro

Macros in:

Descripkion

Cancel

Skep Inta
Edit:

[ Hop thoai Macro J

Delete

&l Dpen Waorkbooks options. ..

- fe Hello, World
A, B C D E

1 [Hello, World |

2

3

g Hello, World —El [ Két qua trén Excel ]
B

7

g

8

10

11

Hinh II-9: S&r dung Macro trong MS Excel
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CHUONG lll: CO BAN VE NGON NG¥ LAP TRINH
VISUAL BASIC

Trong chuong nay sé& trinh bay nhing kién thirc co ban trong ngdn ngir lap trinh Visual Basic
(VB) nhu: ct phap, cac tir khod, cac kiéu dir li¢u, cac khai bdo,... Tat ca cac vi du s€ dugc vict
va trinh bay két qua trong VBA IDE.

1. Nhirng qui dinh vé cu phap

Ct phap dugc hiéu 13 mot mot tap hop bao gdm cac quy tic, ludt 16 vé trat ty va hinh thirc viét
cua mot cau 1énh hay mét cau truc 1€nh.

Trong ngdn ngir 1ap trinh Visual Basic (VB), ciing nhu cac ngdn ngit 1ap trinh khac, déu cd
nhitng quy dinh vé ct phap cho viéc viét ma Iénh va nguoi 1ap trinh can phai tudn theo cac quy
tac nay dé trinh bién dich c6 thé dich ma 1énh ma khong phat sinh 15i. Sau day 1a cac quy dinh
co ban vé cu phép ciia VB:

+ Cac cau 1énh phai 1a cac dong riéng biét. Néu co nhiéu 1¢nh trén cung mét dong thi gilta
cac Iénh ngan cach nhau bang dau hai cham (:). Néu dong 1énh qua dai, muon ngat Iénh
thanh hai dong thi stir dung dau céach va dau gach dudi ().

4+ Néu mudn chén thém ghi chu, phai bat diu dong cha thich bang dau nhay don ().

4+ Qui udc khi dat tén: phai bat dau bang ki tu kiéu chit cai thong thudng; khong chira ddu
cham, dau cach hay céac ky tu dic biét khéac; khong qué 255 ki tu; khong trung véi céc tur
khoa4; cac bien c6 cung mot pham vi thi khong dugc dat tén trung nhau.

2. Cac tror gitip vé cu phap trong qua trinh viét ma lénh

Céc quy tic vé ct phap thu’(‘)’ng khoé nhé @i véi nhitg ngudi méi hoc 1ap trinh hay méi sir
dung ngdn ngir 1ap trinh mai, cho nén, dé thuan tién cho nguoi lap trinh, VBA IDE cung cap
tinh nang tu dong phat hién 16i ¢t phép trong qua trinh viét ma 1énh. Tuy nhién viéc klem tra tu
dong nay co thé gay kho chiu cho nhimng 1ap trinh vién chuyén nghiép, nhimg nguoi rat hiém
khi mac 15i ct phap khi 1ap trinh, cho nén chirc ning nay chi hoat dong khi duoc kich hoat,
bang cach chon trinh don Tools = Options = Editor =Code Settings.

=

Options

Editar I E ditar Fu:urmatl Generall Du:u:kingl

—Code Settings

v &uko Indent

Tab width: I 4

I™ Auto Quick Info Tre gitap phéat hién 16i
[T Auto Data Tips cu phap cua VBA IDE

W Auko Syntax Check
¥ Require Yariable Declaration

Hinh II-10: Bat / Tat trg giGp phat hién 16i ci phap ciia VBA IDE
Y nghia cua hai tily chon nay nhu sau:

+ Tw dong kiém tra~lo”~i cu phap (Auto Syntax Check): Tuy chon nay cho phép VBA IDE tu
dong phat hién 16i ca phap ngay sau khi nguoi dung két thuc dong 1énh (xudng dong
mdi), mot hop thoai (nhu hinh duédi day) s€ thong bdo vi tri gdy 161 cling nhu nguyén
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nhan gy 16i. Néu ngudi dung boé qua khong stra ngay thi dong 1énh c6 18i s& duoc danh
dau.

|{General} - {Declarations) ﬂ

dirm aE Microsoft ¥isual Basic

"j Compile error:
L

Expected: end of statement

Help

E
5

Hinh II-11: VBA IDE tu dong kiém tra 18i ci phap va thong bao cho ngudi ding

+ Kiém tra cdc bién (Require Variable Declaration): Trong VB, nguoi dung co6 thé sir dung
mot bién ma khong can khai bao. Trong truong hop nay blen s€ duogc khoi tao va nhan
mét gia tri mac dinh. Tuy nhién, néu lam dung diéu nay, rat ¢6 thé s& 1am cho chuong
trinh kho quan 1y va d& nham 14n, vi thé VBA IDE cung cép tuy chon nay dé cho phép
ngudi dung thiét 1ap tinh ning kiém soat qua trinh khai bao bién. Khi tiy chon nay dugc
kich hoat, tit ca cac bién déu phai khai bao trudc khi str dung va VBA IDE sé tu dong
thém vao dau ciia mdi mo-dun dong 1énh “Option Explicit”.

0 Dong 1énh nay dwoc thém vao khi
A RSB hat chire nang kiém tra khai bdo bién =t
I[General] — j
Microsoft Yisual Basic [x) —
Option Explicit -
Public Sub Test () ' Compile error: ™
Bl 100 e
End Yariable not defined
Help |
= 4| I H 2

Hinh II-12: VBA IDE tu dong thong bao 16i khi bién dudc sir dung ma chua khai bao
3. Tinh nang g¢i nh& va tw hoan thién ma lénh

Ma 1énh, thong thudng 1a mot tap hop bao gom cac tir khéa, cau 1énh, tén bién hay toan tir duoc
sép xép theo mot trat tu nhat dinh. Tén cta cac thanh phén nay co thé kho nhé chinh xac hodc
quéa dai, cho nén VBA IDE dua ra tinh ning nay bang cach hién thi nhiing thanh phan c6 thé
phu hop véi vi tri dong 1énh dang soan thao trong mot danh sach va s& ty dong dién vao chuong
trinh theo lwa chon cua ngudi dung (bAm phim Tab). Dé kich hoat tinh ning nay, trong
VBAIDE, chon menu Tools = Options = Editor.
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Options

Editar |Edit|:|r Fnrmatl Eenerall Du:u::kingl

— Code Settings
v Auto Syntax Check W Auto Indent
¥ Require Yariable Declaration

Tab width: I 4
™ Auta Lisk Members
[ Auka Quick Info
[ Auto Data Tips

Cac tay chon tre giup
hoan thién ma lénh

B Wfindow Settings — ]

Hinh II-13: Bat / tat trg giGp hoan thién ma Iénh tu dong trong VBA IDE
Y nghia cta céc tiy chon nay nhu sau:

+ Tw dong hién thi danh sach cdc thanh phan cua doi twong (Auto List Members): Vi tuy
chon nay, khi mot déi tugng cua ing dung nén hay cua chuong trinh dugc goi ra dé su
dung thi mot danh sach céc thanh phan cua né (bao gom cac phuong thirc va thudc tinh)
s¢ duoc tu dong hién thj dé nguoi dung chon, sau khi bam phim Tab, tén cua thanh phan
nay s€ dugc ty dong dién vao vi tri thich hop trong dong 1€nh.

- Book1 - Module1 (Code)

I{General} j I(I]eclaratiuns} j
Option Explicit =
ThisWorkBook.|

=3 AcceptAliChanges s
e AcceptlabelsinFormulas

Danh sach cac thanh phéan

=3 Activate <+ =t
cua ddi twong

EE ActiveChart
EE ActiveSheet
=% AddToF avarites
EE Application

Hinh II-14: Danh sach cac thanh phan dudc tu déng hién thi.

4+ T dong hién thi cii phdp cho chirong trinh con (Auto Quick Info): V6i tuy chon nay,
VBA IDE s& hién thi nhitng thong tin vé tham s6 ctia mot ham hay thu tuc (da dugc xay
dung tir trudc) khi ngudi dung sir dung nd. Cac thong tin ndy bao gdm tén cia tham sb
cung véi kiéu caa né.

“ Book1 - Module1 (Code)

I{General} j Il:[let:laratiuns) j
Option Explicit Sl
M=sgBox il

| M= gBox(Prompt, [Buttons A5 VhisgBoxStyle = vhOKOnly], [Titig], [HeloFile], [Contexd) As VhlsgBoxResult | |

\ | Théng tin trer giap khi sie dung MsgBox( )

Hinh II-15: Ty dong hién thi théng tin ciia cac tham sé trong chu'ong trinh con.
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4+ Tu ddng hién thi gid tri cia bién (Auto Data Tips): V6i tiy chon nay, trong ché do g& rbi
(Break mode), gia tri cua bién (duoc gan trong qua trinh chay cta chuong trinh) s& dugc
hién thi khi nguoi ding dat chudt tai vi tri bién.

Ngoai ra, néu nhitng tinh nang trg giup trén chua dugce kich hoat, trong qua trinh viét ma 1énh,
nguoi dung co thé kich hoat tam thoi ching bang cach nhan t6 hop phim Ctrl + Space. Can
cha y rang, khi danh sach trg gitp hién ra, nguoi dung c6 thé sir dung chudt hodc phim mii tén
dé Iya chon myc can st dung trong danh sach d6 roi bAm phim Tab dé xac nhan.

4. Tir khoa trong VB

Tir khoa 14 tap hop céc tir cAu thanh mot ngdn ngit 1ap trinh. Mdi ngdn ngit 1ap trinh déu c6 mot
bd tir khoa riéng, dudi day la danh sach céc tir khoa trong ngon ngir 1ap trinh VB:

As For Mid Print String
Binary Friend New Private Then

ByRef Get Next Property Time

ByVval Input Nothing Public To

Date Is Null Resume True

Else Len On Seek WithEvents
Empty Let Option Set

Error Lock Optional Static

False Me ParamArray Step

Cac tu khoa 1a nhiing tir dugc dung riéng cho nhitng chirc nang khac nhau trong ngoén ngtr 1ap
trinh, vi du tir khoa “Private” han ché pham vi sir dung cua bién hay chuong trinh con. Do do
viéc dat tén (bién, chuong trinh con) bit budc phai khac so véi cac tir khoa, néu khong s& phat
sinh 16i cu phép.

dirm pdede @ Double

Microsoft Yisual Basic x|

- ' Compile errar:
Phat sinh 16i do A i

| Expected: identifier
dat tén bién tring

vGi tén tir khoa ] wee |

Hinh II-16: VBA IDE bao 16i do tén bién tring tén véi tir khéa
-, = R ~ ' >
5. Cac kieu dir liéu co’ ban
Khi mot chuwong trinh van hanh, n6 s& tic dong va lam thay d6i gia tri ciia mot vai thong sb
trong chuong trinh, vi du trong chuong trinh gidi phwong trinh bdc 2, cac thanh phan trong
phuong trinh: y=ax®+bx+c s€ can thay d6i gia tri khi chuong trinh hoat dong. Nhu vay gia tri
cua céac thong s6 nay c6 nhu cau thay doi trong nhitng 1an hoat dong khéac nhau cia chuong

o
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trinh ciing nhu trong mot 1an hoat dong nao do, vi du gia tri cua y s& thay d6i khi ta thay doi gia
tri cua a trong phuong trinh trén. Chinh boi nhu cau thay doi gia trj nay ma ngu:(n ta dua khai
niém “bién” dé mo ta sy “dong” cua nhitng thong sé nay. V&i mdi bién, gia tri ctia nd ludn
dugc quy dinh 13 phai thudc mot kiéu dir liéu nao d6, vi du gia tri ciia y trong phuong trinh trén
phai 1a kiéu sb thyc. Do ngon ngir 1ap trinh duoc thiét ké dé thyc hién nhiéu nhiém vu khéac
nhau cho nén trong ngdn ngit 1ap trinh no ciing ludn c6 nhiéu kiéu dir lidu dé thich tng voi
nhu ciu da dang cua viéc 1ap trinh.
Kiéu dit liéu 1a loai gia tri ma mot bién c6 thé nhan, noi cach khac, khi mot bién duoc khai bao
thi ta budc phai gan cho né mot kiéu dir lidu nhét dinh. V& tong thé c6 thé chia cac kiéu dit liéu
trong VB ra lam hai loai:

+ Cdc kiéu dit liéu dwoe dinh nghia san trong VB: 1a nhitng kiéu dit liéu co ban va thudong

gap nhu kiéu s6 thuc (Double), s6 nguyén (Integer), Chudi (String)...

+ Cdc kiéu dir liéu do nguoi dung tw dinh nghia: 1a kiéu dir liéu dugc tu xay dyung dua trén
nhimg thanh phan dir liéu co ban trong VB. Cach xay dung kiéu dir liéu nay dugc dé cap
trong phan duoi.

5.1. Kiéu logic (Boolean)

Chi chtra hai gia tri TRUE va FALSE (dtng va sai). Khi chuyén tir cac dit liéu dang sé sang
kiéu logic, 0 s& dugc chuyén thanh FALSE con gia tri khac s& dugce chuyén thanh TRUE. Khi
chuyén tir kiéu logic sang kiéu sd, gia tri FALSE s& dugc chuyén thanh 0 con gia tri TRUE s&
dugc chuyén thanh -1.

‘Khai bdo bién A 13 kiéu logic

Dim A As Boolean

Bién A Itic nay chi c¢6 thé nhan cip gié tri: True hay False.

5.2. Kiéu s nguyén

Dung dé chira cac gid tri 13 sb nguyén va c6 vai loai dir liéu kiéu ndy. Su khac nhau cua nhiing
loai dit li¢u nay la gidi han gia tri (16n nhat va nhé nhat) ma bién c6 thé nhan dugc (tham khao
bang dudi).

Byte 1 byte 0 dén 255
Integer 2 bytes -32,768 dén 32,767
Long 4 bytes -2,147,483,648 dén 2,147,483,647

5.3. Kiéu s6 thuc

Dung dé chira cac gia trj 1a s6 thuc. Cac kiéu sb thuc thuong ding duge trinh bay trong bang

dudi day:
v o [mams

Single 4 byte T -3.402823E38 dén -1.401298E-45
vatlr 1.401298E-45 dén 3.402823E38
Double 8 bytes T -1.79769313486231E308 dén -4.94065645841247E-324
va tr 4.94065645841247E-324 dén 1.79769313486232E308
Currency 8 bytes Tl -922,337,203,685,477.5808 dén 922,337,203,685,477.5807
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5.4. Kiéu mang (Array)

Khi gip trudng hop phai xir Iy mot loat cac bién twong ty nhu nhau, vi du cic phan tir cia mot
ma tran, néu ta phai dat tén khac nhau cho tat ca cac bién nay thi rat bét tién, thay vao do ta co
thé dung kiéu mang dé diat tén chung cho ca nhém cac phan tir d6 va khi nao can st dung timg
phan tir ta s& goi tén theo chi s6 cia ching trong mang.

‘Khai bao mang
Dim Matrix 1(10) As Double

Mang Matrix 1 trén co 11 phan tir lién tuc dugc dénh s6 tir 0 dén 10 (ma tran c6 1 hang va 11
cot). Khi str dung ta chi viéc goi phan tir can dung theo chi s6 twong ung.

‘Gan gid tri 100 cho phdn tu thu 2
Matrix 1(1)=100

‘Gan gid tri 100 cho phdn tu cubi cung
Matrix 1(10)=100

Ta ciing c6 thé c6 dinh pham vi chi s6 cua mang bang cach khai bdo nhu sau:

‘Khai bao mang
Dim Matrix 2(1 To 10) As Double

Luc nay chi s6 cila mang Matrix 2 s€ bat dau tir 1 va mang nay c6 10 phan tu:

‘Gan gid tri 200 cho phdn tu thut 2
Matrix 2(2)=200

‘Gan gid tri 200 cho phédn tu cubi cung
Matrix 2(10)=200

Vi du sau khai bao va str dung (gan gia tri cho phan tir) mot ma tran 3 hang 5 cot:

‘Khai bao mang (3x5)

Dim Matrix 3(1 To 3, 1 To 5) As Double

‘Gan gid tri 100 cho phdn tw tai hang tht 2 cét thu 3
Matrix 3(2,3)=100

Trong VB, mang co thé c6 mot chiéu hodc nhiéu chiéu, kich thuéc cua mang dugc xac dinh
dua trén sb chiéu va bién trén, bién dudi ciia mdi chiéu. Cac thanh phan trong mang 1 lién tuc
gitra hai bién.

Trong cac vi du trén, cac mang c6 kich thuge (hay s6 luong phan tr) 1a khong thay doi trong
sudt qua trinh hoat dong cua chuong trinh. Nguoi ta goi loai mang nay 1a mang tinh va thuong
duoc dung cho nhiing bai toan biét trudc sd phan tir ciia mang hay kich thuéc mang khong 16n.
Ngoai loai mang tinh nay, trong VB con cho phép dinh nghia mt loai mang khac ma kich
thude (hay sd luong phan tir) ctia nd ¢ thé thiét 1ap lai ngay trong lac chuong trinh dang hoat
dong, nguoi ta goi loai mang nay la mang dong. V61 mang dong, nguoi lap trinh khong can biét
s6 phan tir ciia mang trong luc 18p trinh, 0 phan tir nay s& duogc thiét 1ap trong qua trinh chuong
trinh hoat dong dua theo nhu cau ctia timng bai toan cu thé.

Khi mdt mang dong, ma cac phan tir ciia n6 da duoc gan gia tri, can thay doi kich thudc, s& c6
hai tinh hudng can xét dén:

4+ Toan bo gia tri ban dau (truge luc thay d6i kich thudc mang) s& bi hay bo, cac phan tir
mang mai (sau khi thay doi kich thudc) s€ nhan gié tri méc dinh.

)
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‘' Khai bdo mang A la mang ddng

Dim A() As Long

' Xac dinh kich thudéc cho mang déng A: mang 1 chidu cé 5 phdn tu
Redim A(1 to 5) As Long

‘' Gan gia tri cho phdn t¥ cla mang A

A(l) = 100: A(2) = 200

‘' Pinh lai kich thudéc cho mang A: mdng hai chiéu véi 3x3=9 phan tu
Redim A(l1 to 3, 2 to 4) as Long

Sau dong cu01 cung nay, toan b gia tri cna mang A cii (co A[1]=100 va A[2]=200) s€ bi
x0a bo va tat ca cac phan tir méi ciia mang A (9 phan tir) s& nhan gia tri mic dinh (thudng

dugc gan bang 0).
4+ Gia tri cli cua cac phan tir mang s€ dugc gitr lai khi ca hai diéu kién sau thdoa man:
® St dung 1énh ReDim v6i tir khda Preserve.

= Su thay doi kich thudc mang chi dugc thuc hién ¢ bién trén ctia chiéu cudi cung cua
mang, nghia 1a cac phan tu can gilr lai gia tri c6 chi s6 khong do6i ngay ca khi mang
duoc dinh lai kich thuéc.

‘Khai bao mdng ddéng A

Dim A() As Long

‘Gan kich thudéc cho mang A

ReDim A(l1 To 3, 1 To 3) As Long

‘Gan giad tri cho phan tu cta mang A

A(l,1) = 100: A(1,2) = 200

A(2,1) = 150: A(2,2) 250

‘Pinh lai kich thuéc cho mdng A, gitt lai gid tri ban dau
‘ctia cic phén tu, luu vy dén pham vi ctia mang méi

ReDim Preserve A(l1 To 3, 1 To 5) As Long

Cac phan tir co thé Cac phan tie méi dwoc
giir lai gia tri ban dau thém vao
Ay Ay Ap Ay A A || Ay A
Ay Ay Ay Ay Ay A4y Ay
Ay Ay Ay Ay Apy Ay ||y Ay
Mang ban dau Mang véi kich thwéc méi

Hinh II-17: Cac phan tir cé thé giir lai gia tri ban dau va cac pham vi cé thé thay déi kich
thudc cia mang dong
Trong vi du trén, cc phan tir cia mang A dwoc giir lai gia tri sau khi kich thudc cta mang
duoc thay doi lai. Luu y, ta chi c6 thé gitr lai gia tri cia mang ban dau khi sy mé rong duoc
thuc hién ra bién cudi cung cuia n6é nhu hinh trén.
5.5. Kiéu chudi (String)

Chudi 12 mot hang bao gém cac ky tu lién tuc nhau, cac ky tw & ddy rat da dang: c6 thé 1a chir
s6, chir cai, ddu cach (space), ky hiéu. S6 luong ky tu trong mot chudi 1a rat 16n (2'° ky tu).
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Mic dinh trong VB, cac bién hay tham s6 kiéu chudi c6 chiéu dai thay doi tuy theo gia tri dir
liéu dugc gén cho no.

Dim S As String
S="ABCD 1234 Q#$%”

Pé tao diéu kién thuan loi cho nguoi dung, bén trong VB ¢6 san mot sd ham lién quan dén xir
ly chudi, vi du nhu cit chudi, tach chudi, ghép chudi, tim kiém, ... Cac ham co ban nay dugc
trinh bay & phan sau trong gido trinh nay hodc c6 thé tra ctru toan bo cac ham lién quan trong
MSDN (Microsoft Developer Network) hoic Object Browser (thu vién Strings) bang cach nhan
phim F2 trong giao di¢n 1ap trinh VBA IDE.

Tén #.:T El
thu [ — :
vién |-:AII Libraries:> j 1 | | | | 7
t:ﬁf’h | #| v Cac hamithi tuc
Classes Mernbers of 'Strings' cua thw vién
\ wa StdFunctions A |=® Lett
) 21 StdPicture =5 | efth
Iﬁiiﬁtringa i = LeftB
1 Style =% |aflBf Théng tin v& ham/thu
1 styles =@ Len tuc dwege chon
Bl svne =% Lend
w2 SystermColorConsta =S LTrim
B Tab v |[=®iLTrimg s
— d
Function LTrim${ String A5 Sting As String ‘
Member of WBA Strings

Hinh II-18: Thong tin vé cac ham trong thu vién I3p trinh ctia VBA dugc hién thi trong
Object Browser

5.6. Kiéu thoi gian (Date)

Dung dé luu trir va thao tac trén cac gia tri thoi gian (ngay va gio). Dinh dang ngay va gio phu
thugc vao cac thiét 1ap vé hién thi trong hé thong cua nguoi dung. Khi chuyén tir cac dir liéu
kiéu sé sang kiéu ngdy thang, cac gia tri ¢ bén trai dau phay chuyen thanh thong tin vé ngay
con gi tri & bén phai dau phdy s& duoc chuyén thanh thong tin vé gio.

Dim D As Date

Dim S As String

D = Now ()

S = "Ngay: " & Day(D) & " - Thang: " & Month(D) & " - Nam: " & Year (D)
Debug.Print (S)

Vi du trén s& hién thi thong tin vé thoi gian (ngay - thang - nim) trong ctra s6 Immediate cua
VBA IDE.

5.7. Kiéu Variant

Kiéu Variant 12 mét kiéu dir liéu dac bi¢t co thé chua tat ca cac loai dir li€u, ngoai trur kiéu
chuoi c6 chiéu dai co dinh. Kiéu Variant cling c6 thé chura cac gia tri dac bi¢t nhu Empty,
Error, Nothing va Null.

o
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Tuy kiéu dit liéu Variant c6 vé tién dung nhung khi sir dung mot cach qua thoai mai thi nguy co
gdy 101 cua loai bién nay la rat 1on, dac biét khi thao tac vi cac toan tu.

Dim V As Variant
‘' Gan bién V véi mdét chudi
V = “String”

‘' Gan bién V véi moét sb

vV = 16
‘' Gan bién V véi gia tri kiéu logic
V = True

‘' G&n bién V voi mot dit liéu kiédu thoi gian
V = #01/06/20074

St dung ham VarType(Variant) s& cho ta ma cua kiéu dir liéu hién dang luu trit trong bién
Variant.

Gia tri VarType Cha thich

0-vbEmpty Khdng c6 gi trong variant

1-vbNull Khdéng c6 di¥ liéu hop 1€ trong variant
2-vbinteger Variant chira Integer

4-vbSingle Variant chira Single

7-vbDate Variant chira Date/Time

8-vbString Variant chira String

9-vbObiject Variant chira mét Object
11-vbBoolean Variant chira Boolean

5.8. Kiéu tw dinh nghia (User-defined type)

Kiéu ty dinh nghia 1a kiéu dir liéu do nguoi ding dinh nghia, twong tu nhu kiéu ban ghi
(Record) trong ngdn ngir 1ap trinh Pascal hay ki€u cau tric (struct) trong ngdn ngir 1ap trinh
C. Ki€u ty dinh nghia bao gom nhi€u trudong dir li¢u, moi truong dir liéu c6 the 1a cac kiéu dir
liéu co ban hoac céc ki€u tu dinh nghia khac.

Vi du, khi do toan dac bang may kinh vi co, vdi moi di€ém do ta can luu lai cac thong tin sau:

Y nghia I Kiéu gia tri

™ S6 hiéu tram d&t may Integer
STT The ty cta diém do Integer
DT Sé doc day trén Double
DG Sé doc day gitva Double
DD Sé doc day dudi Double
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H Géc bang
vV Goc dirng
MT M6 ta dac diém cua diém do

Double
Double

String

V61 mét chuong trinh xur ly s6 liéu do toan dac, cach tdt nhat 1a quan ly theo diém do, va do d6
moi diém do 1a mot bién co kiéu dir liéu phu hop vdi bang trén. D6 chinh 1a kiéu dir 1i€u tu dinh

nghia.

‘Pinh nghia kiéu dit 1iéu cho diém do toan dac

Type DiemDo
TrM As Integer
STT As Integer
DT As Double
DG As Double
DD As Double
H As Double
V As Double
MT As String
End Type

Sau khi dinh nghia kiéu dit liéu Diembo xong, ta c6 thé sir dung né nhu nhimg kiéu dir liéu

thong thuong khac.

‘Khai bdo bién st dung kiéu dit 1iéu tu dinh nghia

Dim Pl As DiemDo
Dim P Array(l to 1000) As DiemDo
wWith P1

.TrM = 1

.STT = 1

.DT = 2130

.DG = 2120

.DD = 2110

.H = 130.5

.V = 78.25

.MT = “Goc nha C4”
End With
P Array(l) = P1

T khoa: with ..

End With dung dé tranh phai nhap lai nhiéu lan tén bién kiéu dir lidu tu

dinh nghia. Ddu cham ( . ) dugc sir dung dé thao tac voi cac thanh phan bén trong cua bién co
ki€u dir licu ty dinh nghia. Vi du sau la twvong duong véi vi du trén, nhung khong st dung cap

tir khoa with ..

End With, cha ¥ 1a ddu cham (. ) ludn cé:

‘Khai bdo bién st dung kiéu dit 1liéu tu dinh nghia

Dim Pl As DiemDo
Dim P Array(l to 1000) As DiemDo
P1.TrM = 1
P1.STT = 1
P1.DT = 2130
P1.DG = 2120
P1.DD = 2110
P1.H = 130.5
P1.V = 78.25
P1.MT = “Goc nha C4”
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P Array(l) = P1

5.9. Kiéu I&p (Class)

Kiéu 16p (Class) la mot mo rong cua kiéu dir liéu ty dinh nghia, sy khac biét co ban ¢ day l1a
trong kiéu 16p con c6 nhitng doan chuong trinh ding dé xir 1y chinh nhitng dir liéu trong né. Dit
liéu bén trong 16p thuong dugc goi la cac thude tinh (Properties), con nhitng doan chuong
trinh trong 16p dé xir Iy dir liéu nay thuc chat 1a cac Ham / Tha tuc (Function / Sub) dugc
dinh nghia bén trong 16p va thuong dugc goi la cac Phuong thitc (Methods). Mot bién cé kiéu
dw liéu 1a 16p dugc goi 1a mot dbi tugng (Object) va cach st dung cac Properties, Methods
ctia d6i twong nay tuong tu nhu cach sir dung cac thanh phan cia kiéu dit liéu ty dinh nghia.

L6p can duoc xiy dung trong Class Module hodc ta c6 thé str dung lai cac 16p san ¢ tir cac thu
vién lap trinh.

Nhu vay 16p c6 thé gdm céac thanh phéan sau:

4+ Céc thudc tinh (Property): la cac dir liéu mo ta trang thai ciia ban than ddi tugng hoac
cac quan hé cua né véi cac ddi tugng khac.Vé ban chat, thudc tinh 1a cac bién duogc khai
bao trong 16p do. Kiéu dit liéu cua cac thudc tinh co thé 1a cac kiéu dir liéu co ban hodc
c6 thé 1a mot 16p khac (kiéu Class).

4 Cac phuong thirc (Method): mé ta hanh vi, chirc ning cia ddi twong. V& ban chat,
phuong thirc 1a cac chuong trinh con dugc xay dung bén trong 16p va ching c¢6 nhi€ém vu
xtr ly cac dir liéu cua chinh lop do6.

4 Céc sy kién (Event): Su kién gitp cho 16p ¢ kha ning giao tiép voi cac 16p khac hoic
v&i moi trudng ngoai.

Trong khuon kho cua gido trinh ndy, cac van dé lién quan dén xdy dung 16p s& khong dugc dé
cap chi tiét. Tuy nhién néu ai quan tam c6 thé tim hiéu thém trong gido trinh “Lap trinh hudng
doi tuong trong xay dung” cia b mon Ty dong hoa thiét ké Cau duong.

6. Khai bao bién trong VB

Trong VB, muén sir dung mot bién co thé khong can khai bao, tuy nhién cach 1am nay chi nén
dung khi viét cac chuong trinh nho, con doi voi cac chuong trinh 16m, ¢6 nhiéu mo-dun, thi nén
bat budc khai bao bién trude khi st dung (theo cach thiét 1ap & muc 2 cia chuong nay).

Khai bao bién, vé thuc chét, chinh 1a viéc tao ma 1énh (1ap trinh) cho nén cac doan ma 1énh khai
bao bién c6 thé dit ¢ bat ctr thanh phan nao trong du 4n VBA (md-dun chuan, mé-dun l6p, va
UserForm). Tty theo nhu cau str dung bién ma nguoi ta giéi han pham vi sir dung cua bién do
sao cho viéc lap trinh dugc thuan tién nhét dia trén nhitng nguyén tic sau:

4 Khi bién khai bao trong chuong trinh con nao thi pham vi sir dung cua nd duogc gidi han
trong chinh chuong trinh con do6. Bién loai ndy duogc goi 1a bien cuc bo.
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- Book1 - Module1 {Code) M=

(General) _:J |ChunngTﬁnhCnn2 _:J

Option Explicit
Public 2ub ChuongTrinhConili) - -
Dim a is Double Bién a chi dwec dang trong chuwong

a = 100.15 € trinh con nay

End Sub

Publice Sub ChuongTrinhConZ ()
MsgBox (" & = " & B
End Sub

Bién a ding trong chweng trinh
con nay la sai vi ndm ngoai
pham vi cho phep

Hinh II-19: Pham vi sir dung cta bién dudc khai bao trong chuong trinh con

4+ Néu bién duoc khai bao & cap md-dun va bién duoc khai bao trong chuong trinh con ¢6
tén trung nhau thi ¢ bén trong chuong trinh con, bién dugc st dung 1a bién dugc khai bao
bén trong no. Ta xét vi du sau:

Option Explicit
Dim a As Double, b As Double
Public Sub Testl ()
a =100 : b = 200
End Sub
Public Sub Test2 ()
Dim a As Double, c¢ As Double

Testl

c=a+b

Debug.Print "a = "; a;

Debug.Print "b = "; Db;

Debug.Print "c = "; c;
End Sub

Bién a va b duoc khai bio & cAp mo-dun, nghia 13 moi chwong trinh con trong mo-dun nay déu
c6 thé sir dung va tac dong 1én chung. Gia tri ciia a va b duogc gan trong chwong trinh con
Test1. Trong chuong trinh con Test2 mot bién a khac duoc khai bao (tring tén véi bién a cua
mo-dun), va gia tri khoi tao ctia n6 bang 0. Két qua chay chwong trinh con Test2 nhu sau:

=

Bién @=0 vi né la bién cua
chweng trinh con Test2

Bién b=200 vi né la bién cia mé-dun va
nh&n gia tri trong chwong trinh con Testl

k

Hinh II-20: Mirc d6 uu tién trong st dung bién

4+ St dung tir khda pPublic dé xac dinh pham vi st dung bién 1a trong toan bg du an, nghia
1a tir bat ctr noi dau trong du an (md-dun chuan, mé-dun 16p, va UserForm) déu c6 thé su

o
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dung bién nay. Bién dugc khai bdo voi tir khéa public thuong dugc goi la bien toan
cuc. Trong mo-dun nao do, néu mdt bién dugc khai bdo vdi tir khéa Dim, thi médc dinh,
bién d6 1a bién cuc bd, nghia la tuong duong vdi viée sir dung tir khda private.

CHU Y Khong st dung cac tir khod Public,Private hay Friend cho khai bao dir liéu
# e N\ ndm bén trong chudng trinh con.

rl

!

hGenerm} ; - _:J |ChuungTﬁnhCun2

Option Explicit

Public a As Double <&

Public Subh ChuongTrinhConli)
a = 100.15

End Sub Bién a co thé sie dung & bat civ

Public Sub ChuongTrinhConZ () ché nao trong dw an
MzgEBox (" A = " & &)

End Sub

Bién a dweoc khai bao toan cuc

Hinh II-21: Pham vi st dung bién toan cuc

O muc d6 rong hon, c6 thé coi bién nhu mot khoi dir liéu cta chuong trinh va mac do
toan cuc duoc chia lam hai loai nhu sau:

= Toan cuc & muc ung dung: Trong truong hop tng dung gdm nhiéu dy an (multi-
projects), néu trong mot mo-dun khéng c¢é khai biao lya chon Option Private
Module thi tit ca cac thanh phan dit liéu hay chwong trinh dugc khai bao Public trong
mo-dun d6 c6 pham vi hoat dong toan bd ing dung — nghia 1 chung con c¢6 thé dugc
tham chiéu tir nhitng dy 4n khac trong tng dung.

® Toan cyc ¢ muc du an: Trong trudng hop tng dung gdm nhiéu dy an (multi- prOJects)
néu trong mot mo6-dun ¢6 khai bao lua chon Option Private Module thi tat ca cac
thanh phan dir liéu hay chuong trinh dugc khai bao Public trong mé-dun do6 chi c6
pham vi hoat dong trong ndi bd dy 4n chira mo-dun ma khong thé duge tham chiéu tur
nhitng du an khac trong trng dung.

"> Book1 - Module1 {Code)
I{General} j I{Declaratiuns]n

Option Explicit
Option Private Module

Hinh II-22: Khai bao tuy chon pham vi bién ¢ mirc du an.

4 Sir dung tir khoa Private dé xac dinh pham vi hoat dong cua bién 1a trong ndi bd cia
mod-dun do6, tat ca cac chuong trinh con hay bat ctr thanh phan nao cia mé-dun nay déu c6

o
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thé st dung bién loai nay nhung chung khong thé truy cip duoc tir nhitmg mé-dun hay
UserForm khac trong du an.

Book1 - Module1 (Code)

hGenerm} vI IChuungTﬁnhCun1 vI

SOl g0 LS k/-‘l Bién a co thé dung & moi mé-dun IT
Public a 4s Double | —
Private b As Double
Public Sub ChangTrinhCDnl(E -
s = 100.15 I Bien b chi dwec dang & mé-dun nay!
kb a + 16
M=sgBox (" B = " £ h)
End Suhb

=4 |

Hinh II-23: Pham vi sir dung ctia bién tudng rng v@i tir khéa Public va Private.

trong mot mo-dun, néu khong chi rd pham vi hoat dong thi pham vi hoat dong mac dinh la
&———=3 Public. .

PE tranh cac nham lan do khdng nhé pham vi hoat ddng méc dinh, ngudi dung nén chi rd

pham vi hoat déng clia chuong trinh hay dir liéu ngay khi khai bao.

i.\ CHU Y Khi khai bdo ki€u dif liéu ngudi dung tu dinh nghia hodc cac chudng trinh con
@

+ Ngoai ra, trong cac mo-dun I6p (Class Module) hodc mé-dun lénh cua UserForm con co
thé sir dung tir khoa Friend dé xac dinh pham vi hoat dong ctia mot chwong trinh con
(phwong thirc). Khi sir dung tir khoa nay, chuong trinh con cé thé dugc truy xuét tir moi
noi trong ndi bo du an (Project) chira né nhung khong thé duoc truy xuét trong nhiing dy
an khac cta ung dung (khac véi khi dung tir khéa Public — chwong trinh con cé thé dugc
truy xut tir moi noi ctia tmg dung).

CHU Y Cac khai béo dif liéu véi céc tir khod trén dudc thuc hién trong phan General cla
mot moé-dun. Cac dir liéu d6 con dugc goi la dir liéu cdp mo-dun (module level).

&——— Trong moi m6-dun, phan dau tién (cla phan viét ma Iénh) dudc goi la phan General cla
mo-dun dd. Theo quy udc, cac thiét 1ap cho mo-dun dugc dat & day va VBA IDE sé tu
dong phan cach phan nay. Khong cé gidi han vé kich thudc cho phan nay.

[>

*- Book1 - Module1 {Code)
{General} j IFiIter1

Option Explicit
Option Priwvate Module
Publie Sub ChangeColor () Phan General cia mé-dun

Dim MvEange As Range

Dim Ck]j iz Range

Jet MyBRange = Application. InputBox (prompt:="Pham vi can danh dau
For Each Obj In HyERange -
Yy

Hinh II-24: Phan General trong mo-dun
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6.1. Khai bao hang sé (Constant)

Hé‘mg sb 1a mpt loai bién dic biét ma gia tri cua nc')‘duo’c, xac dinh ngay lac khai bdo va luén
khong thay doi. Ta nén dung cach nay cho nhitng hang s hay phai dung ldp lai trong chuong
trinh, vi du nhu hang sé © = 3.14159. Sau khi khai bao hang s6 nay:

Const Pi=3.14159
ta luon co thé sir dung gia trj 3.14159 bt ctr chd nao trong chuong trinh véi cai tén dé nhé hon
la Pi.
Cu phap:

[Public/ Private] Const <tén_h§ng>=<gi é_trj._héng_sé»

Cac tor khod Public hay Private xdc dinh pham vi hi¢u luc cua héng sb, vai tir khoa
Public, hing sd ndy c6 thé str dung & bat clr dau trong ing dung, con véi tir khoa Private thi
hang s6 nay chi c6 thé sir dung bén trong mo-dun noi khai bao hang s6 d6. Y nghia cua hai tir
khoa nay ciing khong thay doi cho tit ca cac phan khac ma co sir dung chung.

6.2. Khai bao bién (Variable)
Cu phap:

Dim <tén_bién> as <Kiéu_dﬁ_liéu>

Khi dung tir khoa Public hay Private nham xac dinh pham vi hiéu lyc cta bién thay cho tir
khoa Dim trong khai bao bién thi ci phap nhu sau:

Public <tén bién> as <Kiéu dir liéu>

Hay:

Private <tén bién> as <Kiéu d& liéu>

6.3. Khai bao kiéu tw dinh nghia

Trong VB c6 thé khai bao cac kiéu dit liéu theo nhu cau cua nguoi sit dung. Cu phéap khai bao
nhu sau:

Type <Tén_ kiéu>
<tén_truong 1> as <Kiéu dix liéu>
<tén_truong 2> as <Kiéu dir liéu>

<tén_trudng n> as <Kiéu dix lidu>
End Type

Sau khi khai bao kiéu tu dinh nghia, nguoi dung co thé sir dung céc bién c6 kiéu tu dinh nghia
bang cach khai bao nhu cac bién thong thudng, voi <Kiéu dix liéu> dugc thay bang
<Tén kidu>. Dé truy cap téi mot truong cua bién kiéu ban ghi, dung toan tir (.) hodc dung cap
tor khoa with.. End With.
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CHU Y Céc tUf khod Public hay Private nhdm xac dinh pham vi hoat dong cla kiéu

fl } di liéu dugc khai bdo. Pdng thdi khai bdo ki€u chi dugc thuc hién & cdp md-dun (khéng

#—=_8, thuc hién dugc trong cac chuong trinh con). Khi khdng chi rd thi pham vi hoat dong thi
méc dinh ctia mét ki€u dif liéu tu’ dinh nghia la Public.

6.4. Khai bao mang tinh
Cu phap:

[Public/Private/Dim] <tén_mang> (<théng_sé_vé chiéu>) as <tén_kiéu>

Céc thong so ve chiéu c6 thé biéu dién qua cac vi du sau:

Dim a(3 To 5) As Integer ' Mang 1 chiéu véi cac chi sb tu 3 dén 5

Dim A(3) As Long ' Mang 1 chiéu v&i chi sb dén 3 (mang 1 chiéu cé 4
phédn tu véi chi sé tu 0 dén 3)

Dim A(2 To 4, 6) As Double ‘ Mang 2 chiéu véi mét mién chi sb tu 2 téi
4 va mdét mién céd chi sbé tu 0 dén 6.

GOT Y Cac tir khod Public hay Private xac dinh pham vi hoat dong ctia bién mang
(trong trudng hgp mang dugc khai bdo mdc mo-dun). Cac qui dinh vé pham vi hoat dong
clia mang tuaong tu vai bién thong thudng - da dudc trinh bay & phan trudc.

—

6.5. Khai bao mang dong
Cu phap:

[Public/ Private/ Dim] <tén_mang> () as <tén_kiéu>

Trong khai bao trén khong chira cac thong sé vé chiéu va do6 thuan tiy chi 1a mot khai bao. Céc
phan tir ciia mang chwa duoc tao ra (hay ndi cach khac mang van chua thuc sy duoc cip phat
bd nhd) va van chua sin sang dé str dung. Trude khi st dung mang dong hodc khi mudn thay
d6i kich thudc ctia mang, sir dung 1énh Redim. Ct phép nhu sau:

Redim <tén_mang> (<cac théng sb vé chiéu>) as <tén kidu>

Chu y rang <tén_kiéu> phéai ding nhu khai bdo ban dau, cac thong so vé chiéu co6 thé khac
trude cd vé so chiéu va kich thude cua tung chiéu. Khi do, cac dir li¢u cli trong mang khong
con nira, thay vao do 1a nhitng phan tir méi dugce khoi tao.

6.6. Khai bao, tao va lam viéc vé&i bién déi twong

Khai b4o va tao bién ddi tuong phai ding thém tir khoa New

Dim <tén_bién> as New <Kiéu_dﬁ'_liéu>

o



CHUONG III: CO BAN VE NGON NGU LAP TRINH VISUAL BASIC

<Kiéu dur 1iéu> laldp (class) da dugc dinh nghia tur trude.

Phép gan dbi tuong dugc thuc hién vai ti khoa set

Set <bién_dbéi_tuong> = <gia_tri>

Chu y rang néu thyc hién khai bao mot bién ddi twgng nhu théng thuong (khong co tir khoa
New) thi bién thuc sy chua dugc tao ra. Trong truong hop do, nguoi st dung phai tao va gan doi
tuong voi cac tir khoa twong ing 1a New va set.

Dim <tén_bién> as <Kiéu_dﬁ_liéu>
Set <tén bién> = New <Kiéu dir liéu>

f. , CHU Y Cau Iénh Set khong phai la cau Iénh khai bao, vi vay né phai dugc viét trong
— mot chuang trinh con ndo dé chd khdng thé nam trong phan General cia mét mo-dun.

Lam viéc v6i mot bién dbi twong tirc 14 qua trinh thao tac véi dbi tuong thong qua cac thude
tinh, phuong thirc va cac sy kién cua dbi tuong do. Bé truy cap tdi cac thude tinh va phuong
thirc cua ddi tugng ta sir dung theo ct phéap sau, chii y dén ddu cham ( . ) giita tén bién va tén
thudc tinh hay tén phuong thurc:

<Tén_bién> .<Tén_thudc_tinh>
<Tén_bién>.<Tén phuong_ thic> <(tham sé cua phuwong_thic) >

7. Cac toan tir va ham théng dung
7.1. Cac toan tw

Toan tir duge st dung cho muc dich xtr Iy dir liéu. Ta sir dung cac toan tir dé thuc hién tinh
todn, so sanh, gan va thuc hién nhiéu thao tac khic. Dudi day 1a danh sach va y nghia cua mot
s0 toan tir thong dung:

e

Toan t&r gan

= Gan gia tri cho bién ho&c thudc tinh

Toan tir toan hoc

+ Céng

- Tror

* Nhan

/ Chia

\ Chia 14y phan nguyén

Mod Chia lay phan dw

A Lay thwra

Toan t logic

Not Tra vé gia tri pha dinh véi gia tri biéu thire. Not(TRUE)=FALSE

And Néi logic hai biéu thirc. (TRUE And TRUE)=TRUE; céac trwong hop khac cho két

qua bang FALSE

o
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Or (FALSE or FALSE)=FALSE; céac trwéng hop khac cho két qué la TRUE
Xor Cho két qua TRUE néu hai di s c6 cuing gia tri; nguoc lai cho két qua la FALSE
Eqv So sanh hai gia tri logic; cach thirc xt ly twong tw nhw toan ttr Xor

Toan t& so sanh

= So sanh bang

<> Khac nhau

> Lén hon

>= Lén hon hodc bang
< Nhé hon

<= Nhé hon hodc bang

7.2. Cac ham toan hoc

Céac ham toan hoc dugc chira trong thu vién Math (c6 thé tra ctru thu vién nay bang Object
Browser) va c6 nhiém vu thyc hién cac phép toan thong thuong hay gap. Sau day 1a mot so
ham thong dung:

_

Abs(x) Ly gia tri tuyét déi

Exp(x) L4y mi co sb tw nhién

Log(x) Logarit co sb tw nhién

Sqr(x) L4y binh phwong

Cos(x), Sin(x), Tan(x) Ham lwgng giac

Atn(x) Ham lwvong giac ngwoc

Fix(x) L4y phan nguyén (trwéc dau phay). VD: Fix(3.7)=3
Int(x) L4y phan nguyén da dwoc lam tron. VD: Int(3.7)=4
Round(x,num) Lam tron sb thwe <x> dén <num> chi s sau diu phay
Val(str) Chuyén dbi chubi <str> thanh gia tri kiéu s

7.3. Cac ham chuyén déi div liéu

Chuyén d6i dinh dang sO lidu 1a mot nhu cau thuong gap trong 1ép trinh do cac ngdn ngir lap
trinh luén doi hoi kiéu dir liéu phai 16 rang va co dinh cho tung bién nham tranh phat sinh cac
16i sau nay. Viéc chuyén dbi nay, néu trong trudng hop thong thuong , thi VB s& tu dong thuc
hién. Nhung khi gip cac yéu cau dic biét thi budc ngudi dung phai sir dung nhitng ham chuyén
d6i phu hop.

CHU Y Viéc chuyén déi kiéu dif liéu ludn cd thé tao ra 16i do khdng thé chuyén déi dugc
f ! : hodc phat sinh két qua sai. Cho nén khi sir dung can chi y dén cac kha nang gay 16i clua
viéc chuyén déi kiéu dir liéu.

Céc ham nay duoc chira trong thu vién conversion (co thé tra ctru thu vién nay bang Object

. Sau day 1a mot s6 ham théni duni:

CBool(Expression) Chuyén déi dir liéu sang kiéu logic (Boolean)

CByte(Expression) Chuyén dbi dir liéu sang kiéu Byte

o
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CInt(Expression) Chuyén ddi di¥ liéu sang kiéu nguyén (Integer)
CLng(Expression) Chuyén dbi di liéu sang kiéu nguyén (Long)
CDbl(Expression) Chuyén dbi di liéu sang kiéu thuc (Double)
CSng(Expression) Chuyén dbi di liéu sang kiéu thuc (Single)
CStr(Expression) Chuyén ddi di¥ liéu sang kiéu xau (String)
Str(Number) Chuyén dbi di liéu sé sang kiéu xau (String)
Val(String As String) | Chuyén déi di liéu tir String sang Double

Vi du:

Public Sub Test ()
Dim StrA as String
Dim A as Double
StrA="1234"
A=Val (StrA) ' Két quad A=1234
Debug.print A
A=4567
StrA=Str (A) ' Két qua StrA="4567"
Debug.Print StrA
End Sub

GOT Y Dé cd thé chay th(r cac doan ma I&nh trén, trong VBA IDE, trudc hét can tao ra

moOt mo-dun trong du an (néu chua cd) sau do tao ra mét chuong trinh con dang Sub va
- nhap doan ma lénh can thir vao chudng trinh con nay. Bat con trd soan thao ma Iénh &
— bt cr dong nao trong chuong trinh con d6 va badm phim F5 dé chay chuong trinh.

Két qua nhu sau:

Inmmmediate

ltz34 -
4567

GOT Y Ctra s6 Immediate [d mot bd phan trong VBA IDE, bat / tit clra s6 nay dudc thuc
hién trong menu View cua VBA IDE. Khi st dung Iénh Debug.Print <tén bién> thi
gia tri ctia bién s& dugdc thé hién trong clra s6 Immediate khi chuang trinh hoat dong va
dudc luu lai ngay ca khi chuang trinh két thic. Clra sé nay thudng dugc dung véi muc dich
g8 r6i khi 1ap trinh. Khi ndi dung trong clra s6 nay nhiéu qua thi ta cé thé xda bét bang
cach chon vlng can x6a va bam phim Delete.

7.4. Cac ham xt ly chudi

Céc ham loai nay dugc chira trong thu vién strings (c6 thé tra ciru thu vién nay bang Object
Browser). Sau day la mdt s6 ham thong dung:

Asc(x) Tra vé ma ASCII cta ky tw dau trong mot chudi
Chr(x) Chuyén déi tr ma ASCII sang mét ky tw
Left(String, Length as Long) Trich di¥ liéu bén trai cia mot chudi

Mid(String, Start As Long, [Length]) Trich di¥ liéu phan gitra ctia mot chudi
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Right(String, Length As Long) Trich di¥ liéu phan bén phai cia mét chubi

Split(String) Tach moét chudi dai thanh mot mang gém nhiéu chudi
nhoé hon

Joint(StringArray) Gop mot mang cac chudi thanh mét chudi duy nhat

Len(String) Tra vé do dai clia chudi (sb lwgng ky tw trong chubi
bao gom ca ky tw trong)

Ucase(String) Ham thwc hién ddi tAt ca cac ky tw trong chudi thanh
chir HOA.

InStr([start, ]string1, string2[, compare]) | Trd vé vi tri bat ddu cta chudi String2 trong chudi
String1.

Vi du:

Public Sub Test ()

Dim StrArDes () As String

' Mang cac chudi dugc khai bdo dang mang déng

Dim StrScr As String 'Chudi ban diu

StrScr = "Pointl 23.5 4.5 44.8"

StrArDes = Split(StrScr, " ")

' Tach chudi StrScr thanh mét mang cac chudi va dua vao StrArDes,

' ki ty ngdn cach la " "

' Khi d6 StrArDes (0)="Pointl”, StrArDes(1l)="23.5"

' StrArDes (2)="4.5", StrArDes (3)="44.8"

Debug.Print StrArDes(0), StrArDes(l), StrArDes(2), StrArDes(3)
End Sub

Két qua sé& nhu sau:

Immediate

Foint1l 23.5 4.5 44.5 -

| _*llI

(132

Luu ¥ 1a diu “ ” trong vi du trén c6 thé thay thé bang bat ctr ky tu ndo.
CHU Y Trong tat ca cac ngdn ngit 1ap trinh, khai niém chudi s6 va s6 1a khac nhau. Vi du
{ ! } khi gan A="123" thi gia tri cta A 1& mot chudi ky tu gdm ”1”, "2” va "3". Con khi gan
B=123 thi gia tri clia B la mot tram hai muci ba.
DE tao ra mot chudi cé chira dau nhdy kép (") bén trong né thi can st dung thém hai dau
nhdy kép nifa. Vi du, trong bi€u thic sau: s = "ABC""123" thi gid tri clia bién s la:
ABC"123

8. Cac cau truc diéu khién
8.1. C4u truc diéu kién

Céc tir khoéa: 1f, Then, Else, ElseIf, End If

Cu phap:

If <biéu_thwc_diéu kién> then
Khéi_lénh
End If

I
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Dién giai tién trinh ciia cau tric diéu kién nhu sau: néu <biéu thac didu kién> 1a ding thi
chuong trinh s€ thuc hién <khéi 1énh>, néu sai thi chuong trinh s€ thoat khoi cau truc 1énh
nay.

So do khoi cua cau tric 1€nh ki€u nay co6 thé dugce bi€u dién nhu sau:

Dim A As Double

Dim B As Double

A =20: B =10

If A > B Then Debug.Print ("Hieu cua hai so A va B >0")

Két qua nhu sau:

Immediate

Hieu cua hai so 4 wva B =0

GOT Y Né&u nhu [khéi 1énh] cd thé viét trén mot dong nhu vi du trén thi khdng dung
tlr khda End If£.DE phéan tach nhiéu 1énh trén cing mét dong, st dung ddu hai chdm ()
- d€ ngén cach giita cac 1énh.
Ngoai cdu trac co ban va truong hop riéng & trén, trong nhiéu trudng hop, ta budc phai xur Iy
khi <Biéu thuc diéu kién> trd vé gia tri False (sai). Dé giai quyét tinh hubng nay ta sir
dung cAu trac diéu kién mo rong nhu sau:

If <biéu_thtc_diéu kién>
Khéi_lénh 1
Else

Dién giai tién trinh cta ciu trac 1énh nay nhu sau: néu <biéu thtic_didu kién> la dung thi
chuong trinh s& thuc hién <khéi 1énh 1>, con néu khong ding thi chuong trinh s€ thuc hién
<khbi lénh 2>.

So do khoi cua cau tric 1€nh ki€u nay co6 thé dugce bi€u dién nhu sau:
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| Khéi Iénh 1 l

Khdi Iénh 2

Céac cAu trac 1énh diéu kién co thé duogc 16ng nhau dé thé hién nhiing thao tac phirc tap hon
bang cach sir dung thém tir khod E1seIf. Nhu vay, cau tric di€u kién c6 cu phap tong quat nhu
sau:

If <diéu kién_1> Then
[Khéi_lénh 1]
[ElseIf <d1eu kién n> Then
[kh01 lenh n]
[Else
[Khéi_lénh 2]]
End If

Trong khéi ciu tric nay, khdi 1énh [ElseIf <didu kién n> Then c6 thé ldp lai nhiéu lan
tuong tng véi nhiéu dicu kién khac nhau.

Dién giai cdu triic nay nhu sau: néu <didu_kién 1> 1a dung thi thyc hién [Khéi lénh 1] va
thoat khoi khdi ciu trac nay, con néu sai thi s& kiém tra lan luot timg diéu kién cla ElseIf
xem c6 gia tri ndo dung khéng, néu khong cO gia tri nao ding thi thuc hién [Khéi 1énh 2]
(sau tir khoa Else) va thoat khoi cdu trac ndy, con néu gip mot gia tri ding dau tién cua
<didu_kién n> nao do6 thi khdi lénh tuong ng véi ElseIf nay s& dugc thuc hién va thoat
khoi cau trac nay.

If (TheColorYoulLike = vbRed) Then
MsgBox "You 're a lucky person"
ElseIf (TheColorYoulLike = vbGreen) Then
MsgBox "You 're a hopeful person"
ElseIf (TheColorYouLike = vbBlue) Then
MsgBox "You 're a brave person"
ElseIf (TheColorYouLike = vbMagenta) Then
MsgBox "You 're a sad person"
Else
MsgBox "You 're an average person"
End If

Ta xét vi du trén:

4 Néu TheColorYouLike = vbRed thi s& chi c6 thong bao: You 're a lucky person.

4 Néu TheColorYouLike

vbBlue thi s€ chi c6 thong bdo: You 're a brave person.

4 Néu TheColorYouLike khong thudc bat ctr gia tri ndo trong bang mau: vbRed,
vbGreen, vbBlue, vbMagenta thi s€ chi c6 thong bao: You 're an average person.

J
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8.2. C4u truc lwa chon

CAu trac nay str dung khi ta mudn thuc hién mot sb 1énh nao ddy twong tmg voi timg gia tri caa
biéu thirc kiém tra.

Céc tir khoa str dung trong cau tric ndy: Select Case, Case, Case Else, End Select.

Cu phap cua cau truc lya chon:

Select Case <biéu_thwtc_kiém tra>
[Case diéurkién_l
[kh3i_lénh 1]]

[Case diéu kién n
[kh8i_lénh n]]
[Case Else
[khéi_lénh elsel]]
End Select

Dién giai tién trinh ciia cau trac lya chon nhu sau: Gi4 tri cia <biéu thtic kiém tra> s&
dugc so sanh voi cic <didu kién i> néu gid tri cia <bidu thac kiém tra> thod min
<diéu kién i> thi <khéi 1énh i> tuong ung s€ duogc thuc hién, sau do chuong trinh sé
thoat khoi ciu tric Iya chon. Trong trudng hop gid tri cla <biéu thiic kidm tra> khong
thoa man tat ca cac diéu kién thi <khbi lénh else> s€ dugc thuc hién néu co tir khoa case
Else, cOn néu khong c6 tir khod case Else thi chuong trinh sé thoat khoi khdi 1énh lya chon
nay ma khong thyc hién gi ca.

Vidu str dung E1seIf ¢ trén dugce viet lai vdi cau triac lua chon nhu sau:

Select Case TheColorYouLike
Case vbRed

MsgBox "You 're a lucky person"
Case vbGreen

MsgBox "You 're a hopeful person"
Case vbBlue

MsgBox "You 're a brave person"
Case vbMagenta

MsgBox "You 're a sad person"
Else

MsgBox "You 're an average person"
End Select

Co thé thay rang voi cach viét st dung cau truc lya chon, doan chuong trinh trén dé doc hon
nhiéu so v4i dung cau tric diéu kién va ElseIf.

So @6 khoi cua cau tric lya chon ¢6 thé dugce biéu dién nhu sau:
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FALSE] ---

FALSE

Khdi Iénh 1

Khdi Iénh n

1

Khéi Iénh ELSE

Q

8.3. Vong lap xac dinh
8.3.1. Vong lip theo bién dém

Thyc hién 1a3p mot khdi 1€nh theo mot bién dém véi s6 1an 1ap xéc dinh, vi du nhu khi ta can
tinh tong cta cac s6 nam gitra hai s6 nao do.

Cac tir khoa: For, to, Step, Next

Cu phap:

For <bién_ dém>=<Bit Pau> To <K&t Thic> [Step <budc_nhay>]
[Khéi_ 1énh]
Next [<bién_dém>]

CAu trac 13p nay thuc hién theo trinh tu sau:
4+ Gan <Bién dém> bang gia tri <B4t dau>
+ So sédnh <Bién dém> voi gid tri <két thac>:

» Néu nhé hon hodc ba°ng: thuc hién céac Iénh bén trong [Khéi 1énh] va tu dong cong
vao <Bién dém> mot gia tri bang <budc nhay> néu cd tir khéa step, con khong thi
cong thém 1 va quay lai budc so sanh <Bién dém> vdi gid tri <Két thuc>.

» Néu ldn hon: két thac khdi 1énh lap.

Vi du sau tinh tong cta cac sb tir 1 dén 10:

Dim i As Integer
Dim Tong As Integer
Tong = 0
For i = 1 To 10 Step 1
Tong = Tong + i
Next
Debug.Print ("Tong = " & Tong)

Két qua nhu sau:

o
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Immediate

Vi du sau tinh tong cua cac sé chn tir 0 dén 10:

Dim i As Integer
Dim Tong As Integer
Tong = 0
For i = 0 To 10 Step 2
Tong = Tong + 1
Next
Debug.Print ("Tong = " & Tong)

Két qua nhu sau:

Immediate

CHU Y Khi gia tri cia <budc nhay> la &m (<0) thi ciu trdc 18p s& thuc hién trinh tu
® dém ngugc, nghia la vai trd clia gia tri <b&t dau> va <két thac> doi cho cho nhau.

Vi du tinh tong cta cac sé chin tir 0 dén 10 st dung vong lip dém nguoc:

Dim i As Integer
Dim Tong As Integer
Tong = 0
For i = 10 To 0 Step -2
Tong = Tong + 1
Next
Debug.Print ("Tong = " & Tong)

Két qua nhu sau:

Immediate

GOT Y N&u nhu mudn thoat khoi vong I8p xac dinh FOR khi ma s [an 1&p chua du thi ta
st dung tir khéa Exit For.

Vi du sau s& tinh tong ctia cac s6 chan tir 0 dén 10, nhung s& dimg vong lip FOR ngay khi tong
16n hon 20:

Dim i As Integer
Dim Tong As Integer
Tong = 0
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For i = 10 To 0 Step -2
Tong = Tong + 1

If Tong > 20 Then Exit For
Next
Debug.Print ("Tong = " & Tong)

Két qua nhu sau: (10 + 8 + 6 = 24)

Immediate

8.3.2. Lap trong mét tap hop

Trong trudng hop mudn thue hién cac kh01 1énh 13p theo mot bién dém chay trong mot tap hop
ma tdp hop d6 khong thé xac dinh duoc sb luong hoidc bude nhay thi nguoi dung c6 thé dung
vong lap trong tdp hop (For Each .. Next). Tap hop & ddy c6 thé 1a mot tap dbi tugng dang
Collection hodc mot mang.

Céc tr khoa str dung For, Each, In, Next

Cu phap:

For Each <bién_chay> In <tap_ hop>
[Khéi_ 1énh]
Next

Giai thich: <bién chay> s& nhdn cac gia tri tir phan tir dau tién dén phan tir cudi cung trong
<tap hop>. Ung v4i moi gia tri clia <bién chay>, khoi [énh dugce thyc hién mat lan.

clla <tap hop> ma nd duyét qua la ki€u mang hay ki€u tdp d6i tugng. DGi vai
<tap hop> la tdp ddi tugng thi ki€u dif liéu cla <bién chay> c6 thé la Variant,
hodc di tugng cung ki€u véi tap dGi tugng do. B6i véi <tap hop> la mang thi ki€u dir
liéu cla <bién chay> chicothé la variant

\ CHU Y Kiéu clia <bién chay> trong vong I8p (For Each ... Next) s& phu thudc vao kiéu
‘ [ ] s

Vi du sau sé& thuc hién tinh tich cac sé trong mot mang 2 chiéu véi viée ding vong lip trong tap
hop. Két qué s€ dugc hién thi trong ctra s6 Immediate.

Public Sub TestForEach ()
Dim a(0 To 2, 0 To 1) As Double
Dim v As Variant
Dim Tich As Double

a(o, 0) =1: a(l, 0) =2: a(2, 0) =3
a(0, 1) =4: a(l, 1) = 5: a2, 1) = o
Tich =1

Debug.Print "Cac phan tu trong mang"
For Each v In a
Debug.Print v
Tich = Tich * v
Next
Debug.Print "Tich=" & Str (Tich)
End Sub

o
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Két qua nhu sau:

Irnme diate

Cac phan tu trong mang
1

6
Tich= 720

8.4. Vong lap khéng xac dinh

Thyc hién mot khdi 1énh vai s6 1an 1ap khong dinh trude va chi két thiic qué trinh l3p nay khi
mot biéu thirc dicu kién dugc théa man (bi€u thuc diéu kién c6 gia tri Boolean: True hodc
False). Tuy thudc vao viéc kiém tra biéu thurc diéu kién ma ta sit dung mot trong hai dang ca
phép nhu sau:

Kiéu 1: Lip trong khi bi€u thirc diéu kién 1a TRUE

Do While <diéu kién>
[Khéi_1énh]
Loop

Vi ct phap nay, [Khéi 1énh] chi dugce thuc hién khi <piéu kién> la ding.
Vi du sau s& dém s6 chir s6 chan trong khoang hai s6 A, B:

Dim i, A, B, SoChan As Integer
A=1: B =10

i =A

SoChan = 0

Do While i <= B
If (1 Mod 2) = 0 Then SoChan = SoChan + 1
i=1i+1

Loop

Debug.Print ("So chu so chan = " & SoChan)

Két qua nhu sau:

Immediate

S0 chu =30 chan =

Néu mubn vong 13p ludn co it nhat mot 1an thi hanh khdi 1énh, st dung ct phap:

Do
[Khéi_1lénh]
Loop While <diéu kién>

Vi ct phap nay, [Khdéi 1énh] dugc thuc hién it nhat mot 1an cho du <piéu kién> dling hay
sai boi <piéu kién> dugc kiém tra & cudi cua cau tric.




GIAO TRINH TU PONG HOA THIET KE CAU PUONG

Kiéu 2: Lip cho dén khi diéu kién 1a FALSE

Do Until <diéu kién>
[Khéi_lénh]
Loop

Néu mudn vong 13p ludn cé it nhat mot 1an thi hanh khéi 1énh st dung ca phép:

Do
[Khéi_ 1énh]
Loop Until <diéu kién>

Iénh nao tac dong 1én <di&u kién> dé€ nd nhan gid tri ngugc lai thi vong 18p nay sé
khéng bao gid két thic va lam cho (hg dung bi “treo”. D& thoat khoi tinh hudng “treo” nay
c6 nhiéu cach va cach don gian nhat la bdm t6 hop phim Ctrl+Break dé quay trg lai
VBAIDE.

C6 cach khac dé thoat khéi vong Idp, ngoai viéc thiét 1ap <aiéu kién> cb gid tri ngugc
lai, la st dung tir khda Exit Do ddttrong [Khéi 1énh].

\ CHU Y Khi [Khéi 1énh] dugc thuc thi, néu nhu trong [Khéi 1énh] khdng cé cdu
‘ @ =

9. Chwong trinh con

V& co ban, chuong trinh con 1a mdt khdi cac cau lénh va chung duogc su dung 1ap lai trong
chuong trinh chinh thong qua tén cua chuong trinh con. Chuong trinh con dac biét hiru ich khi
thay thé cac khoi 1énh 13p nhau hodc cung thuc thi mét chirc nang tuong tu nao do.

Co6 hai loai chuong trinh con chinh 1& Ham (Function) va Thu tuc (sub). Ngoai ra, trong cac
mod-dun 16p (Class Module) con cd chuong trinh con dang thudc tinh (Property), tuy nhién
trong gi4o trinh nay s& khong trinh bay vé loai chuong trinh con nay ma nguoi doc c6 thé tham
khao trong gido trinh mén Ldp trinh hudng doi twong trong xdy dung.

Cu phap tong quat ciia mot chwong trinh con nhu sau:

[Private|Friend|Public] [Static]<Sub|Function|Property> Tén([céc_tham_sé])
[Khéi 1énh]
End <Sub|Function|Property>

Trong d6 phan than chuong trinh con dugc boc giita phan khai bao va phan két thuc (co tir
khoa End).

Cac tur khoa [Private|Public|Friend] xac dinh pham vi hoat dong ctiia chuong trinh con.
Khai niém pham vi nay ciing tuong tu nhu pham vi ctia bién da duoc trinh bay ¢ phan trudc.

Tir khoa [static] xé4c dinh cach thic cp phat b nhd cho cac bién khai bao bén trong
chuong trinh con (s€ trinh bay cu thé & phan sau).

CHU Y T khéa Friend chi dugc st dung trong mo-dun I16p hodc md-dun Iénh cla
® UserForm.

9.1. Ham (Function)

La chuong trinh con c6 tra vé gia tri khi no dugc goi. Ct phép khai bao nhu sau:

[Private/Public/Friend] [Static] Function <Tén_ham> ([Cac_tham sé]) as <kiéu dix liéu>
[Khéi_lénh]
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End Function

Vi dy: tao ham tinh dién tich ctia hinh chir nhat, v6i hai tham s6 can nhap vao 1a chiéu rong va
chiéu dai cua hinh chit nhat.
Function Dien Tich(Rong As Double, Dai As Double) as Double

Dien Tich=Rong*Dai
End Function

9.2. Thu tuc (Sub)
La chuong trinh con khong tra vé gia tri khi dugc goi. Ca phap khai bao nhu sau:

[Private/Public/Friend] [Static] Sub <Tén_ham> ([Céc_tham;sél)
[Khéi_lénh]
End Sub

Vi du: dé tao mét chuong trinh con dang thu tuc c6 tinh nang nhu phﬁn trén co thé viét ma lénh
nhu sau:

Sub Dien Tich(Rong as Double, Dai as Double, Dt as Double)
Dt=Rong*Dai
End Sub

dién tich phai bd sung thém tham s& Dt vao trong danh sach tham sd cia chucng trinh

v CHU Y Trong vi du nady, vi chuong trinh con khong cd gid tri trd vé nén dé nhan vé gia tri
/2N
& on.

9.3. Truyén tham sé cho chwong trinh con.

Xét 2 chuong trinh con dugc dét trong cung mdt mo-dun chuan, thuc hién viéc gan va in gié tri
cua bién nhu sau:

(1) Mot chuong trinh con don gidn dugc tao ra nhu sau:

Public Sub Test (ByRef a As Long, b As Long, ByVal c As Long)
a = 100: b = 200: ¢ = 300
End Sub

Chu ¥ dén khai béo bién a, b va ¢ ctia chuong trinh con nay:
4+ Trude bién a la tir khda ByRef.
4+ Trudce bién b khong c6 tir khoa, nghia 1a stir dung kiéu mic dinh cua VB.
4 Trudce bién c 1a tir khoa Byval.

12 Chuong trinh con thtr hai dugc xay dung trén cung mdt mo-dun véi chuong trinh con trén
nhu sau:

Public Sub CallTest ()
Dim va As Long, vb As Long, vc As Long
va = 500: vb = 500: vc = 500
' In gid tri cua bién trudc khi goi chuong trinh con tht nhit
Debug.Print " Cac gia tri bien truoc khi goi chuong trinh con:"
Debug.Print "va=" & Str(va)
Debug.Print "vb=" & Str (vb)
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Debug.Print "vc=" & Str(vc)
' Goi chuong trinh con tht& nhét
Test va, vb, vc

' In gid tri cua bién sau khi goi chuong trinh con tht& nhét

Debug.Print " Cac gia tri bien sau khi goi chuong trinh con:"
Debug.Print "va=" & Str(va)
Debug.Print "vb=" & Str (vb)
Debug.Print "vc=" & Str(vc)
End Sub

Trong chuong trinh con thir 2 c¢6 10i goi dén chuong trinh con thir nhéat dé thuc hién thay doi
gia tri cua cac bién. Két qua khi thuc thi chuong trinh con thtr 2 nhu sau:

Cact gia tri bien truoc khi goi chuong trinh con:
wa= 500
wh= 500
wo= 500

Cac gia tri bien =au khi goi chuong trinh con:

VA~ I00] . Cac bién tham chidu, gia tri bj thay &éi

ve= 500 ——=  Bi@n tham tri, gia tri khéng bi thay aéi

Qua két qua trén co thé thiy rang:

Gia tri cua bién cé thé bi thay doi hodc khéng bi thay doi khi ching dugc truyén vao chuong
trinh con 1a phu thudc vao cach dinh nghia tham so trong chuwong trinh con do.

+ Bién a trong sub Test duoc khai bao véi tir khoa ByRef va khi truyén bién & vi tri nay
(bién va trong CallTest) thi gid tri cia bién ban dau bi thay doi twong Uimg vdi cac tac
dong trong chuong trinh con.

4 Bién b trong sub Test duoc khai bio mic dinh (khong c6 tir khéa nao phia trude nd) va
khi truyén bién ¢ vi tri nay (bién vb trong CallTest) thi gid tri cia bién ban dau bi thay
doi twong ing véi céc tac dong trong chuong trinh con.

4 Bién c trong sub Test duogc khai bao voi tir khoa Byval va khi truyén bién & vi tri nay
(bién vc trong CallTest) thi gid tri cua bién ban dau khong bi thay do6i cho du trong
chuong trinh con bién nay bi tac dong.

Qua vi du trén c6 thé thy riang viéc truyén tham s6 cho chuong trinh con c6 thé dugc phan lam
hai truong hop va dugc dat tén 1a truyén tham so theo tham chiéu va truyén tham so theo tham
tri.

9.3.1. Truyén tham s6 theo tham chiéu.

Khi truyén mot bién vao tham sd theo kiéu tham chiéu, dia chi cua bién s& duoc truyén cho
chuong trinh con. Do d6, bat ki cau 1énh nao ciia chwong trinh con tic dong 1én tham so s& anh
huong truc tiép 1én bién duogc truyén twong Gng, nghia 1a khi chwong trinh con két thuc, gia tri
ctia bién duoc truyén theo kiéu nay s& bi thay d6i do chuong trinh con. Truyén tham s6 theo
kiéu tham chiéu 12 mic dinh trong VB, nguoi dung ciing c6 thé chi & viéc truyén theo tham
chiéu bang cach thém tir khod ByRe £ vao trudc khai bao tham sb.

9.3.2. Truyén tham s6 theo tham tri.

Khi truyén mét bién vao tham so theo kiéu tham tri, ban sao gia tri cua bién s€ dugc truyén cho
cho chuong trinh con. Do d6, néu trong chuong trinh con c6 cac cau Iénh tac dong 1é€n tham so

J
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thi chi ban sao bi anh hudng va bién truyén vao s& khong bi thay doi, nghia 1a sau khi chuong
trinh con két thuc, gid tri cua bién van dugc giltt nguyén nhu ban dau. B¢ xac dinh cach thtc
truyén dir liéu cho mot tham s6 theo kiéu tham tri, thém tir khod Byval vao trude khai bao
tham s6.

Trong Sub Test O trén, a va b 14 hai tham sé duoc truyén theo kiéu tham chiéu con ¢ duoc
truyén theo kiéu tham tri.

9.3.3. Tham s6 tuy chon.
Tham sé tuy chon 1a tham s6 ¢6 thé c¢6 hoic duoc bo qua khi goi chuwong trinh con.

Céc tham s6 tuy chon duoc khai bao véi tir khoa optional va trong mdt chuwong trinh con, cdc
khai bao cua cdc tham so tuy chon luon phai nam cuoi danh sach tham so dwoc khai bado.

Vi du: viét chuong trinh con tinh todn di¢n tich cua mat cat chir nhat c6 khoét 10 (nhu hinh
dudi) véi yéu cau sau:
4+ Tinh dién tich mat cat voi cac thong s6 vé chicu rong w, chiéu cao h va ban kinh r cua 10

khoét.
+ Trong trudng hop thiéu thong sé vé ban kinh r, chi tinh dién tich mat cat chit nhat va bo
qua 16 khoét.
W
h
2r°

Dudi day 1a mot chuong trinh con c6 str dung tham sd tuy chon:

Public Function DT (w As Double, h As Double, Optional r As Variant)
If Not IsMissing(r) Then
If (2 * r <= w) And (2 * r <= h) Then
DT = w * h - pi *r "~ 2
Else
MsgBox " Co loi, lo khoet wvuot ra ngoai hinh"
DT = "Error"
End If
Else
DT = w * h
End If
End Function

Sau khi tao ma 1énh trén, néu mudn tinh dién tich cho mat cat véi w =100, h =200, r =20 c6 thé
goi ham nhu sau: DT (100,200, 20) dé tinh dién tich c6 xét dén khoét 160 voi ban kinh 1a 20,
hodc DT (100, 200) dé tinh dién cua hinh chit nhét (khong c6 10).

CHU Y Dé biét dugc mét tham s8 tuy chon cd bi bd qua khi goi chudng trinh con hay
H khéng, dung ham IsMissing(tham sé tuy chon) va dong thdi tham s6 tuy chon
- “¥ b3t budc phai cé kiéu dit liéu la Variant (vi ham IsMissing chi cé hiéu luc ddi véi cac
bién ki€u Variant). Ham nay tra vé& TRUE néu tham s bi bd qua, FALSE néu tham s cé
mat.

9.3.4. Danh sach tham sé véi s6 lwgng tham s tuy y.

Visual Basic 6.0 cho phép tao mot chwong trinh con voi danh sach tham sb tuy y (nghia 1a sé
luong cac tham s6 c6 thé thay doi khi goi chuong trinh con) thong qua viéc dat tr khoa
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ParamArray trudc danh sich tham s6. Khi d6 danh séch tham so6 1a tuy chon va c6 dang mdt
mang ki€u Variant.
Vi du: viet mot ham tinh tong cua tat ca cac so truyén vao véi so lugng so dugc truyen 1a tuy y.
Ma 1énh tham khao nhu sau:
Public Function TinhTong (ParamArray ds())

Dim So As Variant

Dim Tong As Variant

Tong = 0

For Each So In ds

Tong = Tong + So
Next

TinhTong = Tong
End Function

Khi do:

TinhTong (100,200, -200) cho két qua 1a 100
TinhTong (2, 300) cho két qua 14 302

9.3.5. Ham c6 gia tri tra vé 1a kiéu mang.

Dé khai bdo mot ham tra vé mang, thém cip ki tu “()” sau khai bio ham

[Private/Public] Function <Tén_ham> ([danh sach tham s8]) as _ <kidu d& liéu> ()
[Khéi_lénh]
End Function

Vi du: viét chuong trinh con sap xép cac phan tir trong mang mdt chiéu va trd vé mdt mang co
tha tu tang dan.

Ma 1énh tham khao nhu sau:

Public Function Mang tangdan (Mang bandau() As Double) As Double ()
Dim Lb As Long, Ub As Long ' bien dau va cuoi cua mang
Dim i As Long, J As Long
Lb = LBound(Mang bandau): Ub = UBound (Mang bandau)

Dim Mang tamthoi () As Double ' Khai bao mot mang tam thoi
Mang tamthoi = Mang bandau
Dim Tg As Double
For i = 1Lb To Ub - 1
For j =1 + 1 To Ub
If Mang tamthoi (i) > Mang_ tamthoi (j) Then
Tg = Mang tamthoi (i)

Mang tamthoi (i) = Mang tamthoi (J)
Mang tamthoi(j) = Tg
End If
Next
Next
Mang tangdan = Mang tamthoi
Erase Mang tamthoi ' Huy mang tam thoi

End Function

Chuong trinh thir nghiém ham trén:

J

Public Sub test ()
Dim a(2 To 6) As Double
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a(2) = 1: a(3) = 6: a(4) = 0.5: a(b) = 2.3: a(6) = 14
Dim b () As Double
b = Mang tangdan(a) ' Goi ham da viet

Dim so As Variant

Debug.Print "Cac phan tu cua mang ban dau:"
For Each so In a
Debug.Print so
Next
Debug.Print "Cac phan tu cua mang sau khi sap xep:"
For Each so In b
Debug.Print so
Next
End Sub

Két qua nhu sau:

Immediate ]

Cac phan tu cua mangy bhan dau: -
1

B DO m
Ly on

Cac phan tu cua many sau khi =sap =xep:
0.5

o)

Mo MO

L o

9.4. Bién trong chwong trinh con.

Nhu d3 trinh by & phan trudce, bién trong chuong trinh con ludn cé tinh chit cuc bd. Tuy nhién
hinh thire cap phat bo nhé cho bién thi ¢6 thé khac nhau. Tuy vao ting truong hop cu the:

(1 Truong hop: trong phan khai bao ctia chuong trinh con khong str dung tir khoa Static

Vi cac bién duoc khai bao binh thuong voi tir khoa Dim: moi lan chuong trinh con dugc goi,
bién s& duoc tao va cap phat bd nhé. Khi chuong trinh con két thiic, bd nhd danh cho bién duoc
giai phong. Do d6, gia tri ciia bién sau moi phién lam viéc cia chuong trinh con s€ khong dugc
luu trir.

Vi cac bién duge khai bao vai tir khoa Static: bién s& dugce khoi tao mot 1an khi mo-dun chira
chuong trinh con duge nap vao trong bo nhé va sé ton tai trong bo nhé clng voi mo-dun do. Vi
vay, gia tri cia bién sau mdi phién 1am viéc ciia chwong trinh con s& dugc luu trit. Cac bién
kiéu nay duoc goi 12 bién tinh (static)

Vi du: trong chuong trinh con stvariable dudi ddy co hai bién dja phuong, sta 1a bién tinh
va B la bién thong thuong.

Public Sub StVariable()
Static stA As Long
Dim B As Long
B=B+1
StA = stA + 1
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Debug.Print "Lan chay " & Str(stA), "stA=" & Str(stA), "B=" &
Str (B)
End Sub

Két qua sau 2 1an chay chwong trinh con trén nhu sau:

Immediate

Giai thich

Ngay khi dugc khai béo, tat ca cac bién déu duge tu dong khéi tao gia tri ban dau, néu kiéu dix
li¢u cua bién la dang so thi gia tri khéi tao bang 0, con néu ki€u dit li¢u ctia bién 1a chuoi thi gia
tri khoi tao mac dinh 14 chuoi rong. Trong chuong trinh trén, ngay trudc khi két thuc & lan chay
dau tién, gia tri cia cac bién nhu sau:

4+ BiénB=1.
4 BiénstA=1.

Khi két thuc lan chay thtr nhét, bién B (bién thong thuong) s& dugc glal phong, con bién sta
(bién tinh) van duoc luu gia tri (=1) ciia nd lai trong bd nhd. Do do dén lan chay thi hai, bién B
dugc tao moi s€ nhan gia tri la B=B+1=0+1=1, cOn bién sta do van ton tai tir 1an trudc nén gia
tri cua nod la stA=stA+1=1+1=2.

eTru:(‘)'ng hop: trong khai b4o cua chuong trinh con c6 sir dung tur khoa Static
Khi d6 tit ca cac bién khai bao trong chuong trinh con s& 13 cac bién tinh.

Vi du: trong chuong trinh con stpro dudi ddy da s dung khai bio static & dau chuwong
trinh.

Public Static Sub StPro ()

Dim a As Long

Dim b As Long

a=a+1

b=Db+1

a=a+tb

Debug.Print "Lan chay " & Str (b)

Debug.Print " ", "a=" & Str(a), "b=" & Str (b)
End Sub

Két qua sau 2 1an chay chwong trinh con nhu sau:
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Immediate

f ! } CHU Y CAc bién tinh thudng dudc st dung khi mudn Iuu trit két qua nhitng an chay cta
=== chuong trinh con. Cha y rang du bién trong chuong trinh con la bién théng thudng hay
bién tinh thi van luén mang tinh chat cuc bo.

9.5. Cach thirc goi chwong trinh con.

Véi truong hop du an (Project) gdm nhiéu thanh phan (cac mo-dun chuan, cac UserForm,...)
c6 chira ma 1€nh, nghia 1a ¢ do co thé xay dung hodc c6 nhu clu sir dung chuong trinh con, thi
trong cung mot mo-dun, khong duwoc phép xdy dung hai chuong trinh con trung tén nhau,
nhung quy dinh nay khong 4p dung cho cac mé-dun khac nhau, nghia 14 ¢ thé ton tai hai
chuong trinh con c¢6 tén gidng hét nhau & hai mé-dun khac nhau. Trong trudng hop trung tén
nay, khi muén st dung chuong trinh con nao thi phai chi rd noi chtra né, va tot nhat, khi sir
dung bét ctr chuong trinh con nao ctia mo-dun khac thi nén chi rd ca tén mé-dun do.

Goi chwong trinh con dang ham (Function)

Khi goi chuong trinh con dang ham (Function), danh sdch tham sé phdi dwoc ddt trong cip
ki tw “()” sau té€n chuong trinh con.

<Tén_mé-dun>.<Tén_ham>(<danh_sach_ tham sé>)

CHU Y M6-dun & day cd thé 13 mdt mo-dun chudn (Module), UserForm hodc mét ddi
i ! : tugng ma ngudi dung dang xét. Danh sach tham s6 phai dugc truyén theo ding thd tu
nhu & phan khai bdo chuong trinh con.
Vi du: md-dun chuén md1Matcat chira hAm TinhDTHH (h, b) thi ct phap goi ham d6 la:
mdlMatcat.TinhDTHH(ph, pb)
v01 ph, pb la nhitng bién duoc truyén vao trong ham.
Goi chuwong trinh con dang tha tuc (Sub)

Khi goi chuong trinh con dang thu tuc (Sub), danh sach tham sO dit tiép sau tén thu tuc va ki tu
tréng, cdc tham sé khong cin dit trong cip ki tw “()”.

<Tén_mé-dun>.<Tén_tha tuc> <danh_sach_tham sé>

Vi du: trong mo-dun chudn md1DaH chira thii tuc TinhDTDAH(S) thi ¢ phap goi thu tuc d6 1a:
md1DAH.TinhDTDAH pS

v6i ps 1a nhitng bién dugc truyén vao trong thi tuc.

Goi chwong trinh con voi cic tham sd géan theo tén

Trong cach goi chuwong trinh con theo kiéu théng thuong nhu trén, danh sach tham sb truyén
vao phai dung thtr tu nhu trong phan khai bao cia chuong trinh con d6. Ngoai ra, VB con cho




GIAO TRINH TU PONG HOA THIET KE CAU PUONG

phép goi chuong trinh con véi trat ty tham sb tuy ¥ ma van dam bao su truyén tham sb chinh
xac thong qua tén cia tham so.

Vi du, v6i ham DT (w, h, r) & phan trén thi hai cach goi sau 1a twong duong:

DT (100,200,30)
DT (r:=30, w:=100, h:=200)

Trong dong thi nhét, luén co su ngﬁm hiéu trinh tu cac tham sb 1a: w, h, r, day chinh 14 trinh tu
khi dinh nghia ham pT. Con ¢ dong tha 2, trinh ty theo dinh nghia cia ham DT khong c6 y
nghia nira boi da c6 sy chi 18: Tén bién := Gia tri can gan. Chl y dén ky hiéu (:=) va
trinh ty bat ky cua cac tham sd.

Viéc st dung tham s6 gan theo tén khi goi chuong trinh con dic biét tién lgi khi chuong trinh
con ¢ nhiéu tham sb tuy chon va ngudi ding khong c6 ¥ dinh str dung hét cac tham sé do.

9.6. Thoat khoi chwong trinh con.
Dé thoat khoi ham sir dung 1énh Exit Function
Dé thoat khoi thu tuc sir dung 1énh Exit Sub

Ngay khi gdp hai ham nay trong than ctia chuong trinh con, toan bd cac dong Iénh phia sau né
s€ bi bo qua va chuong trinh s€ thoat ngay khoi chuong trinh con dé.

10. T6 chirc cac chwong trinh con theo hé thong cac mé-dun
chuan

Véi viée thiét ké hé thdng theo phuwong phap cau truc hoa, toan bd chuong trinh thuong duogc
chia thanh cac khdi chuong trinh nho hon, mdi khdi chuwong trinh dam nhén mot chirc ning
chung nao dé. Tiép theo, dé d& dang cho viéc xay dung chwong trinh, cic chirc nang chung lai
dugc chia thanh cac phan nhé hon nita, va ldp lai cho dén khi ndo mdi phan nay c6 thé minh
hoa bang mot chwong trinh con. Trong lap trinh VBA, cac khéi chirc ning thuong duogc t6 chire
thanh cic mo-dun chuan (Module). Trong mé-dun chudn s& bao gém cic chuong trinh con
(ham va thu tuc) phan anh sy chi tiét hoa cho cac khdi chire ning nay. Ngoai ra, trong mo-dun
chuén nguoi dung co thé khai bao cac kiéu dit liéu tu dinh nghia, cac bién dung chung, cac
hang sb,

Vi du: dé xay dung mot chuong trinh kiém toan mat cit cot BTCT, co thé xay dung cac mo-
dun va cac chuong trinh con theo hinh vé duéi day dudi day

4 N 4 N

Hinh_Hoc Tinh_Duyet
(Module) (Module)
TinhDTHH_MCatBT LapTH_TaiTrong
TinhDTHH_MCatCT : TTGH_CuongDo
TinhDTHH_TinhDoi TTGH_SuDung

\_ % \_ %




CHUONG III: CO BAN VE NGON NGU LAP TRINH VISUAL BASIC

=8 Microsoft Yisual Basic - Book1

¢ File

Edit  VYiew Insert Farmat Debug Bun  Tools  Add-Ins  Window  Help
Il

HEINERE"™ IR CY FRARE R NN

| »
Project - YBAProjeck 0
el il - Book1 - Hinh_Hoc {Code

|{General}

ﬂ |TinhI]THH_MCatBT

ABCUTILS.XLS {ABCUTIL!
-3 ¥BAProject {Book1)

Option Explicit

—|-E5 Microsoft Excel Objects
R sheetl (Sheetl)
R Sheet? (Sheet2)
R Sheet3 (Sheet3)
£h| ThisWwnrkhnnk
L_' &5 Modules
¥ Hinh_Hoc
P4 Tinh_Duvet

Pubrlic Sul TinhDTHH MCatBT ()

End Sub

Pulblie Sub TinhDTHH MCatCT()

End Sub
Public 3ub TinhDTHH TinhDoir)

End Sub

Properties - Tinh_Duyet E.

[~

iSOy eHHo:te “; Book1 - Tinh_Duyet (Code)

J(General}

Alphabetic Categnrized]

ﬂ |TTGH_5uI]ung

WYETEI Tinh_Dwryet
w Option Explicit

Pulblie Function LapTH TaiTrongl)

End Function

Pubrlic SJulh TTGH CuongDo ()

End Sub
Public Sub TTGH SuDung|)

End Zub

il
F

Hinh II-25: T8 chirc du an theo ciu tric chirc ning
11. Lam viéc v&i UserForm va cac thanh phan diéu khién.
11.1. Cac van dé chung.

Trong mdt du an VBA, cac mo-dun chuin cho phép xdy dung cac khéi chuong trinh xtr 1y dir
liéu hodc cac khai bao vé dit lidu. Su giao tiép nhap-xuét dir liéu gitta nguoi ding va chuong
trinh c6 thé dugc thyc hién thong qua giao dién cua Gmg dung nén. Tuy nhién, trong nhiéu
truong hop giao dién nhap-xuat dir liéu cta Gng dung nén chua thé dap tng duoc nhu cau
tuong tac dir liéu mot cach chi tiét cling nhu tién lgi cho nguoi sir dung, va khi d6, can tao ra
cac giao dién nhap- xuat riéng thong qua viéc st dung cac UserForm trong dy an VBA. Noi
cach khac, giao tiép giita nguoi st dung chwong trinh véi chuong trinh viét bang VBA duoc
goi la giao dién cia chuong trinh va cach xay dung giao dién nhu sau:

+ Sir dung ngay tng dung nén dé lam giao dién, cach nay sé& trinh bay cu thé trong cac
chuong sau.

o
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4+ St dung UserForm.

+ Két hop ca hai phuong an trén.

Cac UserForm thuc chat 1a miu cac hop thoai (ctra s6) dugc tao ra theo yéu cau ciia ngudi
ding. Trén mot UserForm luén chira nhiing thanh phan phuc vu cho nhu cau tuong tac giita
ngudi ding va chuong trinh: nhap cac dir liéu can thiét, ra 1énh xt 1y, lwa chon dit liéu theo tinh
hudng, hién thi két qua xir Iy mot cach truc quan,... Nhiing thanh phan d6 duoc goi la cac didu
khién (Control).

Diéu khién Iwa chon di liéu

\ 4

Piéu khién cho

- - .| phép nhap dir
| . Matc&t clrjkigmtodn [ 111 Thonglin ve ndilyc tén mat cat- oo "| liéu dang van
= e i ban
il E LG L -
- MimenM |
FoLyecht -
_: _: _: _: _: _: _: _: _: _: _: _: .: .: .: .: .: .: .: .: .: .: .: .: .: .: Didu khién cho
............................... phép nguwoi
: . S ‘s : —> dungralénh
: Kigm toan ‘Z 'l ) s i théng qua viéc
—— L E———— kich chuot.

Diéu khién cho
phép chén hinh
anh minh hoa.

Hinh II-26: M6t vi du vé UserForm.

P¢€ tao ra UserForm, l1am theo trinh tu sau:

1.

Xac dinh sy can thiét phai tao giao dién nhap-xuét dir liéu riéng: Giao di¢n do ung dung
nén cung cap khong du hodc khong thich hgp cho viéc nhap dir li¢u hodc xuat két qua cua
chuong trinh.

Xac dinh cach thirc va trinh tu tuong tac cua nguoi s dung trén giao dién: dé co thé b tri
cac diéu khlen sao cho thun tién d6i v6i nguoi dung, vi du nhu theo thoi quen diéu khién
cua da s6 ngudi st dung 14 #ir trdi sang phdi, tir trén xuong diedi.

Xéc dinh sb luong UserForm cin phai tao cho qué trinh nhap dir liéu cling nhu viéc hién thi
két qua: chi nén st dung vira da va phan theo chu dé cua cong viéc, vi du nén phan tach
giao dién nhap dir li¢u véi giao dién trinh bay két qua va cac dieéu khién (nat bam) khac.

Xac dinh cac loai dit liéu can nhap vao, céac dir liéu theo tinh huéng va cac minh hoa bﬁng
hinh anh kém theo dé giai thich & cho ngudi sir dung ¥ nghia cua cac thong sb can duoc
nhap vao. Can clr vao cac loai dit liéu can nhap trén dé xac dinh cac thanh phan diéu khién
phil hop va dua vao UserForm tuong tng. Can chu ¥ rang, cac diéu khién, ngoai viéc dap
g yéu ciu vé mit chic ning, ching ciing cin duogc trinh bay va giai thich mot cach dé
hiéu va c6 tinh thim my.
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FM Bridge Wizard

Model  Seckion lTenan]

Sectlrin 1T¥::p:| 2 cel ) ft = |k ft
Ha 0.8 it He 1.5 bt
Hs (15 g I P
Hi Td /T y ! He-t (20 -1 |23 f
H2 :E BS Bt 115 B2 |16 g
H3 LHe e [ & B+ [5 R

Bi B2[Be BS |5 fr B 3.2 fr

H3-1
B2 T ft:

Form Traveler Load § include Form load )

Hinh II-27: Y nghia cac loai dif liéu can nhap vao dudc minh hoa bang hinh anh.

5. Lua chon cac diéu khién phuc vu cho ’Vié(‘: xac nhan dir liéu sau khi nhap xong hoag ra lénh
cho qua trinh xur 1y cac dir liéu nay bat dau thuc hién. Thong thuong cac di€u khién nay 1a
hé thong cac nit bam (Button) d¢ xac nhan cac dir li¢u da nhdp xong, yéu cau bat dau xu ly
hodc hiy bo céc dir li¢u da nhap.

Z1 Modify Dimension Style: ARROW1

l Text ] Fit ] Prirary Llnitsl Alternate Units | Tolerances
Dimension Lines

Colar: ||:| “Yellow

Lineweight; |— ByBlock,

Extend beyond ticks: j
Baszeline zpacing: a.0 ﬂ

Suppresst [ DimLine1 [ DimLine 2

E=tenzion Lines Arrowheads
13t | P Clozed filled

Col

2nd: | B Closed filed

Lir

Leader | B Closed filed

E

e Lef L L

Arrow size;

Difset from origin: Center Markz for Circles

Suppress: [ ExtLine1 Type: Maone

QK | Cancel |

Hinh II-28: Bo tri cac diéu khién trén UserForm.

1

il
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6. Lua choq hinh thirc hién thi ’ké't qua tur do lya c‘hon cac th‘z‘anh p}}én diéu khiénq phu hop, vi
du nhu két qua tinh toan 1a s6 hodc hinh v€ thi can chon di¢u khién thich hop dé trinh bay.

-
UserFormi

Mmax = | 129 T.m

Frint Close

Hinh II-29: Trinh bay két qua bang diéu khién ho trg vin ban va hinh anh.
7. Viét ma lénh cho cac thanh phan diéu khién. M4 Iénh nay sé duoc luu trit trong phan code
cua UserForm.
11.1.1. Tao UserForm va cac thanh phan diéu khién trong VBA IDE.
Trong VBA IDE, UserForm dugc tao ra béng cach chon trinh don Insert = UserForm

Sau khi tao UserForm, ta c¢6 thé thém céac thanh ph?m diéu khién vao UserForm béng cach Iva
chon diéu khién can dung tir hop cong cu diéu khién (Control Toolbox) va thyc hién thao tac
kéol1thd vao vi tri thich hop UserForm. Kich thuéc cta diéu khién c6 thé thay doi mot cach dé
dang nho thao tac kéo chudt ¢ vung bién cua chung.

UgerForm1 '_'li'-“

Controls ]

kA abl
3
r[*% = [

P S I |
= 2 &

Diéu khién dwoc
lwa chon trén
Control Toolbox

Diéu khién dwoc tao bang cach kéo/tha vao UserForm

Thong thuong trong hop coéng cu mic dinh cia VBA IDE chi ¢6 cac thanh phan diéu khién
chuan ctua VB, cac diéu khién nay dép Gmg dugc hau hét cic nhu cau co ban vé thiét ké giao
dién. Tuy nhién nguoi dung c6 thé bo sung nhitng thanh phan diéu khién khac vao hop cong cu
trén bang cach sir dung Additional Controls c6 san trén hop cong cu (hién thi bang cach nhan
chudt phai vao hop cong cu). Vi mdi may tinh khac nhau thi ndi dung cac diéu khién co thé bo
sung la khac nhau bdi chung phuc thudce vao céac thu vién lap trinh dugce cai dit trén may tinh
do.

J
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additional Controls [%]

Available Caontrols:
Toolbox ]

-] YideoS aft Flexdmray Contral

Controlz  Extend Caontrols l E - VideoSoft FIE:-:Strlng Cantral
O AcFocusChl

N E & O dctiveiPlugin Object

@ O adbanrer Class

[ Adobe POF Reader

[ Appwizards. Subiwizard

[0[5

7

V& sudioMotes Class

&dditional Cankrals. . O Autodesk, DWF Compogite Thurmbnail Contre
O Autodesk 0iaF Yiewer Control

O Autodesk, ECompositeiewer Contral Show
Cusktormize Ikem E Autodesk EbMap Wiewer Control Al
< | >

-1 %ideaS aft Flexdray Cantral
Location  CWIMDOWSSepstem 32N SFLERS.0CR

Delete Ikem

[ Selected ltems Only

Hinh II-30: B6 sung thém diéu khién cho hdép cong cu (Toolbox) cua VBA IDE.
11.1.2. Cac thudc tinh ciia UserForm va cac thanh phan diéu khién.

Cac thugc tinh (Properties) la cac thong s6 quy dinh dac diém, tinh chét ciing nhu trang thai cta
UserForm hay cac diéu khién, vi du mau nén ciia mot diéu khién dugc quy dinh boi thude tinh
BackColor. Nhitng thudc tinh nay cé the duoc thay doi trong lac thiét ké UserForm hodc luc
chuong trinh dang chay. Tuy nhién mot s6 thudc tinh khong cho phép thay d6i ma chi cho phép
ngudi dung biét duoc gia tri ctia no (thugc tinh chi doc — Read Only). Trong qua trinh thiét ké
UserForm, khi ta dung chudt chon bit ¢t thanh phan nao trén UserForm (ke ca chinh
UserForm) thi cac thudc tinh cta no s& dugc hién thi trong tng trong ctra s6 Properties cua
VBA IDE.

Run Tools Add-Ins ‘Wwindow Help Twpe & question For help

a W% % e

Properties - CommandButtorf]

| Diéu khién va clra s6 hién thi
cac thudc tinh cua né

CommandBut! CommandButtc_~ |
Alphabetic Categorizedl

HelpContextID 0 ~
Left 258 M
Locked Falze
Mouselcon (Mone)
MousePoinker |0 - FriMousePc
picture [0
PickurePosition |7 - FmPickurePr
TabInde:x & [auto_open] <

TabStop True [SGetupFunctionIDs] <

Tan

Hinh II-31: Thanh phan diéu khién va vi tri hién thi cac thudc tinh caa né.

Mot s0 thudc tinh co ban cua UserForm va cac diéu khién:
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Thudc tinh Giai thich

Name Thé hién tén clia UserForm hay diéu khién. Day la thudc tinh rat quan trong, 1a yéu
t6 xac dinh diéu khiéq khi 1ap trinh. Thuéc tinh nay chi dwoc thay doéi luc thiét ké
giao dién (trong clia sO Properties ctia VBA IDE).

BackColor Gié tri kiéu Long thé hién mau nén ctia UserForm hay diéu khién.
Caption Gia tri kiéu String thé hién tiéu dé ctia UserForm hay diéu khién.
Enable Gia tri kiéu logic (Boolean) xac dinh trang thai lam viéc ctia diéu khién, gia tri bang

True tng voi trang thai hoat dong, gia tri bang False (rng v&i trang thai khéng hoat
dong (diéu khién coi nhw bi vd hiéu hoa va thwong duwoc hién thi mo di trén

UserForm).
Visible Gié tri kiéu logic (Boolean) xéc dinh trang thai hién thi cta diéu kt;ién, gia trixbéng
True &ng v&i sw hién thi dieu khién, gia tri bang False trng v&i sy an diéu khién.
Font Thé hién kiéu va c& chi hién thj trén UserForm hodc diéu khién.
Picture Thé hién hinh anh trén nén UserForm hodc diéu khién.

ControlTipText | Gia tri kiéu String thé hién chu thich v& diéu khién khi chuét di chuyén qua
(Tooltip) trong luc chuwong trinh hoat dong.

Mouselcon Thé hién biéu twong con trd chudt hién thj trén diéu khién.

MousePointer | Thé hién loai con trd chudt hién thj trén nut 1énh.

COT Y Ngoai ra, tng v8i moi loai diéu khién cd thé con co thém nhiéu thudc tinh khac

hoac khong cd mét s6 cac thudc tinh dugc liét ké & trén. Ngugi dung cd thé tim hiéu cac
. thudc tinh nay trong Object Browser hodc trong Help (chon diéu khién va bdm F1) ctia VBA
= IDE.

Viéc thay ddi thudc tinh ciia cac diéu khién c6 thé dugc thuc hién bang hai cach:

1. Céch 1: Thay ddi truc tlep trong qua trinh thiét ké: chon diéu khién va thay doi gia trl cua
cac thugce tinh trong ctra s0 Properties cia VBA IDE. Cach nay tryc quan va dé thyc hién
ddi vai da sb cac thude tinh cua hau hét cac didu khién. Vi du: dé thay ddi tiéu dé cho mot
UserForm dudi day, kich chudt chon UserForm sau d6 nhdp tén cua ti€u dé vao phﬁn
Caption cua cira s6 Properties.

Cua so chinh

Properties - UserForml

|UserFurm1 IserFarm

Alphabetic lCategDrized ]

IserFarml

[] &Hs000000F
B =Hs000001 28
[ - Frafnrderatyle
Zua so chinh

- Fri_yClemlForms
2000

True

Tahorma

B =Hs000001 28
193.5

Hinh II-32: Thay ddi gia tri thudc tinh trong khi thiét k& UserForm.
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2. Cach 2: Thay d6i trong luc chuong trinh dang chay: vé thuc chat, cac thudc tinh chinh 1a
dir liéu ctia cac thanh phan diéu khién (thuong goi chung cac didu khién nay 1a ddi tuong)
hay chinh 14 cac bién dugc dinh nghia riéng cho diéu khién d6 cho nén ta c6 thé s dung
phép gan thong thudng dé thay ddi gia tri cho mot sb thudc tinh. Cu phap thuc hién nhu
sau:

<Tén diéu khién>.<Tén_thudéc_tinh> = gia tri thuéc tinh
<Tén UserForm>.<Tén_ thudc_tinh> = gia tri thudc tinh

GOT Y Tén_diéu_khién hay Tén_UserForm & day chinh 13 gia tri thudc tinh Name cua
diéu khién da dugdc dat khi thiét k&. Khi viét ma 1énh trong mot UserForm thi ¢ thé thay
viéc dung tén cla UserForm d6 bang tir khod Me.

—

Vi dy, Gng v&i UserForm ¢6 té€n 1a UserForml nhu ¢ trén, c6 the thay doi tiéu dé cia nd bang
ma lénh nhu sau:

UserForml.Caption = “Cua so chinh”

11.1.3. Cac phuwong thitc ciia UserForm va cac thanh phéan diéu khién.

Céc phuong thirc ¢6 thé xem chiing 14 nhitng chwong trinh con dic biét, chiing chi lam viéc véi
céc dir liéu cta diéu khién va tuong tac 1én chinh diéu khién d6. Bé phuong thirc hoat dong,
can phai goi n6 (twong tu nhu goi chuwong trinh con) bang ma 1énh khi 1ap trinh. Ct phap goi
phuong thirc ctia mot diéu khién hay UserForm ciing twong tu nhu véi bién d6i tuong:

<Tén diéu khién>.<Tén phuong thic> < (thame_sé_cﬁa_phuong_thﬁ'c) >
<Tén_UserForm>.<Tén_ phuwong_ thic> <(tham sé cua phuwong_thuc) >

Vi du: mudn hién thi UserForml nhu & trén, goi phuong thitc Show ctia né véi ma 1énh nhu
sau:

UserForml.Show

Trong pham vi cta gido trinh, khong thé 1iét ké tit ca cac phuong thirc ciia cac diéu khién.
Trong phan sau s& trinh biy mot sé cac phuong thirc co ban ciia mot s loai diéu khién thong
dung. Pé biét chi tiét vé nhitg phuong thirc khac, co thé tra ctru trong Object Browser hodc
trong Help cia VBA IDE

11.1.4. Cac su kién trén giao dién.

Céc su kién trén UserForm hodc cac diéu khién duoc phat sinh khi ¢6 mot hoat dong nao do
xay ra — thudng duoc phat sinh tir phia ngudi dung (su kién ciing c6 thé dugc phat sinh mot
cach gian tiép tir qua trinh thyc hién mot phuong thic nao d6).Vi du, khi ngudi ding ré chudt
trén bé mit UserForm s& phat sinh su kién MouseMove, khi nguoi dung kich chudt trén
UserForm s€ phat sinh su kién Click.

Di cung véi sy kién con cé thi tuc sw kién: 1a chuong trinh duoc thi hanh khi sy kién xay ra.

Thu tuc su kién cho phép ngudi 14p trinh xir 1y céc tuong tdc ctia nguoi dung trén giao dién
bang céach viét cac ma I¢nh trong thu tuc su ki¢n.

Pé viét ma 1énh cho mot thu tuc sy kién trén mot UserForm, vao cira s6 ma 1énh cia UserForm
do (nhay dup chudt vao UserForm), chon di€u khién va loai su kién tuong trng. Sau d6 viét ma
1énh vao trong thu tuc su kién da dugc tao ra.
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Chon doi twong Chon sw kién
B0 d DOe |
HUserForm - |] Click -
. . #
Option Explicit DhlClick —k
Deactivate
Private Jub UserForm Click() Errar
' Viet ma lenh wvao day Initialize
End Sub HeyDowen
HeyPress
HeyLp N
L Layout =
== 1 hoLzeloym

Tha tuc sw kién gan véi déi twong dwoc phat sinh

Mot sO su kién co ban cua UserForm va cac diéu khién:

Click xay ra khi nguoi ding kich chuét trén UserForm hoéc trén diéu khién

DblClick xay ra khi ngwoi dung kich dup chuét trén UserForm hodc trén diéu khién
KeyPress xay ra khi ngwoi dung nhan mét phim

KeyUp xay ra khi nguwoi dung nha mét phim (sau khi da nhan xuéng)

KeyDown xay ra khi ngwoi dung nhan mét phim (nhwng chwa nha ra)

MouseMove xay ra khi ngwoi dung ré chudt ngang qua mét diéu khién hodc trén UserForm
MouseUp xay ra khi ngwoi dung nha phim chuét (sau khi da nhan chudt)

MouseDown xay ra khi nguwoi dung nhan phim chuét (nhwng chwa nha ra)

11.1.5. Vi du.

Tao mot UserForm va viét ma 1énh d¢ khi kich chudt vao UserForm s€ hién thi s6 lan kich
chudt trén ti€u de cua né dong thoi doi mau nén cia UserForm theo tinh huong: néu so6 lan kich
chuot 1a chan thi mau den, 1a 1¢ thi mau trang.

Céc thao tac nhu sau:
1. Thém UserForm vao trong dy 4n bang cach chon Insert = UserForm.

2. bat tén UserForm la “usfCuasol” trong thudc tinh Name cua ctra sO Properties; dat tiéu dé
xuét phat cia UserForm 13 “Cua so chinh” trong thudc tinh Caption cua cira sb Properties.
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Cua g0 chinh I | Properties - usfCuasol

|u5fl:uasul UserFarm

Zua so chinh

0 - FrCyclealForms
DrawBuffer 32000
Enabled True
Faont Tahoma
ForeCalar B =Hzo00000128
Height 194,25

Hinh II-33: Mot vi du vé dat tén cho Form.

3. Viét mi lénh cho sy kién Click cua UserForm (hién thi ctra s 1énh cua UserForm bf?mg
cach nhay dup chuot vao UserForm, chon UserForm va su kién Click).

Ma 1énh cho thu tuc su kién Click nhu sau:

Private Sub UserForm Click ()
Static numClick As Long
numClick = numClick + 1
If numClick Mod 2 = 0 Then
Me.BackColor = vbBlack
Else
Me.BackColor = vbWhite
End If
usfCuasol.Caption = "Number of Click: " & Str (numClick)
End Sub

GOT Y Trong doan ma trén, vbBlack la hdng s6 tudng (ing véi mau den, vbithite la
hang s6 tuang (rng vdi mau trdng. Hai hdng s6 nay dudc dinh nghia san trong VB.

—_—

11.2. Lam viéc v&i UserForm.

Céac nguyén tic 1am viéc voi UserForm nhu thiét lap va thay dbi thude tinh, goi cac phuong
thirc hay xir Iy cac sy kién di duoc trinh bay & phan trude. Dudi dy chi gisi thidu mot s6
phuong thirc khac ctia UserForm.

4 Hién thi UserForm: thuc hién phuong thitc Show

Tén UserForm.Show [vbModal/ vbModeless]

Néu dung vbiModal (hodc 1): hop thoai (UserForm) s& hién thi & dang Modal — tirc 1a ludn tiép
nhén tuong tac nguoi dung vo6i hop thoai, nguoi dung chi ¢6 thé chuyén hudng tuong tac sang
noi khéac khi dong hdp thoai. Pay 1a ki€u hién thi mac dinh ctia hop thoai.

Néu dung vbModeless (hodc 0): hop thoai van duoc hién thi nhung nguoi ding c6 thé chuyén
hudng tuong tac sang noi khac ma khong can dong hdp thoai.

4+ An UserForm: goi phuong thirc Hide

Tén UserForm.Hide
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£

4+ Quay lai trang thai trudc 1énh cudi cuing duoc thyc hién trén UserForm: thuc hién phuong

thirc UndoAction

Tén UserForm.UndoAction

+ Tré lai trang thai trude khi thyc hién Undo: thuc hién phuong thirc RedoAction

Tén UserForm.RedoAction

dung dén bang phucong thirc Hide cta nd.

Vidu

CHU Y Vdi chuong trinh st dung nhigu UserForm, dé tranh nham 1an trong khi st dung
chuang trinh, chi nén hién thi UserForm can dung con nhirng UserForm khac thi an di.
Trudc khi goi phuong thitc show cla UserForm can hién thi, phai &n UserForm khong

Tao mdt UserForm véi céac dieu khién nhu hinh dudi day:

r

Cua so chinh

Trinh tu thuc hién nhu sau:

1.

Thém mot UserForm vao du an.

Chon vao UserForm vira tao, chon bi€u tuong

ahl

trong hop cong cu diéu khién (Control

Toolbox). Sau do, ré tha chudt trén UserForm dé tao mot hop van ban (TextBox).

Tiép tuc chon UserForm trén, chon biéu tuong

J|

trong hop cong cu diéu khién, ré tha

chudt dé tao mot nit 1énh (Command Button), dat tén (thudc tinh Name) ctia nut 1€nh 1a
cmdUndo, dat ti€u dé (thudc tinh Caption) cua nit I¢nh 14 Undo.

Tuong tu nhu trén tao nat Iénh cmdRedo véi ti€u dé Redo.

Viét cac thu tuc su kién Click cho cac nut 1énh trén nhu sau:

Private Sub cmdRedo Click()
Me.RedoAction

End Sub

Private Sub cmdUndo Click()
Me.UndoAction

End Sub

Sau d6, chon UserForm va nhin phim F5 dé chay chuong trinh. Nhap mot dong vin ban vio
trong hop van ban. Kich chudt vao nat Undo, sau do6 1a nat Redo va theo ddi két qua.

o
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11.3. Cac diéu khién théong dung.

Theo mic dinh, trén Toolbox c6 sdn mot sd diéu khién thong dung trong thé Control, nhitng
diéu khién nay dap ung dugc hau hét nhu ciu thiét ké giao dién thong thuong trén UserForm.
Trong nhiing phan trudc da nhic nhidu dén viée sir dung cac diéu khién trén Toolbox nhung
chua c6 tinh hé thng vi vay phan nay sé trinh bay nhimng nodi dung co ban dé c6 thé sir dung
mot cach hiéu qua cac diéu khién nay.

2 6 5 1

Cortralz lqﬂendEn+nds] ‘
AR AablBBEEF & 2o u_g2 @M

3 7 4 8 9

Hinh II-34: Cac diéu khién cd ban theo mic dinh trong VBA IDE

-

o Nut lIénh (Command Button)

+ Command Button thuong duoc dung dé thuc hién mot quyét dinh nao d6 tir phia ngudi
dung (thong qua viéc kich chugt vao Command Button hodc nhan Enter).

4+ Command Button nén c6 thudc tinh caption (tiéu d&) va Picture (hinh anh) phan anh
diung tinh ndng ma né dam nhan. Sy kién hay dugc goi khi sir dung Command Button la
su kién Click hodc pblclick (kich dup chuot).

+ Dé thay d6i vi tri cia Command Button trong khi chay chuong trinh, st dung phuong
thirc Move

Tén Command Button.Move [Left ], [Top], [Width], [Height]

Trong do6 cac tham s6 thé hién vi tri gbc tréi trén (left, top) va kich thudc (Width, Height)
méi cua Command Button sau khi di chuyén.

+ Dé thiét 1ap trang thai nhan lénh (nhan tiéu diém — focus), st dung phuong thiic
SetFocus

Tén Command Button.SetFocus

Céc phuong thitc Move va SetFocus nhu trén khong chi 4p dung d6i voi Command Button, ma
con dugce ap dung véi da so cac diéu khién khac.

@ Hop van ban (TextBox) abl

TextBox dugc dung dé nhap dit liéu dang vin ban (text) va no dugc diéu khién bang cach thié}
1ap nhing thudc tinh hay sy kién hodc sir dung cac phuong thirc phu hop. Duéi day la mét so
thanh phan chinh dung dé diéu khién TextBox:

4 Céc thudc tinh dung dé thiét 1ap

cach thtrc hién thi cho TextBox

Thuéc tinh

Text Noi dung van ban chira trong diéu khién. Kiéu String
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TextAlign Céch thirc hién thi van ban trong diéu khién Tham kh&o Object Browser
MaxLength Qui dinh d6 dai ti da cda van ban trong diéu khién | Kiéu Long
(Néu dat MaxLength=0, d6 dai ctia van ban la tuy y)
MultiLine Hién thi nhiéu dong hay mét dong Kiéu Boolean
ScrollBars Hién thi thanh cudn ngang hay doc néu néi dung | Tham khdo Object Browser

van ban I&n hon kich thwéc cla diéu khién

+ Cac phuong thtrc hd tro viéc nhap vin ban vao TextBox

Copy Chép nodi dung dwoc danh dau trong didu khién vao bd nhé | Tham khéo

dém trong

. 2 s . e Y .2 N a ObjeCt
Cut Di chuyén néi dung dwgc danh dau trong diéu khien vao bd B
L an rowser
nhé dém 9
. hoac Help

Paste Chép nbéi dung ttr bé nhé dém vao dieu khién

4+ Cac sy kién: thuong dung dé xtr 1y khi c6 tic dong 1én TextBox, thudng st dung hai su
kién la: KeyPress va Change. Su kién, vé ban chat 1a mot chuong trinh con dang Sub va
dugc ty dong goi ra twong ng vai tac dong nao do6 1én TextBox, vi du nhu bam phim hay
thay ddi noi dung. Sy kién Change dugc goi khi ndi dung van ban trong TextBox bi thay
ddi. Con su kién KeyPress dugc goi khi ¢c6 mot phim dugc nhén khi con tro dang nam
trong diéu khién. Sy kién KeyPress c6 mot tham sd 12 Keyascii. Tham s nay co kiéu
Integer va chira md ASCII ctia phim duoc nhan (dé biét ma ASCII cua cac phim, tham
khao KeyCodeConstants trong Object Browser).

A

9 Nhan (Label)

Label thuong duogc stir dung dé hién thi mot van ban ngén gon trén UserForm hodc dung kém
véi mot didu khién nao dé trén UserForm véi muc dich 1a gidi thich y dinh st dung cho diéu
khién d6. No6i dung vin ban trong Label dugc thiét 1ap hodc thay dbi thong qua thudc tinh
Caption cua no. Tuong tic véi thudc tinh caption cua Label cling twong tu nhu ddi voi thudce
tinh Caption cua tat ca cac diéu khién khac va da duoc trinh bay & cac phan trude.

Cua so chinh |_|E|

Diéu khién Label giai

_,—> thich cho dir liéu trong
[ S0 nguyen duong n ]—

hop van ban & duwéi

| z0

Tinh t bul-»n i Lz "
- T e e n; Dieu khién Label hién

thi két qua dang van
ban ngan

A 4

[ Ket qua la: 210]

W

0 Hop danh diu (CheckBox)

CheckBox thudng duoc sir dung dé lya chon thong tin phu hop trong mét danh sach cac thong
tin lién quan dugc liét ké hodc dung dé bo sung ndi dung cho mdt dir li€u nao do.

J
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Pé thiét 1ap hay doc trang thai ciia CheckBox (duoc chon hay khong dugc chon), st dung
thudc tinh value. Thudc tinh ndy c6 kiéu Boolean, néu gi trji ctia nd 13 True thi c6 nghia 1a
CheckBox dugc chon, gia tri 1a False nghia la CheckBox khong dugc chon.

Vi du: tao giao di¢n nhap dir li€u va tinh téng cac sb tir 1 dén n voi tuy chon béng CheckBox
nhu sau:

4+ Néu khong chon CheckBox (khong danh dau) thi tinh tong ctia cac sd tir 1 dén n.
4+ Néu chon CheckBox (danh déu) thi chi tinh tong céc s6 chén trong khoang tir 1 dén n.
Thiét ké UserForm v&i cac thanh phan nhu hinh dudi day:

Label
Name: IblSo

TextBox
Name: txtSo

Cua so chinh

- S0 nguyen duong n

CheckBox
Name: chkChonsochan

Command Button
Name: cmdTinh

ml(et qua

Label
Name: IbKetqua

Ma 1énh cho thu tuc su kién C1ick cho nut Iénh cmdTinh nhu sau:

Private Sub cmdTinh Click()
Dim i As Long
Dim so As Long

so = CLng (txtSo.Text) ' chuyen doi du lieu tu txtSo vao bien so
Dim tong As Double
tong = 0

Dim buocnhay As Long ' buoc nhay cua bien chay
If chkChonsochan.Value Then ‘' xet lua chon chi tinh tong so chan
buocnhay = 2
Else
buocnhay =1
End If
For 1 = 0 To so Step buocnhay
tong = tong + 1i
Next
1blKetqua.Caption = "Ket qua: " & Str(tong) ' hien thi ket qua
End Sub

=

9 Nt tuy chon (OptionButton)

OptionButton thudng duoc ding dé yéu cau ngudi dung chon mdt trong cac thong tin duge liét
ké san. B¢ tao nhom cac OptionButton, ta c6 thé dat chung trong mot diéu khién khung

(Frame) hodc dat chung trén UserForm.
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Lua chon loai hink du an Hai OptionButton phuc vu
cho viéc Iwa chon loai hinh
dy an. Ngweoi dung chi cé
......................... 8 thé chon mét trong hai
diéu khién nay.

\ 4

" Du an nang cap

hap nhan Thoat ra

Dé thiét 1ap trang thai chon hay khong chon cho OptionButton, sir dung thudc tinh value,
thudc tinh nay c6 kiéu Boolean. Néu gia tri ciia né 1a True thi c6 nghia 1a OptionButton d6
duoc chon, con néu gia tri 1a False thi OptionButton d6 khong dugc chon. Vi du ma 1énh sau
tuong duong voi viéc nguoi dung chon OptionButton tén la optDAmoi

optDAmoi.Value=True

@ Hop danh sach (ListBox)

ListBox cho phép liét ké mot danh sach cac gia tri dé nguoi dung c6 thé quan sat va lya chon
mot hodc mdt vai gia tri trong danh séch nay.

MG&i gia tri trong ListBox ludn ¢6 chi s (Index) va ndi dung (Text).
4 Thudc tinh:

List Tra vé danh sach céac gia tri trong diéu khién Tham khao Object Browser
ListCount Tra vé s lwong céac gia tri trong danh sach Kiéu Long

Listindex Tra vé chi sb cla gia tri dwoc chon trong danh sach | Kiéu Variant

Text Tra vé noi dung cla gia tri dwgc chon Kiéu String

Selected(i) Kiém tra xem phan gia tri i c6 dwoc chon hay khong. | Kiéu Boolean

4+ Phuong thuec:

Additem Thém mét gia tri vao trong danh sach | Tham khao trong Object Browser
Removeltem Xod mét gié tri khéi danh séch hogc Help
Clear Xoa toan bd danh sach

Vi du: tao UserForm véi1 ListBox nhu hinh duéi:
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wac LSS I prmeo——ors

P T

ListBox: IstDsMc

Yéu cau: khi chwong trinh hoat

.......................... dong, trong ListBox sé cé mot

R S o danh sach cac mat cat dwoc
':hEII:I nhan Thoat ra théng ké ra.

Ma 1énh cho sy kién Initialize (su ki¢n nay duoc tu dong goi khi chuong trinh nap
UserForm vao bd nhé ciia may tinh) cia UserForm nhu sau:

Private Sub UserForm Initialize ()
lstDsMc.AddItem "Mat cat dau", O
lstDsMc.AddItem "Mat cat L/4", 1
lstDsMc.AddItem "Mat cat L/2", 2
lstDsMc.AddItem "Mat cat 3L/4", 3
lstDsMc.AddItem "Mat cat cuoi", 4

End Sub

GOTY Phuong thifc AddItem cd hai tham s6 déu & tham s6 tuy chon: tham s6 th(r nhat
la ndi dung clia phan tir, tham s6 th(r hai la vi tri chén phan ti trong danh sach.

—

Két qua chay chuong trinh nhu sau:

Lua chon cac mak cak tu danh sach

Mat cak L4
Mat cakt L2
Mat cak 304
Mat cak cuo

Chap nhan Thioat ra

Dé biét nguoi dung da lya chon phﬁn tr nao trong ListBox, viét ma 1énh cho sy kién click cua
ListBox nhu sau:

Private Sub 1lstDsMc Click()
‘Hién thi gid tri dugc chon 1én tiéu dé cua UserForm
Me.Caption = 1lstDsMc.Text

End Sub

Két qua khi ngudi ding chon mot gia tri trong ListBox:
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r- -1
Mat cat 3L/4 mm'

Lua chon cac mak cat tu danh sach

Mat cat dau
Mat cak L4

Mat cak Lﬁz

Mat cak cuoi

Zhap nhan ‘ Thoat ra |

O Hop danh sach t6 hgp (ComboBox)

Tuong ty nhu ListBox, nhung danh sach cac gia tri dugc thé hién theo kiéu hién ra day du khi
nguoi dung kich chudt vao. Ngoai ra diéu khién nay con cho phép ngudi dung nhép gia tri can
tim vao, diéu nay gitp cho viéc lya chon duoc nhanh hon khi nguoi ding biét tén gia tri can
chon trong danh sach va chiéu dai cta danh sach lai qua 16n.

ani luc IEF ani luc mmr

Zhon thanh phan noi luc can tinh

| Luc cak Fy j

Luc doc Fx
Luc cak Fz

Luc cak Fy

Momen won Mz
Maomen uon My
Maormen HOSM I"-'12 -

Cac thudc tinh va phuong thirc cia ComboBox tuong tu nhu ListBox.

=

0 Khung (Frame)
Frame cho phép nhom cac diéu khién trén UserForm lai theo chu dé, gitip cho viéc trinh bay
trén UserForm dugc 1o rang va giup cho nguoi dung dé st dung chuong trinh. Frame con dugc
dung dé tap hop cac OptionButton thanh mdt nhom.

Khi tao nhom diéu khién trong Frame, nén tao Frame trudc roi méi tao cac diéu khién thanh
phan trong nod (khi do cac dieu khién tao sau s€ dugc gan va trong Frame).
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Nhap vat lieu @
- Vat lieu be tong. CWatk leu thep —————— - -

/

Frame nhém cac
diéu khién phuc
vu viéc nhap dir
lie(u cho cac
nhém vat liéu
khac nhau.

@ Hinh anh (Image)

Image cho phép hién thi hinh anh trén mot vung ctia UserForm. St dung diéu khién nay giup

cho viéc minh hoa dit liéu can nhap trd nén rd rang va dé hinh dung.

Dé chén hinh anh vao trong dic¢u khién, st dung thudc tinh Picture cua no.

|Image1 Image

Alphabetic lCategDrized ]

[Mame) Imagel -
Autosize False
EackColor [ ] aHS000
Backskyle 1 - fmBacks

BorderColor |l 2Ha000 =
Borderstyle |1 - frBorde

ConkrolTipTe:
Enabled True
Height 183
Left 11.25

Mouselcon | (Mone)

MousePointet 0 - Frifee
(Bitrna Q
PictureAlignm 2 - FraPictor |7

12. Cac hop thoai thong dung.

12.1. H6p théng diép (Message Box — MsgBox).

MsgBox duoc sir dung dé nhic nhd, thong bao hodc canh bao nguoi ding. MsgBox co thé
dugc goi theo kiéu thu tuc (khong cé gia tri trd ve), hodc theo kiéu ham (gié tri trd vé la nlt

1énh dugc nguoi dung chon).
Cl phép goi MsgBox nhu sau:
+ Dang thu tuc:

MsgBox Prompt, [Buttons], [Title]

J
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+ Dang ham

MsgBox (Prompt, [Buttons], [Title])

(Gia tri tra vé& ctia ham c6 kiéu vbMsgBoxResult — tham khao trong Object Browser)

Prompt Kiéu String. Noi dung dong nhac trong MsgBox.

Buttons Kiéu VbMsgBoxStyle (tham khao trong Object Browser). Kiéu hién thj biéu twong va
nut Iénh trong MsgBox.

Title Kiéu String. Noi dung dong tiéu d& ctia MsgBox.

Vi du: MsgBox dugc goi voi ma 1énh sau:

MsgBox "Ban c6é mudn thodt khdéi chuong trinh khéng", vbCritical Or _
vbYesNo, "Thoat khoéi chuong trinh"

[ Thoat khsi chuang trinh
Title IQI Bl 6 i s B et G e
an co mudn thodt khdi chuong tink khdng q\

( ez Mo |]
— .

Prompt

Buttons

12.2. H6p nhap dir liéu (Input Box — InputBox).

InputBox duoc st dung nham yéu cdu nguoi dung nhap mot chudi (String) theo goi ¥ cua
dong nhac (Prompt) va tiéu dé (Title) trén do. InputBox dugc goi theo dang ham vai gia tri
trd vé 1a chudi dir 1iéu ma ngudi dung nhép.

Cu phép goi InputBox thong thuong nhu sau:

InputBox (Prompt, [Title], [Default], [XPos], [YPos])

Prompt Kiéu String. Noi dung dong nhéc.

Title Kiéu String. Noi dung tiéu dé.

Default Kiéu Variant. Gia tri mac dinh hién thj trong InputBox.

XPos, YPos | Kiéu Double. Toa dd goc trai trén cda InputBox khi hién thi ra man hinh.

Doan ma sau s€ minh hoa cach thuc goi InputBox:

Dim LngSodiemMax As Long

LngSodiemMax =

Val (InputBox ("Nhdp sb luong diém téi da (sb nguyén duong)", _
"s6 diém tbi da"™, "100000"))
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-
S50 diem ki da

Mhap 28 Iugng diém tai da (28 nguvén duang)

Cancel

Néu nguoi dung bam nat OK thi gia tri tra vé ctia ham InputBox 1a mot chudi co gia tri

“100000”, con néu bam nit Cancel thi gia tri trd vé 1a mot chudi r5ng.
12.3. Hop thoai dwa trén diéu khién Common Dialog.

Piéu khién Common Dialog cho phép hién thi cac hop thoai sau:

4+ Hop thoai Open, Save: phuc vu thao tdic m¢ va ghi tap tin mdt cach truc quan.

+ Hop thoai Color: phuc vu thao tac Iya chon mau.
4+ Hop thoai Font: phuc vu thao tac lya chon font chir.

4+ Hop thoai Print: phuc vu thao tac in an.

Pé dua diéu khién nay vao trong hdp cong cu diéu khién (Control Toolbox) chon menu Tools
= Additional Controls, sau do chon Microsoft Common Dialog Control.

Auailable Contraols:

O Microzaft Anirnation Contral 5.0 [SPE] -
O Microzaft Anirnation Contral, version 5.0 [SP:

Cancel

@M icrozoft Common Dialog Contral,

werzion B

Additional Controls (%]

O Microzaft Chart Contral 6.0 [SP4) [OLEDE

Icrosolt Communicalions Contral, wersion
O Microzaft Coalbar Contral, wersion 6.0
O Microzaft DataCombo Contral, wersion 5.0 [0

O Microzaft Datalrnd Cantral 5.0 [SPE] [OLEDE

Extend Contralz l 1
n BB 5
2l B B

A

O Microzaft D atalizt Contral, version 6.0 [OLEL
O Microzaft D ataRepeater Contral, werzion 6.0
O Microzaft Date and Time Picker Contral B0 [

Shion
. . =
Iil Microzoft DBECombo Contral, version 5.0 . ™ Selected ltems Only

Microzoft Common Dialog Contral, version 6.0 [SPE]
Location  CNwWIRNDOWS \aystem32NCOMDLGE2. 005

+ Cac thudc tinh cta diéu khién Common Dialog.

Thudc tinh

DialogTitle Tiéu dé cta hop thoai Kiéu String

FileName Tra vé duwong dan va tén cua file dwoc chon - Hop thoai Open, | Kiéu String
Save.

FileTitle Tra vé tén cla file dwoc chon (khéng chira dwdng dan) - Hop | Kiéu String
thoai Open, Save.

Filter M6 ta cac kiéu file sé dwoc hién thj trong hop thoai - Hop thoai | Kiéu String
Open, Save.
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Filterindex

DefaultExt

InitDir

CancelError

Color

Kiéu file mac dinh s& dwoc hién thi trong hop thoai - Hop thoai
Open, Save.

Phan m& rong mac dinh dugc gan trong hop thoai (khi nguoi
dung khéng chon ma nhap text vao trong phan tén file) - hép
thoai Open, Save.

Puwdng dan khéi tao trong hop thoai - Hop thoai Open, Save

Qui dinh c6 phat sinh 16i hay khéng khi ngwdi dung chon nat
Cancel trong hop thoai.

Tra vé mau duoc chon trong hdp thoai — Hop thoai Color

Kiéu Integer
Kiéu String
Kiéu String
Kiéu Boolean

Tham khao
Object Browser

ShowOpen
ShowSave
ShowColor
ShowFont

ShowPrinter

Hién thi hop thoai ghi file (Save)
Hién thi hop thoai chon mau (Color)

Hién thi hop thoai chon font chir (Font)

Hién thi hop thoai in 4n (Printer)

4 Cac phuong thire cua diéu khién Common Dialog.

Hién thi hop thoai mé file (Open) Tham khao trong Object
Browser hoac Help

Vi du: Xay dung UserForm goém céc diéu khién nhu hinh dudi:

Label
Name: IbPath

Grao dien chuong tninh

Name: cmDlg

Common Dialog | =

Command Button : CpenPath |- Select Calor +

T e Command Button

Name: cmdColor

Yéu cau:

4+ Ngudi dung bAm nut open Path dé ldy vé dudng din cia mot file sau d6 hién thi né trén
diéu khién 1bPath.

4+ Nguoi dung chon niit select Color dé d6i mau cua UserForm.

Ma 1énh tham khao nhu sau:

Ma3 1énh v61 thu tuc su kién Click cua cmdOpen

Private Sub cmdOpen Click()

Dim strPath As String
Dim strFilter As String
strFilter = "App(*.exe) |*.exe|Text (*.txt) |*.txt|All files

With cmDlg
.DialogTitle = "Chon file"
.InitDir = "C:\Program Files" ' duong dan mac dinh

o

' Xau luu tru duong dan cua file duoc chon
' Xau bieu dien cac kieu file hien thi

(*.*) I*.*"
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.Filter = strFilter

.ShowOpen
strPath = .Filename ' lay ve ten day du cua file duoc chon
End With
lbPath.Caption = strPath
End Sub

Ma 1énh v6i thu tuc su kién Click cua cmdColor

Private Sub cmdColor Click()
Dim lngColor As Long ' bien luu tru mau duoc chon
With cmDlg

.ShowColor

IngColor = .color ' lay ve mau nguoi dung chon trong hop thoai
End With
Me.BackColor = 1lngColor

End Sub

13. Lap trinh x ly tap tin.

Xt 1y tap tin 12 mot nhu cau khong thé thiéu khi xy dung phan mém tng dung, boi hau hét cac
loai thong tin trén may tinh déu duoc luu trir trong cac tép tin khac nhau. Trong cdc phan mém
ung dung dang dugc sir dung, dir liéu dau vao cua chung duoc cung cap dudi hai hinh thirc:

+ Nhap truc tiép tir ban phim boi nguoi sit dung: cach nay chi phu hop dbi véi luong sb
li¢u khong nhiéu.

+ Nhap tir t4p tin dir liéu, vi dy nhu dé dyng dugc ban do s6 (dé thiét ké duong 6t trén
may tinh) thi s6 liéu vé cac diém do toan dac kha nhiéu (c6 thé 1a vai nghin diém do) va
thuong dugc cung cap dudi dang cac tap tin van ban.

Viéc nhap dir liéu tur tap tin lam cho muc do tw dong hoa dugc néng cao hon, cho phép cac
phan mém ung dung c6 thé két ndi dugc v6i nhau thong qua hinh thice truyén dir lidu. Ngoai ra,
dé luu lai thong tin hay két qua sau mdi phién lam viéc voi phan mém Gng dung, thi viéc sir
dung tap tin 1am noi luu trit 1a phd bién nhat. Cac s liéu nhap vao ciing nhu cac két qua tinh
toan cua phén mém sé& duge luu lai vao mot hay nhiéu tap tin va chung s€ duogc goi lai trong
phién lam viéc tiép theo.

De c6 thé x@y dung chuong trinh c6 kha nang nhap/xuét dir liéu tir tip tin, thi ngudi lap trinh
can phai ndm duogc cc ndi dung sau:

4 Kiéu cua tap tin: 1a cach thirc t6 churc dir liéu trong tap tin d6. Hién nay c6 vo sé cac dinh
dang cho tap tin boi nguoi dung c6 thé ty do dinh nghia. Kiu dinh dang phé bién nhat
ding dé trao d6i dir lidu 13 tap tin van ban (thuong co phan md rong 1a TXT, CSV). Véi
dinh dang nay ta c6 thé xem ndi dung cua tap tin bang cac chwong trinh soan thao don
gian nhu Notepad.exe cia Windows.

4 Thao tac 1én tap tin: 12 nhitng thao tac nham bién d6i ndi dung hodc chinh tap tin d6 cho
phu hop véi muc dich cua nguoi dung. Nhitng thao tac nay duoc thyc hién theo mot trinh
tu nhat dinh véi cac chuong trinh con chuyén trach cho ting nhiém vu. Céc thao tac co
ban bao gom:
® Doc dir licu (Input) tir tap tin vao trong chuong trinh.
® Ghi dir li€u (Output) tur chwong trinh ra tap tin.

* Tim kiém dit liéu trong tap tin: doc dir 1iéu c6 chon loc.

= Tao mai tap tin: tao ra tap tin trén dia dé ghi dir li¢u 1€n no.
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= Xoa tap tin khi khong con dung dén né nira.

* Di chuyén vi tri (Move) cua tap tin tir noi ndy dén noi khac.

= Tao ban sao (Copy) cho tip tin: tao mot tap tin thir hai gidng hét tap tin gbc vé noi

dung nhung tén hodc vi tri luu trit cua tip tin ban sao phai khac so véi tép tin goc.

13.1. Cac hinh thure truy cap tap tin.

Truy cép tip tin bao gdm cac thao tac doc va ghi dit liéu. Cach thirc truy cip bao gom:

4 Truy cép kiéu tudn ty (Sequential): Qua trinh doc va ghi dir liéu v6i tap tin theo cac khoi
dir liéu lién tyc tur dau dén cudi tap tin. Cac khdi dit liéu lién tuc co thé 1a cac ky tu, cac

s0, mau tin, chudi, dong vin ban,..

.Cdc khoi nay dwgc phdn cach nhau trong tdp tin bang
ki tir dau phdy () hodc ki tw xuéng dong. Vi du, mudn doc dong dit liéu thir n trong mot
tap tin van ban c6 m dong (m>n), khéng thé ngay 1ap tic truy cap toi dong thir n ma phai
lan luot doc tir dong hién tai (la dong van ban ma con tro doc dir liéu dang ¢ d0) t61 dong

thir n. Kiéu truy cap tuan ty thuong ap dung vai cac tap tin vin ban (text file).

& - [B]x]
1 4 6 2240 09 .5 ~
b 4.9 2240 09 _7
3 60.6 2238 00 .8
[ 66 2239 007 | —0o
5o 08.1 2230 L
6 73.8 2930 00 _y
7 85 _2 2930 05 _ 6
8 on_8 2920 o5 _ )

0 on .8 2929 o5 7

10 T 2929 o5 7 .
11 06 29229 021 .1

12 118 292§ 08.7

13 69._9 2300 00 _7

14 67 .8 2300 00 _7

15 i1 2200 Qg o

[16 64 .2 2380 00.3 | ——
17 5o _7 2310 182 3
3 ¥

—> Con tro doc dir liéu dang & dong nay!

—>  Phai doc lan lwot tieng dong nay |

— Déng can doc dik ligu

Hinh II-35: Truy cap ki€u tudn tu khi doc tap tin vin ban.

+ Truy cap kiéu ngau nhién (Random): Qua trinh doc va ghi dir liéu vdi tap tin duge thuc
hién dya trén cac mau tin ¢6 kich thude xac dinh (don vi dé do luong mau tin 1a Byte).
Vige truy xuat dén mot mau tin 13 tuy ¥, khong can tuan theo trinh tu ma theo thir ty cta
mau tin d6 trong tap tin. Qua trinh truy cap ngau nhién thuong duoc ap dung cho cac tap

tin trong d6 dir liéu dugc t6 chirc theo cac khéi co cau tric (cic mau tin).

+ Truy cap kiéu nhi phan (Binary): Qua trinh doc va ghi dir liéu v6i tap tin dugc thue hién
theo cac khéi khong giong nhau vé kich thudc. Qua trinh truy cép nhi phan thuong ap
dung cho cic tap tin c6 cdu tric khong cb dinh va dit liéu c6 thé duoc xac dinh thong qua

cac byte dir liéu duoc doc vao.

Trong khudn kho gido trinh nay, tip tin vin ban va cic thao tac 1én né, dugc trinh bay chi tiét
boi tinh phd bién va hitu dung cia loai tap tin nay khi lam viéc véi cac phan mém ng dung

trong nganh xay dung cong trinh giao thong.

Dé viée thao tac véi cac tap tin duoc thuan loi, VB cung cip san hai phuong phép co ban:

+ Str dung céc ham c6 san dé thao tac truc tiép 1én tap tin (dung cdc ham 1/O).

o
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+ Sir dung mot s diéu khién dé thao tac gian tiép 1én tap tin (dung d6i tuong FSO).
13.2. Xtr ly di¥ liéu trong tap tin v&i cac ham /0.
Cac ham 1/O (Input/Output) dung dé truy xuat cac tap tin, trinh tw nhu sau:
1. M6 tap tin: 1a yéu ciu bat budc phai thuc hién trude khi doc hay ghi dit liéu vao tap tin.
2. Thuyc hién céc thao tac vai tap tin: doc hoac ghi dir 1iéu vao tap tin.
3. Pong tap tin: bat budc phai thuc hién khi két thuc cac thao tac voi tap tin.

Trong khudn khé gido trinh nay chi trinh bay cac thao tac theo kiéu tuln tu vé6i tap tin, cac kiéu
truy cap khac c6 thé tim trong cac tai liéu tham khao ghi ¢ cudi gido trinh nay hodc trong Help
Online cua VBA IDE.

13.2.1. M¢ tap tin.
Cu phap:

Open <dudng din> For [Kiéu thao tac] as <filenumber> [Len=Buffersize]

Trong do:

4 <dudng din>: 1a mot gia tri kiéu String dung dé xac dinh duong dan cta tap tin (vi tri
cua no trén dia).

4 <Kiéu thao téac>: cach thuc thao tac véi tap tin, tham s6 nay c6 thé nhan mdt trong
cac gia tri sau:

* Input: doc dir lidu tir tap tin, dé khong gay 16i thi tap tin nay phai c6 sin trén dia.
= output: ghi dit liéu vao tap tin v6i hai diém can luu ¥

¢ Néu tap tin 1a c6 san thi toan bd dir liéu bén trong n6 s€ bi xo6a sach trudc khi dir
liéu méi dugce ghi vao (ghi dé 1é€n nhiing dir li¢u da cd). Viéc nay s€ lam mat di
nhting dir liéu ban dau.

¢ Neéu tap tin chua ton tai, mot tap tin madi s€ dugce tao ra voi tén va vi tri cua tap tin
duoc xac dinh trong <duong dan>.

* Append: ghi dit liéu vao cudi tap tin da c6 (ghi thém, ndi vao nhitng dir liéu da co).

" <filenumber>: la mdt gia tri kiéu Integer dai dién cho tap tin do. Sau ndy, khi thao
tac voi tap tin nay, thi gia tri nay s& 1a dai dién. Piéu nay rat hiru ich khi 1am viéc dong
thoi v6i nhiéu tap tin dang mo, lac d6, dé ghi hay doc dit liéu vai tap tin ndo, ta chi
viéc dua vao gid tri cia <filenumber> tuong ung trong cac lénh doc/ghi dir liu.

" [Len = Buffersize]: chira sd ky tu trong ving dém khi sao chép dit lidu giira tap
tin va chuong trinh. Day 1a mdt gia tri tuy chon.
Vi du: Khi trén dia C khong c6 tap tin Filel.txt thi cau 1énh sau s& tao méi va mé san tap tin
nay deé ghi dir liéu:

Open “C:\filel.txt” For Output as 1

13.2.2. Poc dir li€u tir tap tin.

Sau khi tap tin da dugc md béng 1énh open véi kiéu 13 Tnput, nd di sin sang cho viéc doc dir
liéu bén trong no. Dit li¢u c6 theé doc theo nhiing cach thic sau:

Doc dit liéu theo ting dong
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Khai niém dong dir liéu trong tap tin khac so v6i khai niém dong chir trén trang gidy. Dong dit
liéu ¢6 thé chira rat nhiéu ky tu (c6 do dai hau nhu khong han ché) va mQt dong dugc coi la Kkét
thiic tai noi ¢6 chira ky hiéu xuéng dong (vbCrLf — bao gom hai ki tu c6 s hiéu 13 va 10). Cu
phép doc mot dong tur tap tin nhu sau:

Line Input #<filenumber>, <strVar>

Cau 1énh nay doc dit liéu tir dong hién tai ctia tap tin di dugc mé (c6 chi s6 1a <filenumber>)
va gan dir lidu doc duge cho bién strvar (bién ndy c6 kiu string). Cdu 1énh Line Input
# s& ty dong nhan dang dong dit liéu thong qua ki hiéu xudng dong (tuy nhién n6 khong dwa ki
hiéu Xuéng dong vao bién strvar). Sau Iénh Line Input #, vi tri con tré doc dir li¢u s€
dugc ty dong chuyén xudng dong tiép theo.

CHU Y Ngay khi md tap tin dé doc, con tro doc dif liéu sé dudc tu dong dét & dong dau
[ e 5 tién trong tap tin.

Vi du: Mot tap tin vin ban c6 duong dan “C:\filel.txt” véi ndi dung nhu sau:

o1 x]
File Edit Format Wiew Help
D1,2331.82,3000.08,256.49 -
D2,1617.81,2883.55,301.63
D3,1653.02,2874.26,302.08
D4,1688.23,2864.97 304.53
D5,1?23.44,2355.Ed,305.9? ~|

Ma 1énh sau s€ doc ndi dung cua 3 dong dir li¢u dau tién trong tap tin:

Dim strRel As String, strRe2 As String, strre3 As String
Open “C:\filel.txt” For Input As 1

Line Input #1, strRel

Line Input #1, strRe2

Line Input #1, strRe3

Debug.Print strRel, strRe2, strre3

Close 1

Két qua thyc hién cia doan ma 1€nh trén nhu sau:

Immediate

1,2331.82,3000.058,256.49 D2,1617.81,28353.55,301.a63 D3,1653.02,25874.26,303.058 =

4 4

CHU Y Khi két thic thao tac vdi tap tin thi can phai déng ching lai, néu khdng thong tin
f ! : trong do c6 thé méat hodc ngudi khac khéng truy cap vao tap tin dé dugc.
Poc mot danh sach cac chudi theo ki tw phan cach

Poc mot danh sach cac chudi theo ki tu phan cach 1a dau phay (,) hodc ky hiéu xubng dong
(vbCrLf) véi cu phap sau:

Input # <filenumber>, <danh sach cac bién>

o
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Cau 1énh nay doc khéi dir liéu tir vi tri hién tai ctia con tré doc dit liéu trong tip tin c6 chi sb
<filenumber>. Dit liéu doc duoc s& dugc gan vao cho <danh sach cac bién> (mdi bién
trong danh sach nay déu c6 kiéu dir liéu 13 string). S6 khéi dit liu dugc doc s& phu thude vao
s6 bién co trong <danh sé&ch cac bién>. Khéi dit lidu duoc nhan dang dira vao du phay (, )
hodc ky hiéu xudng dong (vbCrLf). Sau 1énh Input #n, vitri con tro doc dir liéu s dugce ty
dong chuyén sang khéi dir liéu tiép theo.

v CHU Y Poc dif liéu béng Iénh Tnput #n thudng dugc dung véi tap tin ma dit liéu cla nd
[ e 5 dudc tao ra bdi lénh Write #n.

Vi du: Vi tap tin van ban “C:\filel.txt” nhu trén, v4i cac ma 1énh sau:

Dim strRel As String, strRe2 As String, strRe3 As String
Open “C:\filel.txt” For Input As 1

Input #1, strRel, strRe2, strRe3

Debug.Print strRel, strRe2, strRe3

Close 1

Ta nhan duoc két qua nhu hinh dudi:

Immediate

D1 £331.82 3000.05 =

Néu 1énh doc dir liéu duoc goi khi vi tri con tro doc dir liéu ¢ cudi tap tin thi s& Xéy ra 16i. Dé
tranh 16i nay can phai kiém tra vi tri ctia con tré doc dir liéu, xem n6 c6 & cudi tap tin hay
khong. Him EOF (Filenumber) (c6 kiéu Boolean) dlmc dung cho muc dich nay, no se tra vé
gia tri True néu vi tri con tré doc dit liéu dangd cudi tap tin, va nguoc lai s& tra vé gia tri
False.

Vi du sau s€ doc toan bo dir li€u trong tap tin C:\Filel.txt:

Dim strRe As String
Open "C:\filel.txt™ For Input As #1
Do While Not EOF (1)
Input #1, strRe
Debug.Print strRe
Loop
Close #1

13.2.3. Ghi dit liéu vio tap tin.

Thao tac ghi dir 1iéu vao tép tin dugc thuc hién sau khi tap tin dd mo dé ghi véi hai kiéu ghi dir
lidu 12 ghi d¢ 1én dit liéu ban dau (vi thong sd output) hay ghi ndi vao sau cac dir liéu ban
dau (voi thong sb Append). V61 Output: toan bd ndi dung ban dau cua tap tin s€ bi x6a va con
tro ghi dir li€u s€ dugc dat & vi tri dau tién. Néu tap tin chua c6 thi n6 s€ dugc tu dong tao ra
theo tén va vi tri ciia dudng dan trong 1énh open. Vi Append: viée ghi duge thuc hién nbi tiép
vao tap tin hién tai, vi tri bat diu ghi mic dinh 1a cudi tap tin.

Ghi dit liéu véi 1énh Print #n

Cu phap nhu sau:

Print # <filenumber>, [outputlist]
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Trong do:
4 filenumber: chi sd cua tap tin.

4 outputlist: danh sich cac gia tri can ghi, cic gid tri trong danh sach nay dugc phan
tach nhau boi diu ( ; ) Néu outputlist ket thac bang dau (5) con tro ghi dir liéu s&
chuyén sang vi tri ké tlep Ngugce lai, néu cudi danh sach dé trong thi con tro ghi dir liéu
s& chuyén sang dong ké tiép. Céac thanh phan di liéu trong outputlist s¢ duoc ghi lién
tuc vao tap tin, ngudi dung cé the thém cac khoang tréng bang 1énh spc (n) hodc cac dau
tab bang 1énh Tab (n) (voi n 12 s6 ky tu can thém vao).

Vi du: chuong trinh sau s€ ghi dir li¢u vao tép tin “C:\filel.txt” béng lénh Print #

Sub FilePrint ()
Open "C:\filel.txt" For Output As 1
Dim Ax As Double, Ay As Double
Dim Bx As Double, By As Double
Ax = 100: Ay = 100
Bx = 200: By = 200

Print #1, "Diem A: "; Ax;
Print #1, Ay
Print #1, "Diem B: "; Bx;
Print #1, By
Close 1

End Sub

Két qua nhu sau:

=
. hiled.txt - Hotepad
File Edit Faormat “iew Help

Diem A: 100 100
Diem B: 200 200

Ghi dit liéu voi 1énh Write #
Cu phap nhu sau:

Write #filenumber, [outputlist]

Trong do:
4 filenumber: chi sb cua tap tin.

4 outputlist: danh sach cac gia tri cAn ghi, cac gid tri trong danh sich dugc phéan tach
nhau boi ddu ( , ). Néu outputlist két thiic bang ddu ( ; ) con tro ghi dit liéu s&
chuyén sang vi tri ké tiép. Nguoc lai, néu cudi danh sach dé trong thi con tro ghi dir lidu
s& chuyén sang dong ké tiép. Cac thanh phan dir lidu trong outputlist s& dugc ghi lién
tuc vao tap tin va dau phay ( , ) s& duoc ty dong thém vao giita hai gia trj trong tp tin.

Vi du: chuong trinh con sau s€ ghi dit li¢u vao tap tin “C:\file2.txt™:

Sub FileWrite ()
Open "C:\file2.txt" For Output As 1
Dim Ax As Double, Ay As Double
Dim Bx As Double, By As Double
Ax = 100: Ay = 100
Bx = 200: By = 200

J
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Write #1, "Diem A: ", Ax;
Write #1, Ay
Write #1, "Diem B: ", Bx;
Write #1, By
Close 1

End Sub

Két qua nhu sau:

=
. hileZ.txt - Hotepad
File Edit Format “iew Help

FDiem A: " 100,100
"Diem B: ",200,200

13.2.4. Dong tap tin.

Sau khi thao tac doc/ghi dit liéu 1én tap tin ta can phai dong chung lai bang 1énh close theo ct
phap sau:

Close <filenumber>

v CHU Y Trong tat ca cac vi du doc va ghi dif liéu trén déu cé Iénh déng tap tin sau khi két
® thlc cac thao tac doc/ghi.

13.3. Xtr ly di¥ liéu trong tap tin theo mé hinh FSO (File System Object).

Cac thao tac voi tap tin & phﬁn trén chi bao gém hai loai co ban nhét 1a doc dit lidu tur tap tin va
ghi thong tin 1én tap tin, con nhiing thao tac khéc, thuong xuyén dugc su dung, nhu: lya chon
tap tin, sao chép, di chuyen X0a..., tuy co thé thuc hién dugc tir nhitng 1énh doc/ghi co ban
trén nhung kha ric rdi. Vi vay, dé tao thuén 1gi cho nguoi dung, VB da cung cap nhitng chuc
nang nay thong qua m6 hinh FSO. Pay la mot tap hop cac 16p dbi twong, ma nhiém vu cua
chung 1a cung cip cho ngudi ding hau hét cac cong cu thao tac voi tap tin.

Cac 16p d6i tugng theo mé hinh FSO 1a mot dang bo sung cho VBA va duoc cung cap dudi
dang thu vién 1ap trinh vé6i tén goi “Microsoft Scripting Runtime”. Dé sir dung thu vién nay
trong VBA IDE can thyc hién thao tic sau: trong VBAIDE chon trinh don Tools =
References = Danh dau chon Microsoft Scripting Runtime = Chon OK
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References - Project1

Available References:

| Vizual Basic For Applications
| Yisual Basic runtime objects and procedures
| Visual Basic objects and procedures
WEOLE Stdsrnadise

4 Microsoft Scripting Runtime
1 ElpEr Component LU Type Liorary
IAS RADIUS Protocol 1.0 Type Library
8021¥Config 1.0 Type Library
AAC Decoder 1.0 Type Library
AAC Encoder 1.0 Type Library
AcDimDynProp 1.0 Type Library
AcFocusCtrl 1.0 Type Library
AcHelp 1.0 Type Library

ArnContraoller 1.0 Tune |ibrary

][

ik

v

L k4
Microsoft Scripting Runtime
Location:  C:\WINDOWS\system32\scrrun, dil
Language: Standard

Ok

Cancel

Browse...

+

Priarity

+

Help

Hinh II-36: St dung thu vién 1ap trinh Microsoft Scripting Runtime.

/ ! 5 CHU Y Khi thao tac vdi tap tin, md hinh FSO chi ho trg cach thirc truy cap tuan tu.

—

—

Tén I6p

FileSystemObiject

Drive
Folder
File

TextStream

4+ Cac 10p (class) chinh trong mo6 hinh FSO:

Mo ta

DPéi twong quan ly trong mé hinh FSO
Péi twong 6 dia

DPéi twong thw muc

i twong tap tin

thao tac voi dir liéu trong tap tin

Péi twong luéng dir liéu (dang text) phuc vu viéc

Tham khdo  trong
Object Browser hoac
Help.

4 Cac phuong

thirc chinh cua 16

Tén phuong thirc

CopyFile

DeleteFile
MoverFile
FileExists
CreateTextFil
GetFile
OpenTextFile

Sao chép tap tin

Xoa tap tin

Di chuyén tap tin

Kiém tra sw lam viéc cta tap tin
e Tao tap tin méi (dang text)

Nhan vé mot tap tin da co

M& mot tap tin dang text dé& lam viéc

FileSystemObject phuc vu cho thao tac tap tin

Tham khao Object Browser
Tham khao Object Browser

Tra vé gia tri Boolean

Tra vé déi twong kiéu TextStream

Tra vé dbi twong kiéu File

Tra vé dbi twong kiéu TextStream

o
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+ Céc phuong thire cua 16p TextStream

Tén phuong | M6 ta Ghi chu
thire
Read Doc mot xau div liéu trong tap tin Tra vé div liéu kiéu String
ReadLine Boc mét dong dir liéu trong tap tin Tra vé d liéu kiéu String
ReadAll Poc toan bo dir liéu trong tap tin Tra vé div lieu kiéu String
Skip Bb qua mdt xau di¥ liéu trong tap tin Tra vé dbi twong kiéu TextStream
SkipLine Boé qua mét dong di¥ liéu trong tap tin
Write Ghi mét xau di liéu vao trong tap tin
WriteLine Ghi mét xau dir lieu thanh mét dong

trong tap tin
WriteBlankLines Chén moét dong tréng vao trong tap tin
Close Doéng ludng dir ligu.

Trinh ty lam viéc voi dit liéu caa tap tin theo mo6 hinh FSO

1. Tao dbi tuong <Fso> thude 16p FileSystemObject nham quan ly tap tin, thu muc hodc 6
dia theo cu phap sau:

Dim FSO As New FileSystemObject

Hoac:

Set FSO = CreateObject ("Scripting.FileSystemObject")
Trong d6: <Fso> 1 tén cua dbi trong (chinh 1a tén bién), ma dua vao no ta sé& thao tac véi tap
tin.

2. Tao dbi tuong <TxtStr> thudc lop TextStream nham phuc vu cho vi¢c thao tac véi div
liéu trong tap tin theo cu phap sau:

Dim TxtStr As New TextStream

3. Thao tac véi dir liéu voi dbi tuong Txtstr.
4. Poéng ludng dir liéu dé két thiic thao tac theo ct phap sau

TxtStr.Close

Dim FSO As New FileSystemObject
[ =) Va:

Dim FSO As FileSystemObject

Set FSO = New FileSystemObject

" CHU Y Hai cach khai bao bién ddi tugng sau 1a tuong ducng nhau:
‘ @ 5

13.3.1. Tao tap tin méi

St dung phuong thitc CreateTextFile dé tao tip tin mdi va md sin nd cho cac thao tac
doc/ghi. Cu phap nhu sau:
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Set TxtStr=FSO.CreateTextFile (FileName, [Overwrite], [Unicode])

Trong do:

4 FileName: tén cla tap tin can tao, kiéu String, phai bao gdm day du duong din dé xac
dinh vi tri cua tap tin, n€u chi c6 t€n tap tin thi tap tin ndy s€ dugc tao vao thu muc mac
dinh.

4 [Overwrite]: lua chon co ghi dé hay khong trong trudng hop tap tin da co. Tham s nay
1a tuy chon va c6 kiéu 1a Boolean, gid tri mdc dinh 1a True (cho phép ghi d¢). Néu dat
tham s6 nay 1a False va tap tin da c6 thi s€ phat sinh 101 va lam dung chuong trinh.

4 [Unicode]: lya chon co sir dung bang mi Unicode trong tap tin hay khong. Tham s6
nay la tuy chon va co ki€u 1a Boolean, gia tri mac dinh la False.

Vi du sau s€ tao ra tap tin Test.txt trong 6 dia C, néu tap tin nay da co, n6 s€ bi ghi dé Ién, nghia
la cac thong tin cii s€ bi x0a hét:

Dim FSO As New FileSystemObject
Dim TxtStr As TextStream
Set TxtStr=FSO.CreateTextFile (“C:\Test.txt”, True, True)

13.3.2. Mé tap tin di c6 dé thao tac

Khi mudn 1am viéc v6i mot tap tin dd c6 (doc/ghi), st dung ct phap sau:

Set TxtStrObj=FSO.OpenTextFile (FileName, [IOMode], [Create], [Format])

Trong do:
4 FileName: Tén va vi tri cia tap tin (kiéu string).

4 [I0Mode]: Kiéu thao tac véi tap tin. Tham sd nay 13 tuy chon, c6 thé nhan mét trong 3
gia tri sau:

¢ ForAppending (hodc 8): thém dir liéu vao cudi tap tin di co.
¢ ForReading (hodc 1): doc dit liéu tir tap tin. DAy 1a gia tri mac dinh cta tham sd.
¢ ForWriting (hodc 2): ghi dit liéu vao tép tin.

4 [Create]: Tuy chon co tao tap tin hay khong trong trudng hop tép tin chua ton tai. N6
c6 kiéu la Boolean, gia tri mac dinh 1a False.

4 [Format]: tham s tuy chon, chi cach md tip tin theo dinh dang. Tham sb nay co thé
nhén mot trong 3 gia tri sau:

¢ TristateUseDefault (hodc -2): m¢ tap tin theo dinh dang chuin cta hé théng.
¢ TristateTrue (hodc-1): m¢ tap tin véi dinh dang Unicode.

¢ TristateFalse (hodc 0): mé tap tin voi dinh dang theo chuan ASCIL Pay 1a gia
tri mac dinh cua tham sd.
Trong qua trinh doc dit liéu tir tap tin, phai ludn chéc chin ring vi tri con trd doc dit liéu khong
& cudi tap tin boi diéu nay s& lam phat sinh 15i. Pé kiém tra xem vi tri con tro doc dit liéu d3 &
cudi tap tin chua, dung thudc tinh AtEndofStream clia 16p TextStream. Thudc tinh ndy tra vé
gia tri True néu & cudi, tra vé false néu chua.
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Vi du: doan chuong trinh sau s& doc ndi dung cua tap tin “C:\filel.txt” va in ra cira sb
Immediate.

Sub FSOReadFile ()
Dim FSO As New FileSystemObject
Dim TxtStr As TextStream
Dim StrTemp As String
If FSO.FileExists ("C:\filel.txt") Then
Set TxtStr = FSO.OpenTextFile ("C:\filel.txt", ForReading)
Do While Not (TxtStr.AtEndOfStream)
StrTemp = TxtStr.ReadLine
Debug.Print StrTemp
Loop
TxtStr.Close
Else
MsgBox "Tap tin khéng co hoac Duong dan sai",vbCritical, "Thong
bao"
End If
End Sub

Két qua thyce thi doan chuong trinh trén nhu sau:

=
M file Lixt - Notepad (=3
File Edit Format WView Byl

Immediate

Diem AL: 100
Diem B: 200

piem A: 100 100
Diem B: 200 200

Tap tin Két qua

Nhimng thao tac khac nhu Copy, Move, Delete hay lam viéc v6i thu muc khong duge dé cép
trong gido trinh nay, tuy nhién nguoi doc c6 thé tim hiéu trong cac tai li¢u tham khao néu ¢
cuoi gido trinh nay hodc trong Help Online ciia VBA IDE.

14. G& roi va bay 16i trong VBAIDE

Trong qua trinh xay dyng mot dy an phan mém, viéc gip cac 16i 1a khong thé tranh khoi. Vi
viy, viée tim va xir Iy 15i 13 diéu tat yéu. Trinh tu ciia cong viée nay nhu sau:

1. Tim va phan loai 13i.

2. Tim kiém vi tri ma 1énh phat sinh 13i.

3. Sualdi.

4. Ngin chin 15i c6 thé xay ra trong twong lai (bay 16i).
14.1. Phan loai 16i trong lap trinh

Céc 151 c6 thé dugc phén loai nhu sau:

4 Lbi ct phap (Syntax Error): 1a cac 18i phét sinh do viét ma Iénh sai quy tic. Vi du: dit tén
bién trung tir khoa, viét sai tir kho4,... Tuy nhién trong VBA IDE, cac 16i ct phap duoc
han ché rit nhiéu nho céc tinh nang phat sinh ma 1énh ty dong, goi ¥y ma 1€nh hodc tu
dong kiém tra ca phap ctia ma 1énh. Mot chuong trinh chi chay khi khong con 15i ct
phap.

4+ Lbi khi chay chuong trinh (Runtime Error): 1a cac 15i phat sinh trong khi chuong trinh
dang chay. Day la mot loai 161 ma nguyén nhan gay 10i rat da dang cho nén viéc phat hién
va sua chira 101 loai nay kha kho khan. Vi du nhu 161 do tran b nhd, céc tai nguyén ma
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chuong trinh can str dung khong co trong hé thong,... Cac 13i thuc thi thuong dan t6i su
cham dut hoat dong cua chuong trinh, tham chi cta toan bg h¢ thong.

+ Loi do giai thuat: 1a cac 18i xdy ra do thuat toan hodc do viéc cai dit va sir dung cac thuat
toan chua ding. Cac 18i giai thuat thuong dan toi két qua xir 1y ciia chwong trinh bi sai,
trong nhiéu trudng hop cac 15i giai thuat ciing ¢ thé 1a nguyén nhan lam phat sinh cac 15
thuc thi. VBA IDE khéng thé phét hién duoc cac 1i loai ndy ma phai do ngudi 1ap trinh
hodc ngudi str dung chuong trinh méi tim ra duoc. Vi vay, day la loai 16i kho phat hién
va khic phuc nhét.

14.2. G& roi trong lap trinh

Céc 15i ct phap c6 thé duoc khic phuc kha dé dang do ngudi 1ap trinh duoc thong bao cua trinh
bién dich ngay trong qua trinh viét ma 1énh (tham khao thém muc “Cdc tro giip vé cii phdp
trong qud trinh viét md lénh” trang 23 va “Tinh ndng goi nhé va tw hoan thién md 1énh” trang
24). Ngoai ra, ciing c6 mot s6 16i vé ca phap ma VBA IDE khong thé phat hién ngay luc viét
ma lénh duogc, voi nhitng truong hop nay, thong thuong ngay trudc khi chuong trinh dugc thuc
thi, VBA IDE s& bao 16i v6i nguoi dung.

Do cac 16i cu phap rat dé dang duoc phat hién nén phan nay sé tap trung vao cac tinh ning
dung dé phat hién 101 thyc thi va 161 giai thuat.
14.2.1. Phat hién 16i lic thuc thi

D6i véi cac 16i phat sinh lic thyc thi chwong trinh, VBA IDE sé ty dong dimg chuong trinh va
hién thi thong bao 161, sau d6 cho phép ngudi dung lua chon két thuc chuong trinh hodc ti€p tuc
g0 101 chuong trinh.

Pé hiéu rd hon tinh nang nay, nhap doan ma I¢nh sau vao mé-dun chuan cia VBA IDE

Sub VDLoiThucThi ()
Dim i As Integer
i = InputBox ("Nhap so nguyen: ", "VD loi thuc thi")
MsgBox i

End Sub

Poan ma 1énh trén s& hién thi hop thoai InputBox dé ngudi ding nhap mot sd nguyén, sau dé
hién thi két qua vira dugc nhédp vao thong qua ham MsgBox.

Thuec thi chuong trinh con nay, sau d6 trong hdp thoai vira hién thi, nhap vao mot chudi ky tu 1a
$6 nguyén, vi du 1a 123, sau do nhan OK = mét hop thoai khéc s€ hién thi két qua vira nhap.
Tiép tuc thuc thi chuwong trinh mot 1an nita, lan ndy nhap mot chudi ky tu khong phai 1a s6
nguyén, vi du 1a “ABC”, sau d6 chon OK. VBA IDE sé& hién thi thong bao 161 nhu sau:

rIlﬂit:ri:nlin.'nfl‘. Visual Basic l_l r

Run-time error ‘13"

Type mismatch
A

M6 ta 16i

Hinh II-37: Thong bao 16i phat sinh lic thue thi chuong trinh.

J
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Trong cua s6 thong bao 151 co hief:n thi M€1~16i va M6 ta 16i dé nguoi dung co thé tra ctru, khic
phuc 16i. Trong vi du nay, do6 1a 161 s6 13, 161 “Type missmatch — Khong phu hop kicu dir licu”™.
Neéu nguoi dung chon nuat 1énh End = chuong trinh s€ két thuc thyec thi.

Néu nguoi dung chon nut 1énh Debug, chuong trinh s€ dung lai ngay tai dong 1énh da lam phat
sinh 101 trén. VBA IDE s¢€ hién thi ctra s6 ma I¢nh va danh dau dong I¢nh noi phat sinh ra 16i
thuc thi.

|{Genera|} ﬂ |v[-LoiThucThi

Option Explicit

Sul VWDLoiThucoThi ()
Dim 1 A=z Integer

g i = InputBox("Nhap =o nguyen: ", "VvD loi thuc thi")
MegBox i

End Sub

Dong lénh lam
phat sinh 16i

Hinh II-38: VBA IDE danh diu dong I&énh lam phat sinh 16i thuc thi.

Nho ¢6 diéu nay ma nguoi 1ap trinh co thé 16 dwoc nguyén nhan phat sinh 15i va noi lam phat
sinh 161 thue thi, dé€ tir d6 c6 dugc hudng khac phuc hop 1y.

14.2.2. Cac phuwong phap thuc thi ma 1énh

Trong céc trinh bién dich hién dai néi chung va VBAIDE néi riéng, ngudi dung dugc hd tro rat
nhiéu thong qua céc tinh ning g& rdi nhu bién dich theo timg budc, theo cac diém dung, hién
thi cac két qua trung gian. Tuy thudc vao muc dich ma ngudi 1ap trinh ¢ thé sir dung mot
phuong phap phi hop hodc c6 thé st dung phdi hop giita cac phuong phap. Cac phuong phap
thuc thi ma 1énh c6 thé dugc truy cap thong qua trinh don Debug ctia VBAIDE:

Chay tung budc (Step Into)

Nut 1énh: . Phim tét: F8.

Chuong trinh dugc dich theo timg dong 1énh. Moi khi nguoi 1ép trinh nhan F8 thi chuong trinh
s€ thuc thi mgt dong 1énh, ctr nhu thé cho dén khi két thuc chuong trinh.

Néu tai mot dong 1énh c6 101 goi dén chuong trinh con khéc thi khi tiép tuc thuc hién véi Step
Into, con tro bién dich s€ dugc nhay dén dong dau tién cta chuong trinh con dugc goi.

Chay tirng budc voi khdi 1énh (Step Over)

Nut 1énh: L= | Phim tt: SHIFT+FS.

Phuong phap nay tuong ty nhu chay ting budc (Step Into) nhung viéc thuc thi mot chuong
trinh con dugc coi nhu thuc thi mot dong 1é€nh. Vi vay néu trong chuong trinh hién tai c6 mot
161 goi chuong trinh con thi chuong trinh con s€ dugc thyc thi nhu mdt 1énh va do dé con tro
bién dich sau d6 s& nhay t6i dong 1énh tiép theo cua chuong trinh con hién tai.

Chay ra ngoai chwong trinh con (Step Out)

Nut 1énh: L=l Phim tit: CTRL+SHIFT+FS.

J
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Néu con tro bién dich dang & trong mot chuong trinh con, thi 1énh bién dich Step Out s& dich
toan bd cac 1énh con lai trong chuong trinh con d6 va dua con trd 1€nh tdi vi tri tiép sau vi tri o
101 goi chuong trinh con.

Chay tdi vi tri con tré chu¢t (Run to Cursor)

=

Nt [énh: Phim tat: CTRL+FS.

Chay tr vi tri con tro bién dich hién tai t6i vi tri ¢6 con tré soan thdo. Phuong phép nay thuong
duogc dung khi nguoi 1ap trinh mudn thyc thi qua toan b nhiing khoi 1€nh 1dp dén dong I¢énh
ma minh can quan tam.

Tao diém dirng (Break point) khi chay chwong trinh

Nt Iénh: L1, Phim tht: F9.

V6i phuong phap nay, khi nguoi lap trinh thue thi chuong trinh, trinh bién dich s€ dung lai tai
cac vi tri dong 1€nh tuong tng da dugc danh dau truge. DE tao diém dung cho mdt dong 1€nh,
dua con tro soan thao chon dong 1énh tuong tng va nhan phim F9.

Bookl.xlsm - ModuleZ (Code)

|{Genera|} v | | FileFSO1

Diirm £ _i= File

[::> | If fso.FileExists("C:yfilel.txt"] Then I:} Vi tri con tréo bién
SeL T = foo.GetPile|"C:4Tfilel.txtr] d|ch h|en ta|

Dim _tatyr b= TertStream

E Set tstr = f.0pendsTextStream(ForReading)

im strwWar As String

strvar = tstr.ReadlLine

M=zgBox strWVar

Lstr.Close 4

'f.Delete False Diem dl‘yng (Break point)

Néu mudn xo04 diém dung cho mdt dong 1énh, dua con tro soan thao dén dong 1énh do c6 diém
dung va nhan phim F9. Néu mudn xoad hét tat ca cac diém dung da tao, nhan phim tat
CTRL+SHIFT+F9.

14.2.3. Cira so tro giup g& roi

Ngoai viéc g& rdi str dung cac phwong phép thyc thi chwong trinh, VBAIDE con hd tro ngudi
lap trinh cac cong cu dung dé thir nghiém cac dong 1énh va kiém soat cac bién trong chuong
trinh. Pay 1a cong cu rat hiru ich gitp ngudi 1ap trinh ¢ thé theo ddi va tir d6 phat hién ra 15i
trong chuong trinh, nhét 1a cac 18i phat sinh do giai thuat.

Ctra s6 trung gian (Immediate Window).

Pé hién thi cira s6 trung gian, trong VBAIDE chon trinh don View = Immediate window,
hodc str dung phim tat CTRL+G:

Immediate

Hinh II-39: Cira sé trung gian.
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Vi cira s trung gian, nguoi dung co thé:

+ GO mot dong Iénh vao va nhan ENTER dé thuc thi dong Iénh do6 truc tiép tir ctra 6 trung
gian.

+ Hién thi gia tri cua biéu thirc len clra sO trong qua rinh g& r6i. Dé hién thi gia tri ciia bicu
thirc, trong cira sb trung gian gd ¢ ‘?Biéu Thuc” 101 nhin phim ENTER.

4 Nguoi lap trinh c6 thé in gia tri cta biéu thirc ra clra s6 trung gian tir ma 1énh chuong
trinh str dung cu phéap:

Debug. Print <danh_sach cac_biéu_thuc>

+ Thay doi gi4 tri cia mot bién trong khi chay chuong trinh tur cura sO trung gian. Chang
han nhu trong chuong trinh dang thyc thi co6 blen a, ngudi 1ap trinh c6 thé thay doi gia tri
ctia bién a thanh 5 bang cach g a=5 trong ctra so trung gian va nhan phim ENTER.

Ctra so theo doi (Watch Window).
Pé hién thi ctra s6 theo di, trong VBA IDE chon trinh don View = Watch Window.

Type

o Ay 100 Double hocule: FilePrint

Hinh II-40: Cira so theo doi.

Cira s6 nay thuong dugc st dung dé theo ddi sy bién doi ciia cac bién hodc cac biéu thirc trong
qua trinh mé 1énh dugc thyc thi. Ngoai ra, trong cira s6 theo ddi, nguoi lap trinh c6 thé thay doi
gié tri cho bién trong lic dang thyc thi chwong trinh. Can Iuu ¥ 1a gia tri ctia bién/biéu thirc can
theo ddi chi duoc hién thi khi trinh bién dich dang thyc thi mot dong 1énh nam trong pham vi
hiéu luc cta bién/biéu thirc d6. Vi du nhu bién a trong chuong trinh con vD1 chi hién thi gia tri
trong cira s6 theo ddi khi trinh bién dich dang thuc thi mot dong 1énh nam trong chwong trinh
con vD1 do.

Pé thém mot biéu thirc vao trong danh sach cac biéu thiuc dang dugc theo ddi cua cira sd
Watch, thuc hién theo cac budc sau:

1. Trong VBA IDE, chon trinh don Debug = Add Watch dé hién thi hop thoai Add Watch.
2. Nhép biéu thirc can theo ddi trong muc Expression.

3. Chon tén mod-dun va tén cua chuong trinh con, noi c6 chira bién/bi¢u thuc can theo doi
trong muc Module va Procedure.

4. Nhan ENTER hoic chon OK dé thém vao cira s6 theo ddi.

GOT Y D& khdng phai thuc hién cac budc @ va @, trude khi hién thi clia s theo dai,
can danh dau chon bién/biéu thic sé dudgc theo doi. Khi dd, cdc muc Expression, Module
va Procedure sé dugc tu dong dién cac gia tri tuang Ung.
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Add Watch (%]

Expression:

i
Ao |

Caonkexkt

Procedure: | FilePrink I | [T]

Module: |M'I"2|'-l|32 ~ |

Hép thoai
Add Watch

Project: VBAProject

Watch Type
%) watch Expression

) Break When Yalue Is True

) Break Wwhen Yalue Changes

Watches

e 100 Double Miocule2 FilePrint

Hinh II-41: Thém biéu thirc vao cira so theo doi.

14.3. B3y 16i trong VBAIDE

Nhu d3 dé cap & trén, khi gip phai nhitng 16i phat sinh lic thyc thi chuong trinh s& gy ra
nhimg két qua khong thé tién doan dugc hodc chuong trinh s& ding lai va s& hién thi thong bao
16i rat phtrc tap. Néu dimg vé phia nguoi st dung chwong trinh thi nhiing hop thoai nhu vay
thuong gy ra su ling tang khi st dung chuong trinh. Dé tranh nhitng hién twong nhu vay,
nguoi 1ap trinh cin phai thyc hién cac k¥ thuat bay 16i trong khi viét chuong trinh.

Béy 16i thuc chit 1a viét cac doan ma Iénh chdn cac thong béo 16i mic dinh cia hé thong va
huéng dan chuong trinh cach thirc xtr 1y 16i da chan dugc. Cac doan chuong trinh xu ly 16i con
dugc goi la bo xur ly 16i (error-handler). VBA c6 cung cdp cac cau 1énh nhim giup nguoi lap
trinh thyc hién bay 18i trong chwong trinh ctia minh.

14.3.1. Cau Iénh On Error
Cau 1énh on Error s& thuc bat ché do bﬁy 16i trong chuong trinh va xac dinh noi s€ thyc hién

xtr 1y cac 16i khi 131 xay ra. Dé tat ché do bay 16i, nguoi 14p trinh cling ding chinh cau 1énh nay.
Cac dang cu phap cua cau 1énh nay nhu sau:

Cu phap M6 ta

On Error GoTo <Label> | Bat ché d6 bay 16i. Khi cé 16i xay ra, chwong trinh sé& dwoc tw ddong nhay
dén dong I&nh cé nhan <Label> dé tiép tuc thwc thi ma 1énh. Day chinh
la noi chra bd xt ly 16i clia chwong trinh. Can lwu y la phdn mé 1énh ¢
nhan <Label> phai nam trong cung mét chwong trinh véi cau lénh On
Error. Khi dung by 16i kiéu nay, trwdc nhan <Label> thuwéng c6 1énh Exit
Sub hodc Exit Function (tuy thuéc chwong trinh con duwgc bay 16i) nham
tranh thwe thi bd x Iy 16i trong trwéng hop 16i khéng xay ra.
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On Error Resume Next | Bat ché d6 bay 16i. Khi cé 16i xay ra, chuong trinh sé& tw déng nhay dén
dong lénh ngay sau dong lénh gay 16i dé tiép tuc thwe thi ma lénh. Cau
lénh nay thwong dwoc sir dung khi cé cau I1énh truy xut dén mot déi
twong nao d6. B& nam r6 16i da phat sinh, cau Iénh nay thwong duoc st
dung két hop véi dbi twong Error (xem thém muc “Doi tugng Err” trang
95)

On Error GoTo 0 Tat ché d6 bay 16i. Khi thwc hién dong lénh nay, cac 16i da phat sinh
trwdc do sé dwoc xoa va dong thoi ké tlr sau dong lénh nay, cac 16i sé
khéng dwoc chan lai va x& ly niva, va nhw vay chuwong trinh cé thé
ngwng hoat ddng néu cé 16i thuc thi xay ra.

Khi str dung cau Iénh 0n Error GoTo <Label>, ngay trudc nhin <Label> thuong c6 Iénh
Exit Sub hodc Exit Function (tuy thudc chwong trinh con duoc biy 15i) nham tranh thuc
thi bo xtr 1y 18i trong trudng hop 16i khong xay ra. Vi vdy, khudén mau cta cac chuong trinh c6
bd xur ly 16i ¢6 thé dugc tham khao thao doan ma 1énh sau:

Sub InitializeMatrix (Varl, Var2, Var3, Var4)
On Error GoTo B6 xu ly 18i

Exit Sub
B6 xu ly 1&i:

Resume Next
End Sub

Doan chuong trinh sau day s€ thuc hién truy xuit dén mot tép, sau do6 dong t&p do lai. Néu
trong qua trinh thao tac c6 10i xay ra, chuong trinh s€ dugc tu dong nhay dén dong 1€nh phia
sau nhan 1bErr d€ hién thi thong bao veé 161 da xay ra cho ngudi st dung.

Sub SolveErrorExample ()
On Error GoTo 1bErr
Open "C:\fileABC.txt" For Input As 1
Close 1
Exit Sub
1bErr:
MsgBox "Loi xay ra: " & Err.Description, vbCritical, "Thong bao
loi"™
End Sub

Khi thuc thi chuwong trinh, trong truong hop tép c:\fileABC.txt khong ton tai, nguoi ding
s€ nhan duoc thong bao 101 nhu sau:

Thong bao loi

@ Lai xay ra: File not found

Hinh II-42: Thong bao 16i do ngu'di diing tu tao
14.3.2. Poi twong Err

Déi tugng Err chira tit ca cac thong tin vé 16i thyc thi ciia chuong trinh. DJi tuong nay thuong
dugc sir dung cung v6i cau Iénh On Error Resume Next. Nho cd doi tugng Err ma nguoi
1ap trinh c6 thé biét rd dugc cac thong tin vé 161 x4y ra dé c6 hudng xur 1y thich hop.
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Déi twong Err ¢6 nhiéu phuong thirc va thudc tinh khac nhau phuc vu cho viéc xir 1y 16i. Trong
do6, nhiing thudc tinh va phuong thuc dugc st dung nhiéu nhat bao gom: Description,
Number va Clear.

Thuoc tinh Number

Thudc tinh Number tra vé sb hiéu cua 13i thuc thi. bay cling la thudc tinh mac dinh cua ddi
tuong Err, nghia 1a hai bi€u thic Err.Number va Err 1a tuong duong nhau, déu tra vé so hi¢u
cua 101 thuc thi.

Trong trudng hop khong ¢ 138i xay ra, thudc tinh nay tra vé gia tri 0.
Thugc tinh Description

Thudc tinh Description tra vé chudi ky tw mo ta thong tin ngan gon vé 16i thyc thi di xay ra.
Thong thuong, khi 161 x4y ra, nén it nhat 1a hién thi thong bao 161 cho ngudi dung bang cach st
dung ham MsgBox két hop voi thudc tinh Description.

Trong trudng hop khong c6 18i xay ra, thudc tinh nay tra vé chudi ky tu rdng “”.
Phuwong thitc Clear

Phuong thic Clear s€ xo0d tat ca cac thudc tinh cua ddi tuong Err, c6 nghia la sau khi thuc thi
phuong thic Clear, doi tuong Err s€ dugc tro vé trang thai nhu khi khong co6 161 xay ra.
Phuong thire nay thuong dugc goi sau khi da tién hanh xtr ly xong cac 161 thyc thi.

Vi du sau s& minh hoa cach thirc sir dung ddi twong Err. Trong vi du nay cé thuc hién phép
chia cho 0, vi vdy chuong trinh s€ 1am phat sinh 16i thuc thi. Nho ¢6 cau 1énh on Error GoTo
out nén khi c6 15i, chuong trinh s& ty dong nhay dén cau lénh sau nhin out. Vi vay cac cau
1énh sau cau 1énh 1am phét sinh 16i nhu MsgBox x va Exit Sub s& khong bao gio dugc thuc
hién. Poan mi 1énh sau nhin out thyuc hién nhiém vu thong bao cho ngudi dung sd hiéu 16i va
md ta vé 16i d6

Sub test ()

On Error GoTo out
Dim x, y

x=1/vy ' Dong lénh nay lam phat sinh 18i chia cho 0
MsgBox x
Exit Sub
out:
' Hién thi théng béo 16i cho ngudi dung
MsgBox “Ma loi: ” & Err.Number
MsgBox Err.Description
End Sub

14.3.3. Ham Error

Ham Error trd v€ chuoi ky tu chira mo ta vé 161 tuong tng cua mdt so hi€u 16i. Cu phéap cua
ham nhu sau:

Error|[ (errornumber) ]

Tham s6 errornumber 14 tham sé tuy chon, 12 sé nguyén chira sé hiéu cua mot 16i nao do.
Néu errornumber ld mot 16i hop 1& nhung chua duge dinh nghia, him Error sé& tra vé chudi
“Application-defined or object-defined error.”. Néu errornumber la mdt sb
khong hop 18 thi s& lam phat sinh 16i. Néu tham sd errornumber bi bé qua, him Error sé tra
vé mo ta cta 16i thuc thi gan nhat.

o
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Vi du sau s€ hién thi mé ta 161 twong ing cua céc so hi¢u 101 trong cura s6 trung gian.

Sub VD Error ()
Dim ErrNumber

For ErrNumber = 61 To 64 ' Ldp qua céac gid tri 61 - 64.
Debug.Print Error (ErrNumber) ' In mdé ta 18i trong cuwa sb trung gian.
Next ErrNumber
End Sub

15. Bai tap rng dung
Bai 1:

4 C6 nhiing cach nao dé goi VBA IDE ?

+ Lam thé nao dé dong/ma (Close/View) céc cira so trong VBA IDE ?
Bai 2:

+ Khoi dong VBA IDE trong Excel

4+ Trong du 4n méi, tao moé-dun cé t€n M1

4+ Nhap doan ma sau trong mo-dun M1:

Option Explicit

Dim a As Double

a = 123.45
Debug.Print “a = %, a

+ Hay sira 16i dé chuong trinh c6 thé in ra gié tri cia bién a trong cira s6 Immediate.
Bai 3:
4+ Nhép vao doan chuong trinh sau:

Option Explicit
Public Sub Testl ()
Dim a As Double
Dim b As Integer
Dim ¢ As String
' het phan khai bao bien
a =1
b =2
c = "Ket qua la :"
Debug.Print c; (a + Db)
End Sub
Public Sub Test2()
Dim a As Double
Dim b As Integer
Dim ¢ As String

a=1: b =2: ¢c = "Ket qua la :"
Debug.Print c;
(a + b)

End Sub

Public Sub Test3()
Dim a As Double
Dim b As Integer
Dim ¢ As String
Het phan khai bao bien
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a=1Db=2: c = "Ket qua la :"
Debug.Print c; (a + Db)
End Sub

4 Chay thtr cac chuong trinh con Testl, Test2 va Test3.

4+ Tai sao Testl va Test2 khac nhau nhung lai chay dugc va cho két qua nhu nhau trong cia
s6 Immediate ?

+ Tai sao Test3 lai khong chay duoc ? Loi & dau ? Loi gi ?
4 Sira 161 dé Test3 co thé chay duoc.
Bai 4:
+ Khoi dong VBA IDE trong Excel
4+ Trong du an mdi, tao 2 mo-dun c6 tén M1 va M2

4+ Nhép doan ma sau trong moé-dun M1:

Option Explicit
Private a As Double
a = 123.45

4+ Nhép doan ma sau trong mo-dun M2:

Option Explicit
Sub Testl ()

Debug.Print a
End Sub

+ Hay stra 16i dé chuong trinh ¢6 thé in ra gia tri ctia bién a trong cira s6 Immediate ma
khong can khai bao bién a trong mo-dun M2.
Bai 5:
4+ Nhéap vao doan chuong trinh sau:

1:Public Sub Testl ()
2: Dim a As Integer
3 Dim b

4 Dim ¢ As Double

5 a = 100

6: ¢ = 101

7: b =a + c

8: Debug.Print "B = "; b
9:Sub

4 Tai sao bién b lai c6 thé khai bao nhu trén ?

4+ C6 thé sta dong 1&€nh 5 nhu sau: a = 100.15 dugc khong ? Tai sao ?

4 €06 thé sira dong 1énh 8 nhu sau: Debug.Print “B = “ & b dugc khong ? Tai sao ?
Bai 6:

o

4+ Trong du 4n mdi, tao 2 md-dun c6 tén M1 va M2

4+ Nhép doan ma sau trong moé-dun M1:
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Option Explicit
Private Type DamBTCT
ChieuDai As Double

ChieuCao As Double
End Type

4 Nhap doan ma sau trong mo-dun M2:

Option Explicit

Sub Testl ()
Dim Dam As DamBTCT
Dam.ChieuDai = 15
Dam.ChieuCao = 0.85

End Sub

4 Hay stra 16i va bo sung dé chuong trinh c6 thé in ra gia tri cia bién Dam trong cira s6
Immediate tor m6-dun M2.
Bai 7:

+ Trong du 4n mdi, tao mo-dun cd tén M1

4 Tao hai mang tinh 1a A va B, gan gia tri cho chiing sao cho c6 thé in ra ctra s6 Immediate
nhu hinh sau:

Bai 8:

4 Tao mang dong A, voi mdi phan tir cia mang A, chi dwoc gan 01 lan trong ca chuong
trinh.

4+ Viét chuong trinh sao cho in ra trong ctra s6 Immediate nhu sau:

Immediate

Mang L (truoc):

3
&
=
{
3
&
=

Bai 9:
4+ Trong dy 4n mdi, tao 2 mo-dun c6 tén M1 va M2
4+ Nhép doan ma sau trong mo-dun M1:

Option Explicit
Private Type DamBTCT
ChieuDai As Double
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ChieuCao As Double
End Type

4+ Nhép doan ma sau trong mé-dun M2:

Option Explicit

Sub Testl ()
Dim Dam As DamBTCT
Dam.ChieuDai = 15
Dam.ChieuCao = 0.85

End Sub

+ Hay sira 16i va bd sung dé chuong trinh co thé in ra gia tri ctia bién Dam trong ctra s6
Immediate tor mo-dun M2.

Bai 10:
4+ Khoi dong VBA IDE trong Excel dé tao mot du an méi.

+ Nhap vao mot day sb6 cach nhau b.':ing dau phéy, vi du: 15,25,36,2,14,23,11,15,18 b?mg
ham InputBox

4+ In ra s0 l6n nhat va nho nhat ctuia day so trén trong ctra s6 Immediate.

Immediate

S0 ban dau = 15,25,36,2,14,23,11,15,18
= 3a
= =z

Bai 11:
+ Khéi dong VBA IDE trong Excel dé tao mot dy 4n méi.

+ Xay dung mot chuong trinh con (tén la Changel) dbi ky tu dau tién cia cac tir trong
chuoi thanh chir hoa

+ Xay dyung mot chuong trinh con khac dé str dung Changel vé6i yéu cau sau:

4+ Nhép vao mot chudi bao gdm mét sb tir ngin cach boi khoang tréng (space), vi du: “bod
mon ty dong hoa thiét ké cau duong” bang ham InputBox.

4 In ra chudi dd duoc thay doi véi cac tir co ky tu dau tién dugc viét hoa trong ctra sb
Immediate.

Immediate

Chuoi ban dau = bo mon tu dong hoa thiet ke cau dunnﬁ
Chuoi sau khi doi = Bo Mon Tu Dong Hoa Thiet Ee Cau Duondg

Bai 12:
4+ Khoi dong VBA IDE trong Excel dé tao mot du an méi.

4+ Xay dung mot chuong trinh con (tén 1a Change2) c6 nhiém vu thay tat ca nhitng khoang
trong nao co tur hai ky tu space thanh mdt ky tu space, vi du:

[
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= Ban dau: Ty dong hoa
® Thay dbi: Ty dong hoa
+ Xay dung mot chuong trinh con khac dé sir dung Change2 véi yéu cau sau:

4+ Nhap vao mot chudi bao gdm mot sb tir ngan cach bai khoang tréng (space), vi du: “Bo
méon TPH TKCD” bang ham InputBox.

4 In ra chudi da dugc thay dbi trong cira s6 Immediate.

Immediate

Chuoi han dau = Bo mon TDH
Chuoi sau khi doi = Bo mon TDH TECD

Bai 13:
4+ Khoi dong VBA IDE trong Excel dé tao mot dy 4n méi.

4+ Nhap vao doan ma sau:

Public Function Changel (s As String) As String
Dim sl As String
Dim s2 As String

Do While InStr(s, " ") <> 0
sl = Left(s, InStr(s, " "))
s = Right (s, Len(s) - InStr(s, " "))
sl = UCase(Left(sl, 1)) & Right(sl, Len(sl) - 1)
s2 = s2 & sl
Loop
Changel = s2 & " " & s

End Function

4 Tao giao dién dé nhap tham s6 cho chuong trinh con trén (chit in thuong), vi du: bo mon
tu dong hoa thiet ke cau duong

4 Chay chuong trinh va thu dugc két qua chua ding.
4 Stra chuong trinh dé ¢ két qua duang.
Bai 14:
4+ Khoi dong VBA IDE trong Excel dé tao mot du an méi.
+ Xay dung chuong trinh giai phuong trinh bac nhat dang: ax+b=0

4 Thiét ké Userform tuong tu nhu sau:

=

Giai Phuong Trinh Bac Mhat

4+ Bam nat “OK” thi chuong trinh s& tinh ra nghiém
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+ Bam nut “Close” s& thoat khoi chuong trinh
+ Khong cho phép stra ddi gi tri ctia Textbox ghi nghiém s6 (khong cho soan thao).
4+ Thong béo 16i bang MsgBox khi:
= a=0
= a, b khong phai 1a s6
Bai 15:
4+ Khoi dong VBA IDE trong Excel dé tao mot du an méi.
+ Xay dung chuong trinh giai phuong trinh bac hai dang: ax*+bx+c=0
4 Thiét ké Userform twong ty nhu sau:

=

Giai Phuong Trinh Bac Hai

A=
| X1 = |
o= |
X2 = |
¢= |
(04 ‘ Cloge

+ Bam nit “OK” thi chwong trinh s& tinh ra nghiém, néu v6 nghiém ciing s& thong bao tai
day
+ Bam nut “Close” sé thoat khoi chuong trinh
4+ Khéng cho phép stra d6i gia tri ctia Textbox ghi nghiém sé (khong cho soan thao).
+ Thong bao 15i bang MsgBox khi:
= a=0, b=0, c<>0
* a, b, c khong phai la sb
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CHUONG IV: LAP TRINH TREN MICROSOFT EXCEL

1. Tong quan vé Microsoft Excel

1.1. Kha nang cua Excel
Microsoft Excel 1a mdt phan mém chuyén xt 1y bang tinh ciia hing phan mém ndi tiéng
Microsoft. Excel thuyc sy 1a mdt cong cu rat manh mé& phuc vu cong tac tinh toan, lap bang
bi€u... Vé&i cac bai toan tir don gidn dén phuc tap, ta déu co6 thé sur dung Excel dé gidi quyét
mdt cach dé dang vai rat nhicu tinh nang san co:
4+ Khd nang td chure dix liéu manh mé voi hé théng cac 0, vung dir liéu, cac bang tinh...;
4 Kha ning xtr Iy dit liéu nhu truy vén, loc, tinh toan... v6i hé théng rat phong phti cac ham
co ban cting nhu cdc ham chirc nang chuyén biét;
+ Kha ning 1ap béo cao vdi cach to chirc bang biéu va hé thong biéu dd twong dbi hoan
chinh;
4 Kha ning in 4n véi nhiéu lya chon khac nhau.
Véi cach to chiic gidng nhu bang tinh thong thudng, Excel 1a mot phdn mém bang tinh truc
quan va rat de¢ st dung. Chinh boi diéu nay khién cho Excel 12 mdt trong nhiing phan mém
dugc st dung pho bién nhat.
1.2. Giao dién cua Excel
Giao dién la noi ma nguoi dung tuong tac voi chuong trinh va mot giao di¢n hop ly 1a giao
dién quen thudc voi nguodi dung. Do chuyén vé bang tinh, nén giao dién cua Excel (nhu hinh
dudi) dugce thiet ké dua trén sy mod phong cua cau trac bang tinh thong thuong.

E ==
File Edit ‘Wiew Insert Format  Tools  Data  Window  Help  Adobe PDF Thanh trinh don
= L ; A | L) T o~ | 100% - 1
arial -0 - B 7 U EE o E S S
A - e Thanh coéng thirc
A, B C ] iy B [
1 1 T
2 2
3 3
4 4
: Workbook | : [ Worksheet
7 v |
8 8
9 g
10 10
11 11
17 17 ol
4 4 ¢ #Sheetl  Sheet? / Sheet3 / M 4 » ¥ Sheetl /Shee|<| | E3
Ready

Hinh II-43: Giao dién chinh cia Excel.
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Cac thanh phan chinh trong giao dién ctia Excel bao gom:

1. Thanh trinh don la noi chira cac Iénh dung dé goi dén cac chirc nang cua chuong trinh.
H¢ thong thanh trinh don dugc truy cép bang chudt, va trong mot s6 1énh phé bién con co
thé st dung t6 hop phim (vi du d€ luu bang tinh c6 thé bam phim Ctrl+S).

2. Thanh cdng cu c6 rat nhidu thanh cong cu khac nhau, mdi thanh cong cu chira cac nat 1énh
truc quan hodc céac lya chon dung dé thyc hién mot nhom chirc nang nao doé trong chuong
trinh. Hay noéi cach khéac, mot 1€nh c6 thé dugc goi tir thanh cong cu hodc tir thanh trinh
don.

3. Thanh cong thirc bao gém 0 chura dia chi ctia 6 hién hanh va 6 chira néi dung cua 6 hién
hanh. Tai day ta c6 thé xem dugc cong thirc trong mdt 6 nao d6 trong khi 6 dé van chua ket
qua cua cong thirc do.

4. Workbook 13 mot tép tai liéu cua Excel. M&i Workbook cé thé chira nhiéu bang tinh
(Worksheet) va cac dir li¢u mé rong khac. Tai moi thoi di€ém chi c6 mot worksheet hién
hanh va ta chi c6 thé 1am viéc v&i worksheet nay.

5. Worksheet 1 loai tai liéu chinh trong tép tai liéu cua Excel, moi worksheet chtra cac 6 tinh
(cell) dugc to churc thanh céc hang va cdt.

1.3. Kha nang mé réng cua Excel

Vi hang tram ham va rat nhiéu 1énh c6 sin trong Excel khién cho n6 13 mot chuong trinh xu 1y
bang tinh rat manh, c6 thé giai quyét hau hét cac bai toan tir don gian dén phirc tap. Tuy vdy,
viéc 1ap trinh mo rong trén Excel van ludn dugc dé cap dén, khong nhirng chi véi muc dich 1a
1ap trinh tao thém nhiing tinh ning méi cho Excel ma con dé két hop cac tinh ning sin cé cua
chuong trinh Excel dé giai quyét nhitg vin dé mang tinh chuyén biét hoa cao.

B6 chuong trinh Dy Toan 1a mot vi du cu thé cho viéc 1ap trinh mo rong trén Excel. Cac bai
toan chuyén biét vé tinh toan du toan cong trinh da duoc giai quyét mot cach dé dang dya trén
su két hop gitra cac ham c6 san trong Excel va mot sd tinh ning méi vé co so dit liéu.

Viéc 1ap trinh mé rong Excel c6 thé duoc thuc hién theo nhiéu cach khac nhau, nhung don gian
va hiéu qua nhat c6 thé ké dén nhiing cach sau:

4+ Lap trinh mé rong thong qua moi trudng 1ap trinh VBAIDE dugc tich hop san trong
Excel. Theo cach nay, ngudi dung sé& sir dung ngdn ngir 1ap trinh VB dé 1ap trinh mo rong
Excel. Cac ung dung dugc tao ra theo cach ndy gan lién voi tép tai liéu cua Excel
(Workbook).

+ Lap trinh mo rong thong qua bo cong cu lap trinh Visual Studio Tools for Office (VSTO)
trong bd cong cu phat trién phin mém Microsoft Visual Studio. Theo cach nay, nguol sur
dung c6 thé 1ap trinh tao ra cac ung dung chuyén nghiép dang Add-in (img dung bd sung
trong Excel) bang cac ngdn ngit duoc hd trg trong Microsoft Visual Studio. Ung dung
mo rong dang nay duogc luu trit tach biét voi tép tai lidu ctia Excel nén rat d& dang phan
phoi.

Véi nhitng vu diém vén co cia VBA va cung v6i kha ning sin c6 cta Excel, hau hét cac bai
toan trong linh vuc thiét ké cong trinh giao thong déu co thé giai quyét duoc thong qua viéc 1ap
trinh mé rong Excel. Vi vay, trong toan bd tai li€u nay, viéc 1ap trinh mo rong Excel s€ duoc dé
cap dén theo cach duya trén méi truong lap trinh VBAIDE.

bé khoi dong VBAIDE,Q tr clra séq chinh cua Excel, chon trinh don Tools=Macro= Visual
Basic Editor, hodc c6 thé su dung t6 hgp phim ALT+F11.

J
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2. Macro

Cach t6t nhat dé 1am quen véi viéc lap trinh trén Excel chinh 14 sir dung Macro va tim hiéu
cach thuc hoat dong cua no.

2.1. Macro la gi?

Khi 1am viéc trong Excel, d6i lac gip phai nhitng tinh huéng ma ngudi st dung phai lap di lip
lai rt nhiéu thao tac dé thuc hién cac nhiém vu tuong tu nhau, vi du nhu thudng xuyén phai
dinh dang dir liéu thanh mot kiéu bang gidng nhau. Diéu nay rat d& dan dén sy nham chéan trong
cong vi¢c. Do do, khi thiét ké Excel, Microsoft d3 dua ra khai niém Macro dé c6 thé g01 gon tat
ca cac thao tic Ay vao mot thao tac duy nhat.

Macro 1a tap hop cac 1énh va ham dugc luu trir trong mdt mé-dun ma 1€nh ctia VBA nham thuc
hién mot nhiém vy nao d6. Macro c6 thé dugc tao bang cach:

+ Excel sé tu ghi lai thao tac ctia nguoi dung khi [am vi¢e trén n6é (Macro dang kich ban) va
khi goi Macro nay, Excel s€ tu dong 1ap lai toan b céac thao tac trén;

+ Nguoi dung tu viét cac doan ma 1énh dé thuc hién cac thao tac tuong rng.

Sau khi dugc tao ra, mdi khi thyc thi Macro, tat ca cac thao tac di duoc luu trong Macro s&
dugc thuc hién tu dong.

Vé thyc chét, Macro 13 mot chuong trinh con dang thu tuc (Sub) véi tir khoa Public. Tuy nhién,
khéc vai céac thu tuc khac, Macro 1a thu tuc khong c6 tham s6. Chinh vi vay, tat ca cac thu tuc
véi tir khoa Public va khong c6 tham sé déu dugc xem 1a Macro va s& dugc hién thi trong trinh
quan 1y Macro cua Excel (cach goi: chon trinh don Tools = Macro = Macros hoic bim
Alt+F8).

Trong cac khai bdo chuong trinh con trong vi du sau, ta s& thdy dugc cach dinh nghia mot
Macro:

Sub Macro () ‘&Macro

Public Sub Macro () ‘€Macro

Private Sub Macro() ‘€Thu tuc véi tu khod Private, khdéng phai Macro
Sub Macro (Input as Double) ‘€Thu tuc cé6 tham s6é, khéng phai Macro
Public Function Macro() as Double ‘€ Ham, khéng phai Macro

2.2. Tao Macro
2.2.1. Tao Macro theo kich ban

Pay 1a cach tao Macro d& dang nhat, theo cach nay, ngudi sit dung s& chuan bi trude tat ca cac
thao tac s& thuc hién (xdy dung mot kich ban), sau d6 yéu cau Excel bat dau ghi Macro, ngudi
dung s¢ lan luot thuc hién céac thao tac theo kich ban, Excel s& ghi nhén cac thao tac va tu dong
chuyén timg thao tac thanh cac doan ma 1énh VBA twong tng, doan ma 1énh nay s& duoc luu
lai trong t€p XLS va mac dinh la trong Modulel.

N CHU Y Néu trong qua trinh thu Macro, nguGi si dung thuc hién khéng dung theo kich
[/ e 5 ban du dinh (bi 16i) va cd thém nhitng thao tac dé sira lai cac 16i do, thi toan bd nhiing
= “ thao tac phat sinh nay cling sé dugc ghi nhan nhu la mét phan cia Macro.

Vi du sau sé& tién hanh thu Macro ¢6 nhiém vy dinh dang mdt bang dir 1iéu véi dinh dang nhu
sau:

Tiéu de Tiéu de Tiéu de Tiéu de

No6i dung Noi dung No6i dung No6i dung
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Ndi dung No6i dung Noi dung Ndi dung

Tao Macro theo kich ban dung dé dinh dang bang dir liéu:

1. Chon vung dir liéu can dinh dang, vi du ving A1:D5.

2. Trong trinh don Tools, chon Macro=>Record New Macro... Dé hién thi hop thoai
Record Macro.

3
Macro name:
Macral
Shortcut ke Skare macro in:
Chrl+ This Workboak [V]
Descripkion:

Macro recarded 6902007 by TTH

Ik Cancel

Hinh II-44: HOp thoai Record Macro.

3. Trong muc Macro name, nhap tén cua Macro, vi du 1a Macrol.

4. Néu mudn thuc thi Macro bang cach nhan phim tit, nhap mét chir cai thong thudong vao 6

Shortcut Key. Sau d6, dé thuc thi Macro, ta chi can nhan t6 hop phim CTRL+Chir cai (v6i
chir viét thuong) hoic CTRL+SHIFT+Chit cai (v6i chit viét hoa). Chit cai dat lam phim tat
khong dugce phép 1a s6 hay cac ky tu dic biét nhu @ hodc #. Néu phim tit ndy tring voi
cac phim tit da co thi nhitng phim tit d co6 s& bi v6 hiéu hoa.

5. Trong muc Store Macro In, chon noi s€ luu trit Macro. Néu muonMacro c6 thé st dung

duoc ngay cho moi bang tinh mdi khi st dung Excel, thi chon muyc Personal Macro
Workbook. Trong vi du nay, chon This Workbook.

" CHU Y N&u ngudi ding tao mdt Macro kha hitu dung va mudn dung lai nhiéu [an thi nén

_/_ ° } chon luu Macro trong Personal Macro Workbook. Tép bang tinh nay la mét tép bang tinh

an cb tén 1a Personal.xls, dugc luu trong thu muc Xistart. Moi khi khdi ddng Excel, tép

bang tinh nay sé dugc tu ddng tai 1én nhung & ché do an. M&c dinh, t&p Personal.xls

khong ton tai cho dén khi ngugi dung tao Macro va Macro d6 dugc luu vao Personal Macro
Workbook (chon trong Store Macro In cta hop thoai Record Macro).

6. Nhap cac thong tin vao muc Description néu can mo ta thém vé Macro nay.

7. Chon OK.

v CHU Y Trong qué trinh tao Macro kich ban, néu muén Iuu dia chi & tudng d6i so vdi 6
‘ @ 5

Sh» x
A R . X N . HJ R o
hién hanh, ta lam nhu sau: trén thanh cong cu Stop Recording | B , chon vao biéu

tugng Relative Reference B, Ke tir thai diém 8y, dia chi 6 s& dugc luu tuong déi so véi 6
hién hanh cho dén khi thodt khoi Excel hodc chon mdt [an nifa vao biéu tugng Relative

Reference E

8. Thuc hién céc thao tdc ma sau nay s€ duoc 1ap lai khi Macro kich ban thuc thi.

o



9. Trén thanh cong cu Stop Recording, nhin chudt vio biéu tuong Stop Recording

b.
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a. Dinh dang cac duong ké cho bang dit liéu: Chon trinh don Format=Cells... = Chon

thé Border dé dinh dang cac duong ké cho bang dit liéu.

Dinh dang dong tiéu dé cia bang dit liéu: Chon dong dau tién cta bang dit liéu = Chon

trinh don Format=Cells... = Chon thé Font = chon Font Style 1a Bold = Chon thé

Partern = Chon mau xam.

hoan thanh viéc tao Macro theo kich ban.

4 ge

Sau khi két thuc qué trinh tao Macro theo kich ban, Excel s€ tuy dong phat sinh mot doan ma
1énh nhu sau:

Sub Macrol ()

|l

A}

|l

A}

|l

Macrol Macro
Macro recorded 6/10/2007 by TTH

Keyboard Shortcut: Ctrl+Shift+L

Selection.Borders (x1lDiagonalDown) .LineStyle =

Selection.Borders (x1lDiagonalUp) .LineStyle
With Selection.Borders (x1lEdgeLeft)

.LineStyle = xlContinuous
.Weight = x1Medium
.ColorIndex = xlAutomatic

End With

With Selection.Borders (x1EdgeTop)
.LineStyle = xlContinuous
.Weight = x1Medium
.ColorIndex = xlAutomatic

End With

With Selection.Borders (x1EdgeBottom)
.LineStyle = x1lContinuous
.Weight = x1Medium
.ColorIndex = xlAutomatic

End With

With Selection.Borders (x1EdgeRight)
.LineStyle = xlContinuous
.Weight = x1Medium
.ColorIndex = xlAutomatic

End With

With Selection.Borders (xlInsideVertical)
.LineStyle = x1Continuous
.Weight = x1Thin
.ColorIndex = xlAutomatic

End With

With Selection.Borders (xlInsideHorizontal)
.LineStyle = xlContinuous
.Weight = x1Thin
.ColorIndex = xlAutomatic

End With

ActiveWindow.SmallScroll Down:=-6
Range ("A1l:D1") .Select
With Selection.Font
.Name = "Arial"
.FontStyle = "Bold"
.Size = 10
.Strikethrough =
.Superscript =

False
False

'€<Tén Macro

&Phim tit cua Macro

x1None
= x1None

'€Lia chon hang tiéu dé
'€Phéng chit cho hang tiéu dé

J
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.Subscript = False
.OutlineFont = False
.Shadow = False
.Underline = xlUnderlineStyleNone
.ColorIndex = x1lAutomatic

End With

With Selection.Interior '€T6 mau cho hang tiéu dé
.ColorIndex = 48
.Pattern = x1Solid
.PatternColorIndex = x1lAutomatic

End With

End Sub '€Két thuc Macro

Poan mi trén di dugc thém vao mot vai dong ghi chu dé lam rd hon timg phan cia Macro, mi
ghi chu bat dau bang dau '€.

2.2.2. Tao Macro sir dung VBA

Trong thyc té, Macro kich ban khong thé dap umg duoc moi nhu cau, thong thudng né chi dap
g t6t nhimg yéu cau vé thao tic co ban khi twong tac véi Excel. Dé khic phuc nhugc diém
nay, nguoi dung cé thé viét cac doan ma 1énh riéng véi VBA dé tao ra cac Macro c6 kha ning
dap tmg dugc nhu ciu cta minh. Nhu vay, ngoai cach tao Macro theo kich ban, con c6 thé tao
Macro bang céach 1ap trinh trong VBAIDE.

Vi du sau minh hoa céach thirc tao mot Macro su dung VBA. Muc dich gﬁa Macro 1a dinh dang
lai phong chir cho vung 6 dang dugc lya chon trong bang tinh: thay doi tén phong chir thanh
“Time News Roman”, ki€u chir thanh “Ttalic”, kich ¢& chir “11”.

Tao Macro sit dung VBAIDE
1. Trong man hinh chinh cua Excel, chon trinh don Tools=Macro= Visual Basic Editor.
2. Trong man hinh cia VBAIDE vura dugc hién thi, chon trinh don Insert=>Module.

3. Nhap doan ma 1€nh sau:

Sub Dinh dang ()
With Selection.Font

.Name = "Times New Roman"
.FontStyle = "Italic"
.Size = 11

End With

End Sub

4. Sau khiqnhép xong doan ma Iénh, chon trinh don File=Close and Return to Microsoft
Excel dé tré vé man hinh chinh cua Excel.

il , CHU Y MOGi Macro déu cd mot tén riéng va tén nay 13 duy nhat trong mét tai liéu Excel
= (Workbook).
2.3. Quan ly Macro

Nham tao diéu kién thuan lgi cho nguoi s dung trong khi lam viéc véi Macro, Excel da tich
hop san mot trinh quan ly Macro.

Pé hién thi trinh quan ly Macro, chon trinh don Tools=Macro=Macros... hodc nhén t6 hop
phim ALT+FS.

o
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Macro name: ﬂ

Dinh_dang e Run Th FC thi
Cinh . dang
Macrol Zancel
Step Inko
| Danh sach Macro | Edit Hiéu chinh
Delete Xoa Macro
Macros in: Al Open Workbooks “ Options. .. I I.I:';' chon
Descripkion -

Hinh II-45: Trinh quan ly Macro

Trong ctira $6 Macro, cac Macro duge tao theo kich ban hodc béng VBAIDE c6 trong phién lam
viéc hién tai cua Excel s& dugc hién thi trong mot danh sach. TAt ca cac thao tac quan ly Macro
s& duoc thuc hién d& dang thong qua trinh quan 1y ndy. Dé bt ddu mot thao tac nao do, trudc
hét can phai chon Macro tuong tmg c6 trong danh sach:

+ Dé thuc thi Macro (chay Macro): kich chudt vao nut Run.

4 Dé hiéu chinh Macro: kich chudt vao nit Edit, ctra s6 1énh trong VBAIDE chira cac ma
1énh cua Macro dugc chon s€ dugc hién thi dé ngudi st dung c6 thay doi ma Iénh trong
Macro do.

+ D¢ xo04 Macro: kich chudt vao nat Delete, Macro dugc chon s€ dugc xo04 ca trong danh
sach Macro va ma 1énh cua Macro do.

+ Kiqh chuot vao nfl;t Options... §é hién thi hop thoai lya chon, cho phép nguoi st dung
thiét 1ap lai phim tat hoac thay d6i moé ta cho Macro duoc chon.

Macro Options

Macro name:
Dinh_dang

Shiortcuk ke
Chrl+Shift+ L Phim tat cho Macro

Description:

Mo ka them ve Macral TR T -

Cancel

Hinh II-46: Hop thoai Macro Options.
2.4. Str dung Macro

Vi¢e str dung cac Macro da dugc tao, thuc chét 14 thuc thi doan m3 1énh tao nén Macro d6. Co
nhiéu cach khac nhau dé chay mdt Macro:

4 Thyec thi bang cach bam phim tit 3 gan cho Macro;

o
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4+ Thuyc thi Macro theo cach thong qua trinh quan ly Macro;
+ Thuyec thi Macro tryc tiép tir VBAIDE;

4 Thuc thi bang cach nhin chudt vao mot nut 1énh hay mot diéu khién d6 hoa ma da duoc
gan trd t61 Macro can thuc hién;

4 Thuc thi bang cach nhin chudt vao mot ddi tugng d6 hoa ma da duoc gan tro toi Macro;
4 Thuec thi thong qua nut 1€nh trén thanh cong cu;
4+ Thuc thi thong qua muc trén thanh trinh don.

Chi tiét vé cac cach thuc thi Macro xin tim hiéu thém trong tai liéu “Microsoft Office Excel
Help” duogc cai dit san cung Excel. O day chi trinh bay cach thyc thi Macro theo mdt so cach
thong thuong.

2.4.1. Thue thi Macro bing phim tit

Trong qué trinh tao Macro theo kich ban, nguoi sir dung c6 thé gan mot phim tat cho Macro d6.
Va dé thuc thi Macro, ngudi dung chi can nhan t6 hop phim tit di gan cho Macro. Trong vi du
& phan “Tao Macro theo kich ban” trang 105, Macro di dugc gan mot to hop phim tit 1a
CTRL+SHIFT+L, do viy, dé thyc thi Macro ndy, nguoi sit dung chi can chon ving dir liéu dé
dinh dang bang, sau d6 nhan t6 hop phim CTRL+SHIFT+L.

Dbi véi Macro duoc tao bang cach sir dung 'VBAIDE, ngu¢i dung chi c6 thé tao phim tat cho
Macro thong qua trinh quan 1y Macro. Chi tiét tham khao phan “Qudn Iy Macro” trang 108.

2.4.2. Thuce thi Macro thong qua trinh quan ly Macro
Chi tiét tham khao phan “Qudn Iy Macro” trang 108.
2.4.3. Thue thi Macro true tiép tir VBAIDE

Céch thyc thi Macro truc tiép tir VBAIDE rat thich hop khi nguoi str dung mudn thir nghiém
ngay Macro trong qua trinh xay dung né.

bé thuc thi Macro nao do trong VBAIDE, can thuc hién nhu sau:
1. Trong cira s6 mi 1énh ciia VBAIDE, dit con tré vao giita khdi Sub ... End Sub.

2. Nhén phim F5 hodc chon biéu tuong * trén thanh cong cu.

.7
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Hinh II-47: Thuc thi Macro tru'c ti€p tir VBAIDE
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Trong trudng hgp nguoi su dung khong dét con tré gitra, mot danh sach cac Macro s& dugc
hién ra dé nguoi dung lya chon Macro can thuc thi.

2.5. Hiéu chinh Macro

Khi Macro duoc tao ra chua dap tmg di nhu cau thi ngudi sir dung c6 thé thay doi, bo sung ma
1énh cho Macro dé. Qua trinh hi€u chinh Macro dugc thuc hi¢n thong qua VBAIDE. Pé hiéu
chinh Macro, ta ¢ thé dung trinh quan Iy Macro (xem muc “Qudn 1) Macro” trang 108) hoic
truy cdp truc tiép trong VBAIDE. V& ban chat, viéc hiéu chinh (stra d6i) Macro tuong dwong
nhu viéclap trinh dé xay dung nén Macro do.

2.6. Van dé an toan khi str dung Macro
Do Macro 1a nhimg doan mi 1énh ¢ thé ty dong thuc thi va nhitng doan ma 1énh nay co thé
gdy nguy hiém cho may tinh ctia nguoi dung (dang Macro Virus). Chinh vi vay, Excel st dung
co ch€ bao vé d€ chong lai nguy co 1ay nhiem virus thong qua Macro. Co ché nay c6 thé duge
di€u chinh thong qua cédc murc an ninh khac nhau:

+ Very High

+ High

4+ Medium

+ Low

GOT Y MUGc an ninh cua Excel cd thé dudc thiét 1dp bang cich chon trinh don
Tools=>Macro=Security...

Thong thuong, khi sir dung Excel vdi cdc tép bang tinh co chira Macro, nén dat muirc an ninh ¢
Medium. O mtc nay, Excel s¢ yéu cau ngudi dung xac thuc xem cac doan ma 1énh trong tép
bang tinh c6 phai tir ngudn tin cdy hay khong.

SecurityWarning 1y

"CiDocuments and SettingsiHoang)DeskiopivDl  xls" contains macros,

Macros may conkain viruses, It is usually safe to disable macros, but if the
rmacros are leqgitimate, you might lose same functionality,

[ Disable Macros ] | Enable Macros | | Mare Info

Hinh II-48: HOp thoai canh bao an ninh cta Excel

Néu nguoi dung chon Enable Macros, cac Macro chira trong workbook d6 s& duoc phép thuc
thi.

Néu nguoi ding chon Disable Macros, cac Macro chira trong workbook d6 van ton tai trong
workbook nhung khong thé thyc thi duoc.

3. Xay dwng ham mé&i trong Excel
3.1. Khai niém vé ham trong Excel

Ham la nhimg cong thirc da duoc dinh nghia san trong Excel dé thyuc hi¢n tinh toan dua trén
cac sb lidu dau vao, goi la tham 50, theo mdt trinh ty da duoc 1ap trinh sdn nham thuc hién cac
phép tinh tir don gian dén phuc tap.
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D¢ hicu rd hon vé cau tric ciia mdt ham, ta tim hiéu vé ham ROUND c6 san trong Excel, 1a
ham dung dé 1am tron so:

o1
<ROUND(A10, 2)

L g

[ROUND(number, num_digits)|
v

(13 ’7

, tiép sau la tén ham, dau ngoac don “(*,
“ va cudi Cl‘;ll’lg la dau ngOéC don ‘6),,'

1. Céau tric. Mot ham bét dau bang dau bfmg
danh sach cac tham s6 cach nhau bang dau phay

2. Tén ham. An phim SHIFT+F3 dé hién thi danh sach tit ca cac ham trong Excel.

3. Cac tham s6. Tham s6 co thé 1a sd, chir, gia tri logic nhu TRUE hoac FALSE, mang, gia
tri 16i nhu #NA, hodc tham chleu dén mot 6 khac. Tham so truyen vao phai ¢o kiéu thich
hop véi kiéu cua timg tham s6 twong tng cta ham. Tham sd truyén vao co thé 1a mot hang
s6, cong thirc, hodc 13 mot ham bat ky.

4. Chi thich ham. Chu thich ham dung dé thé hién cdu tric va danh sach cac tham sb cua
ham, hién 1€n khi ta nhap vao t€n ham. Chu thich ham chi xuat hi€n d6i v6i nhitng ham
duoc xay dung san trong Excel.

3.2. Tao ham mé&i bang VBA
3.2.1. Tai sao phai dung ham?

Trong qua trinh tinh toan voi cac bang tinh, nguoi ta thdy rang ludn ton tai mot nhu cau: gia tri
trong mot 6 nao d6 s& dugc tinh dya vao hai yéu to:

4 Tinh theo mét hodc nhiéu cong thirc hoac theo mot trinh tu logic nao do.
4 Viéc tinh toan can phai dira trén nhitng thong sb bén ngoai khac.

Néu d6i chiéu hai yéu t trén v6i cdu trac cia mot ham (6 myc trude) ta co thé thay rang nhu
cau trén chi c6 thé duoc giai quyét mot cach thoa dang vai viée stir dung ham. Hon nita, khi sir
dung ham, viéc sir dung 1ap cho nhiéu 6 hodc hiéu chinh n6i dung tinh toan sau nay déu rat
thuén tién so voi vi€c khong dung ham (tinh truc tiép trong 6). Chinh boi wu diém nay ma hang
loat ham da duoc Excel xdy dung san va phan loai theo nhém dé tao thuan tién cho nguoi dung.

Mot cau hoi dit ra 1a véi hon 300 ham c¢6 san trong Excel cong véi cac ham c6 san trong VBA,
tai sao lai can phai tao ra ham md&i? Cau tra 161 rat don gian: dé don gidan hoa cong viéc. Vi
mot chut sang tao, nguoi dung cé thé tao thém cac ham mdi phuc vu cho nhitng nhu cau cua
minh.

Khong phai lic nao cac ham co6 san cling ¢ thé giai quyet dugc cong viéc cua nguoi dung,
hodc co the giai quyét duoc nhung phai thong qua rat nhiéu ham khac nhau hoic thuc hién theo
mot cach rat phirc tap. Thay vao d6, nguoi dung c6 thé tao ra mot ham mdi dam nhan nhiém vu
nay. Ham moi nay co thé c6 cach thirc tinh toan hoan méi, hodc ciing co thé chi 1a viéc - tap hop
lai cac ham sén c6 dé tao thanh mot ham don gian hon. Cang don gian, cang dé hiéu, dé nhé va
dé sir dung.

Léy vi du nhu trong Excel, c6 cung cép mdt bd cong cu co tén 1a Lookup. BO cong cu nay cho
phép ngudi st dung tién hanh tra bang 2 chiéu mot cach dé& dang. Nhung viée tra bang va ndi
suy khong thé thuc hién dugc nho bd cong cu nay. Vi thé, xay dung mot ham maéi dung dé tra
bang va ndi suy 2 chiéu s& 1a mot cong cu tdt phuc vu cho qua trinh tinh toén, nhét 1a ddi véi
nganh cong trinh.

Excel cho phép xay dung cac ham mai bang VBA, va dac biét, viéc st dung cac ham mdi nay
khong khac gi so voi viée st dung cac ham cé san cia Excel. Him méi luén mang dac tinh:

&
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4+ Tra vé mdt gia tri nao do, twong tu nhu ham c6 san trong Excel;

4+ Ham méi c6 thé st dung nhu mot chuwong trinh con trong VBA, nghia 1 nd vira c6 thé sir
dung trong bang tinh (trong cac 0), dong thoi co6 the sir dung trong cac chuong trinh viét
bang VBA.

3.2.2. CAu tric ham

Thyce chat, ham 1a m¢t chuong trinh con dang Function. Khac v4i Macro, ham 1a chuong trinh
con c0 gia tri tra ve va co the co tham so.

Khi tao ham méi, ngudi sir dung can phai tuan thii theo dang thirc khai bao nhu sau:

[Public/Private] Function Tén_ham([DSach tham sd]) [as kiéu dir 1liéu]
[Cau lénh]
[Tén_ham = biéu_thic]
[Exit Function]
[C4au lénh]
[Tén_ham = biéu_thic]
End Function

Trong do:

4 Public: (tuy chon) la tir khoa biéu thi pham vi ctia ham, ham c6 thé dugc sir dung & bat
ky dau trong tat ca cac du an VBA hi¢n c6. Khi ¢6 tur khoa Public, tén ham s€ dugc hién
thi trong danh sdch ham cua Excel.

4+ Private: (tuy chon) la tir khoa biéu thi pham vi cua ham, ham chi c6 thé duoc st dung
bén trong mo-dun ¢ chira ham d6. Khi c¢6 tir khod Private, tén ham s& khéng duoc hién
thi trong danh sach ham cta Excel, nhung ngudi sir dung van c¢6 thé ding ham nay trong
bang tinh mdt cach binh thuong.

N CHU Y Né&u khéng khai bdo pham vi cho ham (tr khod Public/Private), thi mac
@ dinh, ham sé& cé pham vi la Public.

4 Function: (bit budc) 14 tir khoa bao hiéu bt ddu mot ham.

4 Tén ham: (bét budc) la tén ctia ham, cach dat tén ham tuong ty nhu cach dit tén cua bién.
Tén_ham s€ dugc sir dung nhu 1a bién trong toan bd ham, khi ham két thuc gia tri trd veé
cta ham chinh Ia gié tri da gan cho bién Tén_ham cuodi cung.

4+ Danh sach tham sé: (tuy chon) la danh sach cac tham s6 dau vao cua ham. Cac tham
s0 dugc phan cach véi nhau bang dau phay.

+ Kiéu du_liéu: (tuy chon) quy dinh kiéu gid tri tra vé cua ham. Néu khong quy dinh
kidu dit lleu ham s& c6 kiéu dit liéu mac dinh 13 Variant.

4 Exit Function: (tuy chon) la cdu Iénh ding dé két thuc ham ngay lap tic (cho du phia
sau cau 1énh nay van con cac khoi Iénh khéc).

+ End Function: (bat budc) 1a tir khoa bao hidu két thiic mot ham.

3.2.3. Tao ham m¢i

Pé minh hoa 16 hon cach thirc tao ham méi, léy vi du tao mot ham rat don gian: ham tinh di¢n
tich hinh chitr nhat. Ham nay c6 tén la Dien tich, vdi hai tham s6 dau vao la chiéu rong va
chicu cao. Kiéu dir liéu cia cac tham so6 1a ki€u so thuc va gia tri trd vé ciia ham ciing 1a kiéu so
thue.

Pé tao mot ham méi, thue hién theo cac budc sau:
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1. Khoi dong VBAIDE. Trong trinh don Tools, chon muc Macro= Visual Basic Editor;

2. Trong trinh don Insert, chon muc Module dé tao mot mo-dun maoi, noi sé& chira ham do
nguodi dung dinh nghia.

3. Trong trinh don Insert, chon muc Procedure... dé hién thi hop thoai Add Procedure. Sau
d6 dién tén ham vao muc Name, chon kiéu chuong trinh con 1a Function va pham vi la
Public. Cuodi cung chon OK;

Add Procedure

Mameﬂ Dien_Tich| ] | QK |

Twpe
b3 Zance
" sub
(e

Properky

SCope

" Pudic

& Private

[ all Local variables as Statics

Hinh II-49: HOp thoai Add Procedure.

4. Chuong trinh s€ ty dong phat sinh doan ma 1énh nhu sau:
Public Function Dien Tich ()

End Function

5. Thay doan ma 1énh trén béng doan ma 1énh sau:

Public Function Dien Tich(Rong As Double, Cao As Double) As Double
‘Ham tinh dién tich hinh ch# nhat
Dien Tich = Rong * Cao

End Function

6. Trong trinh don File, chon muc Close and Return to Microsoft Excel dé quay tr& vé man
hinh chinh cta Excel;

7. Lbc nay, ham ma ta vira xdy dung, c6 tén 1a Dien Tich, di c6 thé dugc st dung binh
thuong nhu cac ham khéc cua Excel.
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4 Vi du tao ham mdi trong Excel bang VBA

a Hélrrj tinh dién tich hinh chiy nhat:
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E Dien tich = I E_l

Hinh II-50: S&r dung ham mdi trong Excel.

\ CHU Y Céc budc tao ham méi cling tuong tu nhu’ cac budc tao Macro @ phan trudc. Tuy
H nhién, do ham can phai cd gia tri trd vé nén khi khai bdo ki€u chuong trinh con cho ham,

=———=3 ngudi dung can phai chon la Function (khac vdi khi tao Macro, phai chon la Sub).

Thong thuong, véi yéu cau tinh toan trén khong nhat thiét phai tao ham mai, day chi la mot
doan vi du rat don gian nham minh hoa céch thirc tao ham va cau trac ciia ham. Bé hiéu rd6 hon
v€ ham, ta cung xem lai doan ma trén:

Public Function Dien Tich (Rong As Double, Cao As Double) As Double
‘Ham tinh dién tich hinh ch@# nhét
Dien Tich = Rong * Cao

End Function

O dong dau tién, dugc bat dau b?mg tor khod public, do vay tén ham s€ dugc hién thi trong
danh sach ham trong Excel (dugc hién thi khi nhap ddu bing vao 6 va bam phim Shift+F3).
Tiép sau d6 1a tir khod Function (chtr khéng phai 1a sub nhu Macro) va tén ham, Dien Tich.
Ham c6 hai tham s6, nim gitra hai dau ngoac don, 1a Rong va Cao, va déu co kiéu sb thuc. T
khoa As Double & cudi xac dinh kiéu tra vé ciia ham Dien Tichla kiéu sb thuc.

O dong tht 2, don gian chi 1 mot dong chu thich vi dugc bat dau bang dau phay trén ().
O dong thtr 3, gia tri ctia ham duoc tinh dya trén hai tham s dau vao 1a Rong va Cao.

Ham duoc két thic bﬁng cau lénh End Function.

v CHU Y Khi xay dung ham mdi, can phai chl y su khéc biét giita ham goi tir cac chuong
f —~ } trinh con trong VBA va ham s dung trong bang tinh. Cac ham st dung trong bang tinh
E&=—=3 mang tinh “bi ddng”, tic la khéng thé thao tic trén cac ving dif liéu hodc thay ddi ndi
dung nao dé trong bang tinh.
Néu ngudi dung cd tao mdt ham ma trong do cd thay déi dinh dang cia mét 6, nhu
mau nén c~ha°1ng han, thi nhitng ham nhu vay sé khong thuc hién dugc, va ham sé ludn tra
VE gia tri 0.
Nhu vay, khi tao ham mdi can ghi nh&: Ham chi don gian la tra vé mot gia tri nao do;
Ham khdng thé thuc hién thao tac lam thay déi déi tugng.

3.3. Ham tra vé 16i

Trong mot so trudong hop, ham c6 thé s€ phai trd vé mot gia tri 161 nao d6. Bé 1am 13 hon dicu
nay, lay vi du ham phan loai sinh vién.

Function PhanLoai (DiemTB) As String
If (DiemTB >= 5) Then
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PhanLoai = "Do"
Exit Function
End If

If (DiemTB < 5) Then

PhanLoai = "Truot"
Exit Function
End If

End Function

Ham nay lay tham sé dau vao dé phan loai 1a diém trung binh cua sinh vién thong qua bién

DiemTB v6i thang diém 10. Ham s& trd vé gia tri kiéu chudi: “p5” néu diém trung binh 16n hon
hodc bang 5, va nguoc lai 1a “Truot”.

Tuy nhién, voi nhitng truong hop diém trung binh, vi mot 1y do nao dé, duoc nhap vao gia tri
nho hon 0 hozc 16n hon 10 thi ham van tra vé thong bao “Truot” hodc “p”. Nhu vay 1a khong
hop 1y. Trong nhitng trudong hop do, can phai tra vé thong bao cho ngudi sir dung biét 1a khong
thé ap dung ham véi diém trung binh nhu vay. Nhu vy, ham s& dugc thay doi lai nhu sau:

Function PhanLoai (DiemTB) As String
If (DiemTB < 0) Or (DiemTB > 10) Then

PhanlLoai = “#N/A”
Exit Function
End If

If (DiemTB >= 5) Then

PhanlLoai = "Do"
Exit Function
End If

If (DiemTB < 5) Then

PhanlLoai = "Truot"
Exit Function
End If

End Function

Va nhu vy, ké tir luc nay, mdi khi v tinh nhap cac gia tri diém khong thich hop, ham s& tra vé
mot thong bao 101 1a “#N/A”. Mac du trong rat giong 101 trong Excel, nhung thyce chat day van
chi 12 m&t chuoi thong thuong.

Dé tra vé gia tri 161 thuc sy, VBA da cung cap thém mot ham tén 1a CVErr, ham ndy s& chuyén
d6i mot sd thanh mot gia tri 16i tuong ung. Vi gia tri 161 thuc sy nhu thé, tat ca nhitng ham cé
tham chiéu 6 chira gia tri 1i cling s& tra vé gid tri 16i twong ty. Va nhu vy, ngudi dung chi can
thay d6i cAu 1énh PhanLoai = “#N/A” bang cdu lénh PhanLoai = CVErr (x1ErrNA). Can
lwu ¥ 14 kiéu tra vé ctia ham cvErr 1a kiéu Variant, do vy ciing can phai thay dbi kiéu gia tri
tra vé ctia ham 1a Variant.

Ham s€ duogc hi€u chinh lai nhu sau:

Function Phanloai (DiemTB) As Variant
If (DiemTB < 0) Or (DiemTB > 10) Then
Phanloal = CVErr (x1lErrNA)
Exit Function

End If
If (DiemTB >= 5) Then
PhanlLoai = "Do"

Exit Function

&
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End If
If (DiemTB < 5) Then

PhanLoai = "Truot"
Exit Function
End If

End Function

f ! : CHU Y DE st dung ham trd vé thong bao 16i, nghia 1a cd sif dung ham CVErr, ngudi dung
phai khai bao ki€u dir liéu tra vé clia ham la ki€u Variant.

Va nhu vay, mdi khi gia tri dau vao khong dung, ham sé& tra vé gia tri 16i, gitip nguoi str dung
c6 the nhan ra va stra 161 kip thoi.

. E4 Microsoft Excel - Book1.xls I_I E[
Eﬂ Eile Edit “iew |nzert Fommat Tool: Data  Window  Help  Adaobe PDF - 5 X
NEHR SQLIVE & 2@RA-I 9 =-2 %o e ;
Tirnes Mew Roman ~11 - B I 1 . @ B - & - & - :—: .@ ﬁ = =

[ - # =Phanloai(C1)
A | B ¢ | D Gia tri khéng =
1 Bliérm Trung Binh = -3 g—— mong mudn _‘
y Phan loai I /A |$ K
i J Gia tri 16i #N/A I
8

Hinh II-51: Ham tra vé 16i
Trong doan mi 1énh trén, dé tra vé thong bao 16i “#N/A” thi tham s ciia ham CVErr phai 1a
hang s6 xIErrNA. Co6 rat nhiéu gia tri 101 khac nhau, mdi gia tri 161 c6 mdt hang s6 twong ung.
Bang dudi day sé liét ké mot so gid tri 101 cling nhu cac hang so twong tng trong VBA.

Giatri16i | Hang sé Giai thich

#DIV/0! XIErrDiv0 Cong thtre co chia mot s6 cho 0. L&i nay ciing phat sinh khi chia cho
mot 6 trong.

#N/A XIErrNA L6i nay biéu thi di liéu khong co.

#NAME? xIErrName Ham cé tén ma Excel khéng thé nhan dang dwoc. Thwong xay ra khi

nhap tén ham sai, hoac da thay déi tén ham nhwng chwa cap nhat
trong bang tinh.

#NULL! XIErrNull Gié tri réng, chdng han nhw tim giao cla hai viing khéng giao nhau.

#NUM! XIErrNum C6 vén dé voi gia tri nao do. Vi du nhw nguoi dung nhap vao sé am,
trong khi chi chap nhan s6 duong.

#REF! xIErrRef Tham chiéu dén 6 khéng ton tai. Diéu nay thuwdng xay ra khi & da bi
xo0a khoi bang tinh.

#VALUE! xIErrValue Ham c6 chira tham sd hodc cong thirc khong phu hop vé kiéu div
liéu
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4. Add-in va Phan phéi cac rng dung mé réng

Mot tinh nang rat hitu ich cho ngudi 1ap trinh trong Excel 1a kha ning tao Add-In. Phan nay s&
trinh bay nhiing lo1 ich khi str dung Add-In, cach thirc tao va st dung Add-In.

4.1. Khai niém vé Add-In

Add-In 1a mét chuong trinh gan thém vao Excel nhim bd sung thém tinh nang cho Excel.
Thong thuong, cac t¢p chua Add-In c6 phan mé rong 1a XLA va cé cau trac tuong tu nhu cac
workbook cua Excel.

So véi cac ung dung trong tép XLS cua Excel, viéc st dung Add-In c6 mét s6 vu diém sau:

+ Don gian hoa viéc st dung ham. Di v6i cac ham luu trong Add-In, khi str dung khong
can phai thém tén workbook ¢ phia trude tén ham. Ly vi du nhu ngudi dung tao mot
ham c6 tén 14 MOVAVG trong workbook c6 tén 1a Newfuncs.xls. Khi muén sir dung
ham d6 trong mot workbook khéc, ngudi dung phai str dung ham véi cach thire nhu sau:

=Newfuncs.xIsIMOVAVG(A1:A50)

Nhung néu ham dé dugc luu trong mot Add-In dang duge mé trong Excel, ngudi ding
khong can phai thém tén Add-In hay tén workbook ¢ trudc tén ham nira, chi don gian 1a
st dung tén ham ma thoi:

=MOVAVG(A1:A50)

Don gian hod qué trinh m¢ tng dung. Mdi Add-In sau khi d3 duoc cai dit s& duoc tu dong mo
mdi khi bat dau khoi dong chuong trinh Excel. Hon nita, hop thoai canh bao an ninh ctia Excel
s& khong xuit hién (xem muc “Khi Macro duoc tao ra chua dép tng di nhu ciu thi ngudi sir
dung c6 thé thay ddi, bd sung mi 1énh cho Macro d6. Qua trinh hiéu chinh Macro duoc thuc
hién thong qua VBAIDE. Dé hiéu chinh Macro, ta c6 thé dung trinh quan Iy Macro (xem muc
“Quan Iy Macro” trang 108) hodc truy cap truc tiép trong VBAIDE. Vé ban chét, viéc hiéu
chinh (stra d6i) Macro twong duong nhu viéclap trinh dé xay dung nén Macro do.
4 Van dé an toan khi sir dung Macro” trang 111), tranh giy ra sy lung ting cho nhiing
nguoi dung chua c6 kinh nghiém.
+ Tranh gay ra su bdi rbi cho nguoi ding bdi toan bo dit liéu trong cac Sheet cua tép Add-
In dugc che dau, nhu vy, voi nguoi dung it kinh nghiém, ho s& khong phai thic mac hay
cam thay kho hiéu khi khong nhin thay nhitng dir liéu nay.
+ Ngin chin viée truy cap vao ma 1énh. Khi phan phdi tng dung dang Add-In c¢6 dit ché do
bao mat bang mat khau, ngudi ding khong thé xem hoic thay d6i ma 1énh cua tng dung.
Diéu nay tranh dugc viéc sao chép ma 1énh cua chuong trinh.

4.2. Trinh quan ly Add-In

Viéc quan ly cac Add-In trong Excel dugc thyc hién rat don gian thong qua trinh quan Iy Add-
In. B¢ hién thi trinh quan 1y Add-In, chon trinh don Tools= Add-Ins...
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Addlns 22 =0m=w

add-Ins available:

Analysis ToolPak
analysis ToolPak - YE& | cancel
Conditional Sum \Wizard

IE#tr.:rE:t”:sTi:t;ﬁf L?BA | Browse... |
Chon | =4

el Lookup \Wizard ———
Add-In | Solver Add-in | Agtomation. ..

Ydl

Tén Add-n

Lookup Wizard

Helps create Formulas ko find data in lisks

Thoéng tin
vé Add-In |

Hinh II-52: Trinh quan ly Add-In
+ Dé tai/dd bo Add-In trong Excel: kich chudt vao hop kiém & bén trai tén cua Add-In.
4+ Pé md mot Add-In: chon nut 1énh Browse... = Chon Add-In cdn mo.
GOT Y Thong thudng, tép Add-In s& cd phan md rong 1a XLA va dudgc luu trif trong thu
muc %UserProfile%\Application Data\Microsoft\AddIns.

—

4.3. Tao Add-In

Nhin chung, viéc tao Add-In dugc thyc hién rat dé dang br:ing cach chuyén tor workbook thong
thuong sang dang Add-In. Puong nhién, khong phai workbook nao ciing thich hgp dé chuyén
thanh Add-In. Nhin chung, workbook thich hop nhit dé chuyén thanh Add-In 1a workbook c6
chira mi 1énh. Mot workbook néu chi chira worksheet thi c6 thé s& khong thé str dung dugc khi
chuyén thanh Add-In, boi 18 tit ca cac sheet trong workbook s& b 4n di khi duoc chuyén thanh
Add-In.

Viéc tao Add-In tir mdt workbook thong thuong dugc thuc hién rat dé dang theo cac budc sau:

1.

Viét ma lénh cho workbook nhu binh thuong, dam bao tat ca cac ma 1énh déu co thé thuc
hién binh thudng ma khong c6 16i xay ra. Nén nhé 1a tao giao dién sao cho nguoi dung co
thé truy cap va sir dung dugc cac tinh ning trong Add-In. Mot cach dé thuc hién viée nay 1a
tao mot trinh don méi cho Add-In, trong day c6 chtra cac muc trinh don twong tng véi cac
tinh ndng cta ung dung. Chi tiét vé cach tao trinh don, xem muc “Tao trinh don tuy bién”
trang 179.

Kiém tra (mg dung bang cach thyuc thi khi dang kich hoat mot workbook khac. Piéu nay
mo phong duge tinh hudng nhu khi workbook di dugce chuyén thanh Add-In, boi 18 ban
than Add-In khong hién thi cac sheet ma luc nay tat ca cac thao tac déu thuc hién trén céc
sheet cuia workbook khac.

Néu khong mubn nguoi khac xem dugec ma 1énh ctia ng dung thi thuc hién budc nay: dat
mat khau bao v€. Kich hoat VBAIDE = chon workbook tuong ung trong cira s6 Project.
Chon trinh don Tools = xxx Properties... (xxx 1a tén Dy 4&n VBA), sau d6 chon thé
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Protection. Tich vao 6 Lock project for viewing, va nhap vao mat khau (2 lan) = chon
OK.

DuAnVBA - Project Properties IE'

General Protection l

Lock project

[ Lock project Far wiewing

Nhap mat khau |

Password to view project properties

Password | bk

Corfirm password | R

| Nhap lai mat khau |

Hinh II-53: HOp thoai Project Properties

4. Kich hoat lai Excel, chon trinh don File = Properties, sau d6 chon th¢ Summary. Nhap
vao cac thong tin cho Add-In d€ hién thi trong trinh quan 1y Add-In. Muyc Title s€ 1a tén
cia Add-In, néu khong nhdp vao muyc nay, tén ciia Add-In sé la tén t¢p Add-In. Muc
Comments s& 1a phan mo ta vé Add-In.

5. Chon trinh don File = Save As...

6. Trong hdp thoai Save As, chon Microsoft Excel add-in (*.xla) trong muc Save as type.

HOP THOAI SAVE AS

My Computer

Flaces Save as bypel | picrosoft Office Excel Workbook (. xls) E | Cancel
F

Text (MS-DOSH (* bk

3 (Macinkosh] (*,csv)

CSY (M5-DOS) (*.csv)

Chon loai tép DIF {Data Interchange Format) (. dif)
"o I HE i SYLE Sembinlic LinkLi™* sk
( = E} “Microsaft Office Excel Add-In (*.xla)

| 4

A
= File name: Bookz s bt lij
My Metwaork =

Hinh II-54: HOp thoai Save As

7. Chon Save. Mot ban sao cua workbook da dugc luu (voi phén md rong 1a *.xla), va tép
XLS chtra workbook van con gilt nguyén trong Excel.
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CHU Y M6t workbook khi dugc chuyén thanh Add-In phai cd it nh&dt mot worksheet.

{ ! : Chang han nhu khi mot workbook chi chira Chart Sheet hodc Dialog Sheet, thi Iua chon
Microsoft Excel add-in (*.xla) sé khong xuat hién trong muc Save as type trong hop thoai
Save As. Lua chon nay chi xuat hién khi cd6 mot worksheet dugc chon lUc chon trinh don
File = Save As.

Sau khi da tao Add-In, nén luu giit lai workbook ngudn (dang XLS) dé co thé hiéu chinh hay
cap nhat mé 1énh va céac dir liéu khac sau nay. Can phai lam diéu nay vi tép Add-In khong thé
chuyén d6i nguoc lai thanh workbook.

4.4. Phan phéi va Cai dat Add-In

Viéc phan phdi cac Add-In duoc thuc hién rat don gian, chi can sao chép tép *.xla dén cac may
khéc, sau d6 cai dat cac Add-In thong qua trinh quan 1y Add-In trong Excel.

Dé cai dat Add-In, thuc hién theo cac budc sau:
1. Trong Excel, chon trinh don Tools = Add-Ins... dé hién thi trinh quan 1y Add-In

2. Chon nut Browse, sau do tr6 dén tép Add-In can cai dit trong Excel = chon OK. Tén cia
Add-In s€ duogc hién thi trong trinh quan 1y Add-In.

3. Chon OK lan nita dé chap nhan cai dat Add-In. Gid day, nguoi dung c6 thé sir dung tat ca
cac tinh nang c6 trong Add-In vira dugc cai dat.

5. Hé théng cac déi twong trong Excel

Piém khac biét cua 1ap trinh trén Excel so véi viéc lap trinh trén cac ung dung nén khac chinh
1a viéc thyc hién cac thao tac nham tac dong truc tiép dén cac thanh phan trong Excel thong qua
cong cu lap trinh. Vi vay, dé co thé tao ra cac ung dung trén nén Excel, nguoi dung can phai
hiéu rd thanh phan ciing nhu cach thao téc trén cac thanh phan do6 cua Excel.

5.1. M6 hinh déi twong trong Excel

Pé tao cai nhin téng quan cho nguoi 1ap trinh, Microsoft cung cp mo hinh d01 tuong su dung
trong Excel. Nho ¢6 md hinh d6i tuong nay ma nguoi lap trinh c6 thé hiéu 16 cau tric hé théng
déi tuong trong Excel, tim dugc dung ddi tugng khi can thuc hién mot thao tdc nao do. Mo
hinh d6i tuong day d dugc trinh bay trong tai liéu hudng dan ctia Excel hodc trong cac tai liéu
tham khao & cudi gio trinh nay. O ddy chi d& cap dén mot sd ddi tuong thuong duge sir dung
trong 1ap trinh trén Excel.
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Application

v

Workbooks
v
Workbook

v

Worksheets

¢ —» Rows

Worksheet

- A \ — Columns

Chu giai:

\ Range ) Tap déi tuong

— v g
DDfn tuong

Cells

" J

Hinh II-55: M6 hinh phan cap cac doi tu'gng trong MS Excel

M3di dbi tugng (Object), ciing gidng nhur mot vat thé, déu c6 nhiing tinh chat va nhimng hanh vi
dic trung cho chung va dugc thong nhat goi 1a thanh phan cta dbi tuong. Trong lap trinh, tinh
chat cia ddi tuong duoc biéu dién thong qua khai niém thudc tinh (properties), con hanh vi
dugc biéu dién thong qua khai niém phuong thic (methods). Chiang han nhu ddi twong
Application, la ddi tuong thé hién cho Excel, c¢6 thudc tinh caption chira tiéu dé cua Excel
va phuong thirc ouit dung dé thoat khoi Excel.

Dé truy cap dén cac thanh phan (phuong thuc, thudc tinh, ...) cua dbi twong, ta sir dung dau
cham (. ), vi du sau thuc hi¢n phuong thirc Quit dé thoat khoi Excel nhu da dé cap o trén:

Doi twong )
| Thanh phan

Application.Quit

L
Dau cham

C4u triic phan cip doi tugng

Dbi tuong Application (chinh la ing dung Excel) chira nhiéu déi twong khéc, ching han nhu:
+ Workbooks (tip ddi turong chira tit ca cac dbi tugng Workbook — tai lidu Excel)
+ Windows (tap ddi tuong chira tit ca cac dbi twong Window - cic cira sb trong Excel)
+ AddIns (tap ddi tuong chira tit ca cac dbi tuong Add-in)

Tap dbi twong Workbooks chira tit ca cac ddi twong Workbook dang mé, va mbi ddi tugng
Workbook lai chtra cac doi tugng khac nhu:

4+ Worksheets (tap d6i twong chtra cac d6i tuong Worksheet)
4 Charts (tap ddi twong chira cac ddi twong Chart)

39
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Pén lugt minh, cac ddi twong trén ciing ¢ thé chira nhiéu d6i tuong khac nira. Mot dbi tuwong
Worksheet trong tap doi tuong Worksheets c6 thé chira cac doi tuong khac, chang han nhu:

4 ChartObjects (tip d6i twong chira tit ca ddi tugng ChartObject — biéu d6 trong Excel)
+ Range
4+ PageSetup

Ct nhu vay, ngudi 1ap trinh ¢ thé truy cap dén timg thanh phan ciia Excel thong qua hé thong
phéan cap cac doi tuong trong Excel.

Tap d6i twong — Collection

Mot khéi niém rat quan trong trong 1ap trinh VBA 14 khai niém tap d6i tuong (hay Collection).
Tap dbi twong 1a mdt nhoém cac ddi twong cing 16p voi nhau (va dwong nhién, ban than tap d6i
tuong cling 1a mot ddi tuong). Chang han nhu tip d6i twong Workbooks chira tit ca cac d6i
tugng Workbook dang dugc mo hay tap ddi tuong Worksheets chira tat ca cac Worksheet trong
mét Workbook nao d6. Nguoi 1ap trinh c6 thé thao tac trén toan bo cac ddi tuong co trong tap
d6i tuong hodc co thé trén mot d6i tuong riéng 1é trong tap ddi tugng do. Pé tham chiéu dén
mot ddi tuong riéng 1é trong tap ddi tuong, ¢ thé sir dung tén ciia ddi tugng theo cach sau:

Worksheets (“Sheetl”)

Néu Sheetl 1a sheet dau tién trong tap ddi tuong Worksheet, thi ta con cé thé tham chiéu dua
trén so thir tu cia Sheetl theo cach sau:

Worksheets (1)

Tuong tu, dé tham chiéu dén Sheet thir 2 trong tap ddi tuong Worksheets, ta co thé sir dung
Iénh: Worksheets(2).

Mdi tap ddi tugng co cac phuong thuc dung dé thao tac trén chinh tap dbi tuong do6. Cac
phuong thirc nay rat khac nhau trén cac tap d6i tugng khac nhau. Vi vy, nguoi 1ap trinh c6 thé
str dung Object Browser dé tim hiéu vé cac phuong thirc trong tip d6i tuong.

5.2. Mét s6 doi twong co ban trong Excel

Hé théng ddi tuong trong Excel rat da dang va tuong tng dung dé biéu dién cac thanh phan
trong Excel. Phan nay s& gidi thiéu chi tiét vé cac ddi tugng va tap dbi tuong chinh trong Excel
cung voi cac phuong thirc/thudc tinh cua ching thong qua cac ma Iénh twong ung.

5.2.1. Pdi twgng Application

Déi twong Application chinh la tmg dung Excel ma nguoi dung dang lam viéc trén d6, mdi
lan chay Excel s€ c6 mot dbi tugng Application dugc tao ra. Application la ddi tuong cao
nhit (d6i twong gdc) trong cay ddi twong ciia Excel. Viée truy cap dén cac dbi tuong khac, can
phai duge thuc hién thong qua d6i tuong Application.

Pbi tuong Application c6 chtra nhiéu thiét l1ap cho Umg dung (chéng han nhu cac lva chon
trong trinh don Tools=>Options...) va rat nhiéu dbi trong trong Gmg dung (ching han nhu cac
tai liéu dang dugc md - Workbooks, hay bang tinh hi€n hanh -ActiveSheet...).

Viéc tao moi mot déi tugng Application tuong duong véi viéc khdi dong Excel, do do, dé
khéi dong Excel tir moi trudong 1ap trinh khac, nguoi 1ap trinh phai viét doan m3 lénh dé tao
méi mot ddi tugng Application. Poan mi 1énh sau s& khoi dong Excel tir chuong trinh ngoai
(vi du nhu khi 1ap trinh trén VB) va mé mot workbook trong Excel:

Dim x1 As Excel.Application
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Set x1 = New Excel.Application ‘Khéi déng Excel
x1.Workbooks.Open "newbook.xls" ‘M& mdt Workbook

Du6i day la cic phuong thic va thudc tinh thuong dwoc st dung trong dbi twong
Application.

ActiveCell

Thudc tinh ActiveCell thé hién cho 6 hién thanh trong bang tinh Excel. Kiéu dir liéu cua
ActiveCell 13 kiéu Range. Nguoi dung c6 thé truy cap dén dia chi cua 6 hién hanh bang cach
truy cap thém vao mot cap nira trong ciy phan cap déi tugng, do 1a thudc tinh Address:

MsgBox Application.ActiveCell.Address

Poan ma trén hién thi dja chi cta 6 hién hanh theo dang dia chi tuyét ddi, chfmg han nhu $A$6.
Can luu y 1a thugc tinh Address chi tra vé dia chi cua 0, chir khong phai dia chi day du bao gom
ca tén sheet va workbook.

ActivePrinter

Thudc tinh ActivePrinter chira tén cua may in hién hanh. Kiéu dir liu cta thudc tinh
ActivePrinter 1a kiéu String. Poan ma sau hién thi tén ciia may in hién hanh:

MsgBox Application.ActivePrinter
Thudc tinh nay rat ¢6 ich khi thong bao cho ngudi ding biét vé may in hién hanh trudc khi in
mot bang tinh nao do.
ActiveSheet

Thudc tinh nay tra vé ddi twong sheet dang hién hanh trong Excel. Ciing can chd ¥ rang trong
Excel c¢6 nhiéu loai sheet khac nhau nhu Worksheet (loai hay dung nhét), Chartsheet. .., chi tiét
xem thém muc “Péi twong Workbook” trang 127. Poan mi sau st dung him TypeName, ham
tra vé kiéu dit liéu cua bién, dé tir d6 biét duoc kiéu cua sheet hién hanh:

MsgBox TypeName (Application.ActiveSheet)

ActiveWindow

Thudc tinh nay tra vé doi tugng chira cura s6 hién hanh, néu khong ctra s6 nao dugc md thi s€
trd vé gia tri Nothing. Ki€u dit li€u ctia thudc tinh nay 1a Window. Poan ma sau s€ thu nhé ctra
s0 hién hanh thong qua thudc tinh WindowState:

Application.ActiveWindow.WindowState = x1Minimized

ActiveWorkbook

Thudc tinh nay tra vé d6i tuong chira workbook nam trong cira s6 hién hanh (tép XLS dang lam
viéc), néu khong co6 cira s6 nao dugc mé hodc cua sd do 1a ctra s6 khong chira workbook (nhu
ctra sO Info, Clipboard,...) thi s& tra vé gia tri Nothing. Kiéu dir liéu cta thudc tinh nay 1a
Workbook. Poan mi 1énh sau s& hién thi nén ciia workbook hién hanh:

MsgBox Application.ActiveWorkbook.Name

J
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Thugc tinh ActiveWorkbook va ActiveWindow rat dé nham lan voi nhau. Thoat nhin, mdi
workbook ciing giéng nhu mét ctra sd ‘trong Excel, nhung thuc chat khong phai vay. Pé rd hon
su khac biét gitra workbook va cira s, ta tao thém mot cira so moi bang cach chon trinh don
Window=New Window. Cira s6 méi duoc tao c6 ndi dung gidng nhur ctra s6 ban dau, nhung
ngudi dung c6 thé lya chon nhimg ving khac nhau trén hai cira s6 (médc du ca hai cira s6 déu 1a
thé hién cua cung mot workbook). Va nhu vay, mdi mot workbook cé thé dugc hién thi trén
nhiéu ctra s6 khac nhau, nhung mdi mot cira so chi hién thi duoc mot workbook ma thoi.

AddIns

La tap ddi tuong chira tat ca cac add-in da dugc tai vao trong Excel. Doan mé 1¢énh sau s& lan
luot hién thi tén cia tat ca cac add-in, bao gdm ca dudng dan:

Sub Hien thi Add in()
Dim MyAddin As AddIn
For Each MyAddin In Application.AddIns
MsgBox MyAddin.FullName
Next MyAddin
End Sub

Calculate

La phuong thirc thuc hién qué trinh tinh toan lai trén toan bo sheet, gidng nhu khi nhan phim
FO.

Application.Calculate

Calculation

La thudc tinh dung dé thiét lap ché d6 thuc hién tinh toan trong chuong trinh Excel. Cac gia tri
¢ thé gan cho thudc tinh nay 1a xICalculationAutomatic (tinh ty dong), xlCalculationManual
(tinh thu cong) va xlCalculationSemiautomatic (tinh ban tu dong — tinh tyr dong ngoai trir phan
bang). Vi du doan ma sau chuyén ché do tinh thanh ban ty dong:

Application.Calculation= xlCalculationSemiautomatic

Diéu nay twong duong vdi viéc chon trinh don Tools=Options, chon thé¢ Calculation va chon
lya chon Automatic except tables.

Ché d6 tinh mic dinh trong Excel la ché do tinh tu dong. Tuy nhién, ddi vai nhitng bang tinh cé
kho1 lugng tinh toan 16n, néu dé ché do tinh tur dong thi moi lan thay doi so liéu la mot lan thue
hién tinh toan. Trong nhing truong hop nhu vy, nén chuyén sang ché do6 thu cong, sau do tién

hanh thay (101 s6 liéu tinh toan. Sau khi da thay d6i xong cac s6 liéu thi méi tién hanh tinh toan
mot 1an cubi.

Caption

La thudc tinh ding dé chira tiéu dé ctia chuong trinh Excel. Kiéu dit liéu ctia thudc tinh nay 1a
String. Poan ma sau s¢€ thay doi tiéu dé cua chuong trinh Excel:

Application.Caption = "Chuong Trinh EXCEL"

Va day 1a két qua thuc thi doan ma trén
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Tiéu dé da thay déi

Chuong Trinh EXCEL - Book1
Eﬂ Eile  Edit “iew Inset Fomat  Tools

NEHRSQE 5@

Mubn thiét 1ap lai gia tri mic dinh (Microsoft Excel), chi can gan gia trj cia Caption= “”

Columns va Rows

La hai tap ddi tuong thé hién tat ca cac cot va cac hang trong sheet hién hanh, ta c6 thé sur dung
de truy cap moét ¢t hoac mot hang nao do.

Poan ma sau sé chon toan bo cot C:

Application.Columns (3) .Select

Con doan ma sau s€ chon toan bo hang thu 9:

Application.Rows (9) .Select

Dialogs

Dialogs 1a tap ddi tuong chira tit ca cac hop thoai da dugc dinh nghia sin trong Excel. Chi tiét
ve tap doi tuwong nay, tham khao muc “Cdac hop thoai mac dinh trong Excel — Tap doi twong
Dialogs” trang 170.

Help
Phuong thirc nay hién thi tép trg gitip do nguoi dung chi dinh.

Application.Help "C:\Program Files\" & _
"Microsoft Office\OFFICE11\1033\VBAXL10.CHM"

Néu khong chi ra tép tro gitip, phuong thirc nay s& hién thi tép trg giup mac dinh trong Excel.
Quit

Phuong thirc nay s& dong chuong trinh Excel lai, giéng nhu khi Iya chon trinh don File= Exit.
Chuong trinh s€ nhac nguoi dung luu lai cac té€p chua dugc luu.

Application.Quit

RecentFiles

RecentFiles 14 tap ddi tugng luu giit nhitng tép md sau cing nhét trong Excel. Mi d6i twong
trong tap doi tugng RecentFiles co kic¢u dir li¢u 1a RecentFile. Vi du sau s€ hién thi lan luot tén
cua cac t€p md sau cung nhat trong Excel:

Public Sub RecentFile()
Dim myRecentFile As RecentFile
For Each myRecentFile In Application.RecentFiles
MsgBox myRecentFile.Path
Next myRecentFile
End Sub

J
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Selection

Thudc tinh nay thé hién cho dbi tuong dang dugc chon trong Excel. Kiéu dit liéu tra vé cua
thudc tinh nay tuy thudc vao ddi twong duoc chon. Néu ddi twong chon 13 cac 6, biéu dd, hoic
mot duong thang thi kiéu dir liéu tra vé twong ung s& la Range, ChartArea, Line... Vi vay khi
1ap trinh, can phai cha ¥ kiém tra kiéu dit liéu tra vé cta thudc tinh nay dé c6 cac thao tac hop
1y, trdnh 16 xay ra khi thyc thi chuong trinh. Vi du sau sé& hién thi dia chi cua cac 6 dang dugc
chon trong Excel:

Dim mySelection As Variant

Set mySelection = Selection
If TypeName (mySelection) = "Range" Then ‘Kiém tra kiéu dir
liéu
MsgBox mySelection.Address
Else
MsgBox "P&i tugong dugc chon khéng phai kidu Range"
End If
Sheets

Sheets 1a tap ddi tuong chtra tat ca cac sheet co trong workbook hién hanh, gém ca 4 loai sheet:
worksheet, chart sheet, macro sheet va dialog sheet. Poan macro sau s€ hién thi tén va kiéu cua
tat ca cac sheet co trong workbook hién hanh:

Sub Sheets ()
Dim mySheet As Variant
For Each mySheet In Application.Sheets
MsgBox mySheet.Name & " - " & TypeName (mySheet)
Next mySheet
End Sub

ThisWorkbook

Thudc tinh nay tra vé doi tuong thé hién cho workbook hién hanh, noi dang thuc hién macro.
Kiéu dit li€u cua thudce tinh nay 1a Workbook.

Undo

Phuong thire nay s€ khoi phuc lai céc thao tac trude do trong Excel. Thao tac nay twong tu nhu
khi chon trinh don Edit= Undo... trong Excel.

Application.Undo

CHU Y Khi truy cap dén mét doi tugng thudc mét doi tugng khéc, néu khdng chi rd tham
i ! : chiéu doi tugng thi déi dugc tham chiéu sé la do6i tugng hién hanh. Vi du nhu néu muén
L ™) truy cap vao 6 Al cua Sheetl cua workbook hién hanh, thay vi si’ dung cau Iénh
“ActiveWorkbook.Worksheets("Sheet1”).Range("A1”)” chi can dung «cadu I|énh
“Worksheets(“Sheet1”).Range(“A1”)". Hoac néu st dung cau Iénh “Range(“A1”).Select” thi

0 Al cula sheet hién hanh s& dudc chon.

5.2.2. Pdi twrogng Workbook

Workbook 12 mot ddi tuong phd bién trong Excel. Hau hét tit ca cac thao tac trén Excel déu
dugc thuc hién trén mdt workbook nao do. Trong mdi phién lam viéc cua Excel co thé co6 rat
nhiéu workbook duoc md, va viée truy cap dén mot workbook nao d6 sé& dugc thyc hién thong
qua tap dbi tugng Workbooks, dua trén tén hodc chi s6 cuia cac workbook, chi sd nay phu thude

J
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vao trinh tu md/tao workbook. Ngoai ra, nguoi 1ap trinh con c6 thé truy xuit dén workbook
hién hanh thong qua doi tugng ActiveWorkbook.

Dé tao mdi mot workbook, sir dung phuong thirc Add c6 trong tap d6i twong Workbooks:

Workbooks.Add "Tao mdi mdt Workbook

M&i workbook trong Excel c6 thé chira nhiéu sheet khac nhau (tuy thudc vao dung luong bd
nh¢). Co 4 loai sheet khac nhau:

+ Worksheet: day la loai sheet phé bién nhat, 13 loai sheet thuc hién viéc tinh toan va thao
tac chinh trong Excel. Mdi sheet bao gdm 256 cot va 65536 hang tao thanh hé théng céac
0 chura dir li¢u. Ngoai ra, trén mdi worksheet con thé chtra cac dbi tuong khac nhu biéu
dd, cac dbi tuong dd hoa, céac diéu khién, ...

+ Chart sheet: mdi chart sheet thuong chi chira mot biéu do. Thong thuong, nguoi dung
thich str dung bi€u d6 nhung trong worksheet hon 1a stt dung bi€éu do trong mot chart
sheet riéng bi¢t. Tuy nhién, chart sheet lai giup cho vi¢c bo tri va in an biéu do thuc hién
d¢ dang hon

+ XLM macro sheets (con goi la MS Excel 4 macro sheet, la loai sheet dd 16i thoi, nhung
van con ho trg): dung dé chira cac macro XLM. XLLM macro sheet cling c6 chura cac 6 dir
liéu nhung chi hién thi cong thirc chir khong hién thi két qua tinh.

4 Dialog sheets (da 16i thoi, nhung van con hd tro): 1a noi chta cac hop thoai tuy bién do
nguoi dung tu tao (giong nhu Userform trong VBA).

Céc phuong thirc va thudc tinh thuong duoc st dung cua ddi trong workbook:
Activate

Phuong thirc nay sé& kich hoat mot workbook trong tip ddi twong Workbooks thanh workbook
hién hanh, va sheet hién hanh cua workbook d6 sé¢ dugc kich hoat lam sheet hién hanh trong
Excel.

Dé kich hoat workbook c6 tén Book1 lam workbook hién hanh, thuc hién nhu sau:

Workbooks (“Bookl”) .Activate

Con dé kich hoat workbook dau tién trong Excel, thuc hién nhu sau:

Workbooks (1) .Activate

ActiveSheet

Thudc tinh nay tham chiéu dén sheet hién hanh ctua workbook. Trong mdi phién lam viéc cua
Excel, sd lugng Workbook dugc mé 1a khong han ché, mdi workbook nay déu c6 mot sheet
hién hanh, nghia 1a khi ta chon 1am viéc véi workbook d6 thi con tré s& nam trong sheet nay.
Kiéu dir liéu tra vé cua thudc tinh nay tuy thudc vao kiéu sheet hién hanh (mot trong 4 loai).
Trong dbi tuong Application ciing ¢6 thudc tinh ActiveSheet, nhung thudc tinh nay 1a sheet
hién hanh cuia workbook hién hanh, nghia 1a noi cé con tro dang hoat dong, nhu vay, néu
workbook ndy 13 hién hanh thi thudc tinh ActiveSheet cta d6i twong Application va cta dbi
tugng Workbook 1a nhu nhau.

Doan mi 1énh sau hién thi tén cta sheet hién hanh cua workbook tén 1a Book!:

MsgBox Workbooks (“Bookl”) .ActiveSheet.Name

8
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Close

Phuong thirc nay s€ dong workbook lai, twrong tu nhu khi sir dung trinh don File= Close trong
Excel. Ngoai ra con c6 cac tham so0 tuy chon khac phuc vu cho viée luu trix tép.

Workbooks ("Bookl”) .Close ([SaveChanges], [Filename])

Trong d6 y nghia cua cac tham so nhu sau:

4 SaveChanges: tham s tuy chon. Bang TRUE néu mudn luu tit ca cac thay doi, va bang
FALSE néu chi muon dong workbook ma khong luu. Néu bo qua, tuy chon nay thi
phuong thirc nay s€ giong hoan toan nhu khi ta chon trinh don File= Close.

4 Filename: tham s tuy chon. S& luu tép véi tén chira trong Filename.
PrintOut

Phuong thirc nay s€ in sheet hién hanh cua workbook ra may in.

Workbooks (1) .PrintOut

Phuong thirc ndy con c6 rat nhiéu tham s khac nira, tat ca déu 1a tham sd tuy chon:
+ From: sO tht ty trang bat ddu in, néu bo qua thi s& in tir dau.
4 To: s thir tu trang cudi ciing duoc in, néu bo qua thi s& in dén trang cubi cung.
4 Copies: sb ban sao khi in ra, néu bo qua thi chi in mdt ban.

4 preview: néu biang TRUE, Excel s& hién thi cira s6 xem truéc khi in. Néu bang FALSE,
hodc bd qua, thi s& in truc tiép.

4 ActivePrinter: thiét lap tén cho may in hién hanh.

4 PrintToFile: néu bang TRUE sé in ra tép. Trong truong hop d6, néu khong gan gia tri
cho tham s0 PrToFileName, Excel s€ hién thi hop thoai dé ngudi dung nhap vao tén tép.

4 Collate: néu bang TRUE va sb ban sao 16n hon 1, Excel s& sap xép cac ban in thanh timg
tap hoan thién.

4 PrToFileName: néu tham sd PrinToFile gan bang TRUE thi tham s6 nay s€ thiét lap tén
teép dé in ra.

PrintPreview
Phuong thtrc nay s€ hién thi ché do xem trudc khi in cho sheet hién hanh cia workbook tham
chiéu.

Workbooks (1) .PrintPreview

Save va SaveAs

Céac phuong thuc nay s€ luu workbook va thuong dugc dung trudc khi dong workbook.
Phuong thirc Save s& luu nhitng thay doi vao chinh workbook d6. Con phuong thirc SaveAs s&
luu workbook ra mot tép mdi. Poan ma sau s€ luu workbook cé tén Bookl va sau do luu
workbook c6 tén 1a Book3 véi tén moi la MyFile.xls:

Workbooks (“"Bookl”) .Save
Workbooks (“"Book3”) .SaveAs “C:\MyFile.xls”
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Saved

Thudc tinh nay tra vé gia tri TRUE néu workbook di duoc luu, va nguoc lai 1a FALSE. Poan
ma sau s€ hién thi trang thai luu cua workbook:

MsgBox Workbooks (1) .Saved

Sheets

Tap dbi tuong Sheets cua workbook ciing giéng nhu tdp ddi twong Sheets cua ddi tugng
Application (xem lai muc “Sheets” trang 127). Tuy nhién, tdp dbi tuong sheets ciia workbook
tham chiéu truc tiép dén cac sheet trong workbook d6, con tip dbi turong sheets cua doi tuong
Application lai tham chiéu dén cac sheet trong workbook hién hanh.

Windows

Windows 1a tap dbi twong chira tat ca cac cira s6 c6 trong dbi tuong Workbook. Chi tiét vé tap
doi twong Windows, xem thém muc “Poi twong Window” trang 130.

Worksheets

Worksheets 13 tip ddi twong chira tit ca cac worksheet co trong ddi twong Workbook. Chi tiét
ve tap doi tuong Worksheets, xem thém muc “Poi twong Worksheet” trang 133.

5.2.3. Poi twgng Window

Dbi tugng Window thé hién cho mot ctra s bén trong tng dung Excel. Nhu da dugce dé cap,
(101 tuong Window rat dé nham 1an véi d6i tuong Workbook. Thoat nhin, méi workbook ciing
gidng nhu mot cira s6 trong Excel, nhung thuc chit khong phai vay. De rd hon su khac biét
giita d6i tuong workbook va dbi twong window, ta tao thém mot cira ) moi bang cach chon
trinh don Window=New Window. Cira s6 méi duoc tao ¢ ndi dung gidng nhu cira s6 ban
dau, nhung ngudi dung co thé lam viée trén hai cura s6 nay gidng nhu khi lam viéc trén 2
workbook riéng biét (mdc du ca hai cura s6 déu 1a thé hién cua cung mét workbook). Buong
nhién, sy thay ddi & ctra s6 nay s& duoc tr dong cap nhap trong cac cua s6 con lai. Va nhu vay,
mdi mot workbook c6 thé dugc thé hién bang nhiéu ctra s6 khac nhau, nhung mdi mot cira s6
chi thé hién dugc mot workbook ma thoi.

Pé truy xuat dén mot dbi tuong trong tap (‘101 tugng Windows, nguoi dung c6 thé truy cap theo
tén hodc theo th ty ctia ctra s6. Dé truy xuat den clra sb o tiéu dé 1a Book1 (1a dong chir xuét
hién trén thanh tiéu dé cua ctra so), ta st dung cAu truc sau:

Windows (“Bookl”)

Dé truy xuat dén cira s thir 2 trong tap d6i tugng Windows, ta sir dung cau triic sau:
Windows (2)

S(f) thur tu cﬁq mot cira s6 1a kh(:)ng ¢d dinh ma thay doi tuy theo s6 ctra s6 hién thi va sy thay

doi cua ctra sO hién hanh. Ctra s6 hién hanh ludn c6 tha tu la 1.

Duéi day 1a cac phwong thire va thude tinh thuong st dung trong dbi twong Window:

Activate, ActivateNext va ActivatePrevious

Cac phuong thirc nay dung dé kich hoat mot cira s6 nao do6 trong tap ddi twong Windows.
Activate, ActivateNext va ActivatePrevious dung dé kich hoat ctra s6 duge chi dinh, ctra sd tiép
theo va cira sb trudc cua cira s6 duge chi dinh. Poan ma sau sé& kich hoat ctra s tén 1a Bookl,
sau d6 s& kich hoat cira s6 nam phia trudc cia cira s6 Bookl.

&
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Windows ("Bookl1l") .Activate
Windows ("Bookl") .ActivatePrevious

ActiveCell

Thudc tinh nay tham chiéu dén 6 hién hanh, 1a 6 ¢6 con trd dang hoat dong, trong dbi tuong
Window. Poan ma sau s€ hién thi dia chi ctia 6 hi¢én hanh trong ctra s6 thur 2 trong tap doi
tugng Windows:

MsgBox Windows (2) .ActiveCell.Address

ActiveSheet

Thudc tinh nay tham chiéu dén sheet hién hanh cua workbook dang xét.

Caption

Thugc tinh nay chira néi dung ghi trén thanh tiéu dé cua cira s6. Poan mi sau s& thay d6i dong
tiéu dé cua ctra s6 hién hanh:

ActiveWindow.Caption = “MyWindow”

Close

Close 14 ham thyc hién dong cira s6 dang xét. Ham nay tra vé gia tri TRUE néu dong dugc cira
s0, va tra vé gia tri FALSE néu ctra s0 khong dugc dong. Ham nay cling chira cac tham so tuy
chon khac, chi tiét xem thém phuong thue Close cua doi tuogng Workbook trang 129.

Cac thudc tinh vé hién thi

pPbi tuong Window c6 chua nhiéu thudc tinh dé thiét 1ap cac lua chon v& hién thi trong clra sb
nhu sau:

Thubc tinh Giai thich

DisplayFormulas TRUE: tat ca cac 6 sé hién thi cong thirc chlr khdng phai gia tri
DisplayGridlines TRUE: hién thi cac dwéng lwéi bén trong cira sb

DisplayHeadings TRUE: hién thj thanh thé hién vi tri ctia cot va hang
DisplayHorizontalScrollBar | TRUE: hién thj thanh cuén ngang

DisplayOutline TRUE: hién thj thanh thé hién Outline

DisplayRightTolL eft TRUE: hién thj trat tw cot tdng dan tir phai sang trai. Mac dinh la FALSE

DisplayVerticalScrollBar TRUE: hién thi thanh cudn ding
DisplayWorkbookTabs TRUE: hién thij thé chira cac sheet trong workbook

DisplayZeros FALSE: cac 6 c6 gia tri bang 0 sé& khong hién thj

Poan ma sau s¢€ an di thé chira cac sheet trong workbook hién hanh:

ActiveWindow.DisplayWorkbookTabs = False
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NewWindow

Phuong thirc ndy s& tao mot ctra s6 méi dya trén cira s6 dang duoc tham chiéu giéng nhu khi
chon trinh don Window=New Window trong Excel vay.

ActiveWindow.NewWindow

RangeSelection

Thudce tinh nay tham chi€u dén vung dang dugc chon trong ctra s6 dugc tham chiéu. Kiéu dix
liéu cua thudc tinh nay 1a Range. Poan ma sau sé hién thi dia chi cua vung dugc chon trong ctra
sO hién hanh:

MsgBox ActiveWindow.RangeSelection.Address
Gia tri hién thi co thé & dang dia chi tuyét dbi cua mot 6 - $C$3, hodc mot vung chon -
$B$10:$DS$12.
SelectedSheets

SelectedSheets 1a tap ddi twong chira tat ca cac sheet dang duoc ngudi ding lua chon. Kiéu dit
li¢u cua thudc tinh nay 1a Sheets, vi thé tat ca cac thao tac trén tap doi tugng SelectedSheets
cling giong nhu trén tdp doi twong Sheets

WindowState

Thudc tinh nay lwu trit trang thai cua dbi twong Window. C6 3 trang thai cta ddi twong
Window nhu sau:

Trang thai doi twong Window Gia tri cta thudc tinh
Ctra sb dwoc phong dai toan man hinh xIMaximized

Ctra sb dwoc thu nhé xIMinimized

Ctra s & trang thai théng thwong xINormal

Poan ma sau s€ thu nho ctra s6 hién hanh:

ActiveWindow.WindowState = x1Minimized

Zoom

Thudc tinh nay dung dé thiét 1ap ché d6 phong dai cho cho cira so, giéng nhu khi ta sir dung
trinh don View=Zoom trong Excel. Poan ma sau s€ phong dai ctra s6 hién hanh 1én 120%:

ActiveWindow.Zoom = 120

GOT Y Trong Excel, d& thu/phdng ctra s6, chi cdn nhan phim CTRL + cudn phim giifa cta
chuot.

o
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5.2.4. Doi twong Worksheet

Péi tuong Worksheet thé hién cho mot worksheet trong mot workbook. Day la ddi tuong rat
pho bién trong excel, hau hét cac thao tac déu dugce tién hanh trong mt worksheet.

-/-l CHU Y Worksheet chi 1a mot trong nhiéu dang sheet ctia mot workbook. Chi tiét vé cac
L loai sheet trong Excel, xem thém muc “Hd7 tuong WorkbooK' trang 127.

Trong cdy phan cp ddi tuong, d6i tugng Worksheet nam sau tap dbi tuong Worksheets cua dbi
tuong Workbook. Vi vay, cac ddi tugng Worksheet déu dugc truy cap thong qua tap dbi tuong
Worksheets. Tuong tu nhu d6i véi dbi tuong Window, mdi dbi twong Worksheet déu dugce truy
cap thong qua tip d6i twong Worksheets bang tén ctia worksheet hodc theo thir ty ctia no.

Mot cach khac dé biét thir tu caa worksheet, d6 12 xem tht tu xuét hién trén thé chira cac sheet
trong bang tinh.

M Sheetl / Chartl b Sheet3 { sheetz /
L L AutnShanes - S 1 lag] _c.iJ P

Hinh II-56: Thi{r tv ciia Worksheet

Trong minh hoa trén, vi tri thir 2 1a cua Chart sheet nén khong dugc tinh trong thir ty ctia cac
worksheet.

Pé tao mot worksheet méi, str dung phuong thirc Add cé trong tap dbi twong Worksheets.

Worksheets.Add

Dudi déy 1a cac phuong thirc va thudc tinh phd bién trong dbi tugng worksheet.
Calculate

Phuong thirc nay thyuc hién qua trinh tinh todn cho toan bd worksheet dugc tham chiéu (xem
thém muc “Calculation” trang 125):

Worksheets (“Sheetl”) .Calculate

Comments

La tap dbi twong chira tit ca cac chi thich' ¢6 trong worksheet dang dugc tham chiéu. Kiéu dit
li¢u tra vé 1a kieu Comment. Poan ma sau s€ hién thi ndi dung cua tat ca cac chu thich cé trong
sheet hién hanh:

Dim myComment As Comment

For Each myComment In Worksheets (“Sheetl”) .Comments
MsgBox myComment.Text

Next myComment

Delete

' Cht thich 12 mot doan vén ban gén thém vao modt 6 nao d6. Poan vin ban nay duge hién 1én mdi khi ngudi dung
di chudt trén 6. O nao co6 chu thich thi s€ c6 thém biéu tugng hinh tam gidc mau doé ¢ goc trén bén phai cia 6. Bé
tao chu thich cho mét 6, chon trinh don Insert=Comment trong Excel.

o
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Phuong thirc ndy s& xoa worksheet duoc tham chiéu, giébng nhu khi chon trinh don
Edit=Delete Sheet trong Excel. Poan ma sau s€ xo4 worksheet tén 1a “Sheet3”:

Worksheets (“Sheet3”) .Delete

Name

Thudc tinh nay tra vé tén ciia worksheet giéng nhu dugc hién thi trén thé chita cac sheet trong
workbook.

PrintOut va PrintPreview

Nhitng phuong thirc nay dung dé thuc hién in hodc xem trudc khi in mot worksheet. Chi tiét vé
cac tham sd cho phuong thirc PrintOut, xem lai muc “Béi tugng Workbook - PrintOut” trang

129.
Worksheets (“Sheet2”) .PrintOut PrintPreview:=True ’'In, cbd xem trudc
Worksheets (“Sheet3”) .PrintPreview "Xem trudc khi in

Protect va Unprotect

Phuong thirc Protect s€ bat ché d6 bao vé cho worksheet giéng nhu khi chon tir trinh don
Tools= Protection=>Protect Sheet trong Excel. Néu can tao mat khau dé yéu cau nguoi ding
nhap mdi khi tit ché do bao vé, nguoi dung c6 thé nhap thém vao tham sb chudi ky tu chira mat
khau trong phuong thirc Protect

Worksheets (“"Sheet2”) .Protect B4t ché dé bao vé
Worksheets (“Sheet2”) .Protect Password:="Excel" "Bao vé&, cbé mat khiu

Phuong thirc Unprotect s& tat ché d6 bao v¢ cua worksheet. Dbi véi nhitng worksheet dugc bao
Ve bang mat khau, can phai truyen thém tham s6 13 chudi ky tu chira mat khau dé tit ché do bao
v¢; néu khong truyén tham s6 mat khau, mot hop thoai s& duoc hién 1én dé nguoi str dung nhap
vao mat khau.

Worksheets (“Sheet2”) .Unprotect Password:="Excel" ’'T&t ché dé bao vé

Range

Pay la thudc tinh rit quan trong trong lap trinh trén Excel. Thudc tinh nay s& duoc trinh bay rd
hon trong muc “Poi twong Range” trang 135.

Select

Phuong thirc nay sé chon worksheet tham chiéu 1am worksheet hién hanh, tuong tu nhu khi
chon worksheet trén thé chira cac sheet cua workbook.

Worksheets (“"Sheet2”) .Select ‘Chon Sheet2 lam sheet hién hanh

SetBackgroundPicture

Phuong thirc nay s& chon mot anh lam anh nén cho worksheet, gibng nhu khi chon trinh don
Format=Sheet=>Background... trong Excel. Tham s6 bit budc phai nhap vao 1a tén tép do
hoa dung dé 1am anh nén, bao gdm ca dudng dan day du. Néu mudn xo4 anh nén, chi can nhap
tham s tén tép dd hoa bang rong.

J

Worksheets (“Sheetl”) .SetBackgroundPicture "C:\MyPicture.jpg"
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Worksheets (“"Sheetl”) .SetBackgroundPicture "" ’Xo4 anh nén

Visible

Thudc tinh nay thiét lap su hién thi cua worksheet, béng TRUE néu worksheet dugc hién thi.
Viéc thay do6i gia tri cua thudc tinh nay ciling twong ty nhu khi chon tu trinh don
Format= Sheet=Hide/Unhide... trong Excel.

Worksheets (“Sheetl”) .Visible = False 'An Sheetl
Worksheets (“Sheetl”) .Visible = True "Hién thi lai Sheetl

Name - Dat tén cho mot vung dit liéu trong Worksheet

Str dung thudce tinh Name dé dat tén cho vung dir liéu can thao tac theo cach sau:

Dim a As Worksheet
Set a = Worksheets ("Sheetl")
a.Names.Add "ABC", "=SAS$1:$DS5"

" CHU Y Néu tén dudc dit da co thi viing dif liéu cli s& dudc dinh nghia lai theo pham vi
Z ® N mdi. Néu vung dir liéu khon cod ddu $ thi né s€ tu dong tinh ti€n theo vi tri cGa 6 hién
hanh.

5.2.5. Poi twong Range

Péi twong Range tham chiéu dén mot 6 hodc mot ving dir liéu trén bang tinh. Day 13 dbi twong
phé bién nhat trong Excel, bdi hau hét cac tuong tac voi Excel déu duoc thuc hién dya trén cac
6 va ving dir lidu. Vi ddi tuong Range, ngudi lap trinh khong chi tac dong 1én mot 6 riéng 1é
ma con co thé tic dong 1én nhiéu 6 cting mot luc.

Tham chiéu dén déi twgng Range

Viéc tham chiéu dén ddi tuong Range dugc thuc hién dua trén dia chi cua cac 6 va duoc thuc

hién theo nhiéu phuong thirc khac nhau. B¢ lam 1 hon cach thirc tham chicu, cac vi du sau sé

thuc hién gan gia tri cho vung dir liéu dugc tham chiéu.

Dé tham chiéu dén mot 6 nao do, chi can nhap dia chi cta 6. Dia chi cua 6 c6 thé 1a kiéu dia chi

tuong doi, hodc tuyét doi. Vi du sau s€ tham chi¢u dén 6 B2:
ActiveSheet.Range ("B2") .Value = 9

‘hodc cé thé gan truc tiép nhu sau:
ActiveSheet.Range ("B2") = 9

A B C

e | LD R —

Trong trudng hop néu ngudi dung c6 mot ving dir liéu dwoc dat tén, ngudi lap trinh c¢6 thé
tham chiéu dén vung dir liéu d6 thong qua tén ctia vung dir liu. Gid st trong Sheetl c6 mot
vung dir li€u tir 6 A2 dén 6 B3 dugc dat tén 1a Input, thi cach tham chiéu nhu sau:

Worksheets ("Sheetl") .Range ("SoLieu") = 9
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TE'_? 1‘{':""“9 —— Solieu - &
dir liéu A | B |

e [ D | Pt | —
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Truong hop néu mudn tham chiéu dén mdt vung dir li€u, nguoi 1ap trinh c6 thé dya trén dia chi
cua hai 6, 6 & goc trén bén trai va 6 & goc dudi bén phdi. Vi du sau s€ tham chiéu dén vung dir
liéu tir 6 B2 dén 6 C3 theo nhic¢u cach khac nhau:

Worksheets ("Sheetl") .Range ("B2:C3") = 9 ‘Cach thu nhét
Worksheets ("Sheetl") .Range ("B2.C3") = 9 ‘Cach tht hai
Worksheets ("Sheetl") .Range ("B2", "C3") = 9 ‘Céch thu ba

Hoic thay vi st dung ddi tuong Range, cO thé dung truc tiép dau ngodc vudng ([ ]). Piéu nay
tuong duong voi khi tham chiu str dung doi tuong Range:

Worksheets ("Sheetl") . [B2:C3] = 9 ‘Cach tht nhéit
Worksheets ("Sheetl").[B2.C3] = 9 ‘Cach tht hai
A E | © | D
1
2 g g
3 g g
|
4

Néu muébn tham chiéu dén mot vung dir liéu 1a giao cua céc vung dir li€u, su dung diu céach
gitta cac vung dit li¢u. Vi du sau s€ tham chiéu dén vung dir li€u la giao cua hai vung dir li€u la
A1:C3 va B2:D4, vung dugc tham chiéu thyuc su la ving B2:C3

Worksheets ("Sheetl") .Range ("A1:C3 B2:D4") = 9
A, B C - ~
i Vung dwoc |
2 g ‘:.-"' q tham chiéu
3 g 9 '
4
":I

Néu mgén tham chiéu dén mot vang dir liéu 14 hop cua cac vung dir liéu khac nhau, st dung
dau phay ngan cach gitra cac vung di li€u. Vi du sau s€ tham chiéu dén vung dir li€u 1a hop cua
cac vung dir li¢u A1:B2, 6 D3 va ving A4:C4

Worksheets ("Sheetl") .Range ("A1:B2,D3,A4.D4") = 9
A | B c | D | E
1 =] =]
2 g g
3 [
4 g ) ) 9'
o)
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Duéi day 1a cac phuong thirc va thudce tinh cua d6i twong Range:
Activate

Phuong thirc nay dung dé chuyén mot 6 thanh 6 hién hanh. Néu ving dir lidu 1 nhiéu hon mot
0 thi chi c6 mdt 6 dugc chon Iam hién hanh, 1a 6 & goc trén bén tréi. Can luu y 1a phuong thtrc
nay chi dugc goi thanh cong néu vang dit liéu d6 nam trén worksheet hién hanh. Vi vay, mudn
kich hoat mot vung dir li¢u trén mdt worksheet nao do, can phai chuyén worksheet d6 thanh
worksheet hién hanh.

Worksheets (“Sheetl”) .Activate
Range ("A3:B5”) .Activate

AddComment va ClearComments

Phuong thitc AddComment cho phép thém chu thich vao ving duge tham chiéu. Ving dir liéu
nay chi dugc phép 1a mot 6, va 6 d6 phai chwa c6 chu thich, néu khong s& 1am phat sinh 15i.
Con phuong thitc clearComments cho phép xo0d tit ca cic cha thich cua cac ving dir lidu.
Khéc voi phuong thitc AddComment, phuong thirc nay ¢ thé 1a mot ving bat ky.

Range ("A1:C3") .ClearComments ‘Xoa cht thich vung Al:C3
Range ("B2") .AddComment "Chu thich moi" ‘Thém cht thich &6 B2
Address

Thudc tinh nay tra vé dija chi cua vung dir liéu dugc tham chiéu. Vi du sau s& hién thj mot vung
dir liéu da duoc dat tén 1a soLieu trong Sheetl:

MsgBox Worksheets ("Sheetl") .Range ("SoLieu") .Address

BorderAround

Phuong thirc nay thuc hién vé& dudng bién xung quanh ving dit liéu duoc tham chiéu. Ngudi
1ap trinh c6 thé thiét 1ap kiéu duong, bé day nét vé€ va mau cia duong.

Worksheets ("Sheetl") .Range ("Al:D4") .BorderAround _
LineStyle:=x1DashDot, ColorIndex:=3, Weight:=x1Thick

Calculate

Phuong thirc nay thyc hién tinh toan cho ving dir liéu duge tham chiéu, 4p dung trong truong
hop ché dd tinh trong Excel duogc thiét 1ap thanh tinh toan thu cong (Manual).

Cells

Cells 1a tap ddi twong tham chiéu dén tit ca cac 6 nam trong vung dit liéu dugc tham chiéu. Chi
tiet xem thém muc “7Tdp doi tuwong Cells” trang 140.

Clear, ClearContents va ClearFormats

Phuong thirc Clear xo4 tat ca nhiing gi cé trong vung dir liéu dugc tham chiéu: noi dung, dinh
dang, chu thich...
Phuong thirc ClearContents chi xo04 ndi dung dugc luu trir trong vung dir liéu. Con phuong

thurc ClearFormats chi xoa dinh dang cta cac 6 trong vung dit liéu. Sau khi xo0d dinh dang, cac
0 s€ c¢6 dinh dang médc dinh trong Excel.

Worksheets ("Sheet2”) .Range ("Al1:C3"”) .Clear ‘Xo4 tét ca

J



GIAO TRINH TU PONG HOA THIET KE CAU PUONG

Worksheets (“"Sheet2”) .Range ("A1:C3”) .ClearContents ‘Xod ndéi dung
Worksheets (“Sheet2”) .Range ("A1l:C3”) .ClearFormats ‘Xoa dinh dang

Column va Row

Hai phuong thirc nay tra vé so thir tu cia cdt va hang cta 6 dau tién cta vung dir lidu dugc
tham chiéu.

MsgBox Worksheets ("Sheetl") .Range ("B3:D12") .Column ‘Hién thi gia tri 2
MsgBox Worksheets ("Sheetl") .Range ("B3:D12") .Row ‘Hién thi gid tri 3

Columns va Rows

Thudce tinh Columns va Rows thuc chat 1a tap doi tugng kiéu Range chira cac cot va cac hang
nam trong pham vi viung dit li¢u dugc tham chiéu. Vi du sau st dung vong ldp For Each ..
Next d€ doi mau va dién so thir ty ¢t vao cac cft trong vung dit li¢u dugc tham chiéu.

Public Sub VD Columns ()
Dim myColumns As Range
For Each myColumns In Range ("B3:C4,E2:F6").Columns

myColumns.Interior.Color = RGB(0, 255, 0) ‘Pdi mau
myColumns.Value = myColumns.Column ‘Pién sbé thu tu cot
Next myColumns
End Sub

Vung div liéu
dwoc tham chiéu

GOTY C6 thé st dung tap ddi tugng Columns va Rows dé truy cap dén ca mdt hang hay

mot cot nao do trong worksheet. Vi du sau sé dién gia tri 9 vao tat ca cac 6 trong cot C va
S cac 6 trong hang 3:

Worksheets("Sheet1").Columns("C") = 9

Worksheets("Sheet1").Rows("3") = 9

ColumnWidth va RowHeight

Thude tinh nay dung dé thiét 1ap chiéu rong cua cdt va chi€u cao cia hang cua vung dir liéu
duoc tham chiéu.

Worksheets ("Sheet2") .Range ("B2:C4") .ColumnWidth = 15
Worksheets ("Sheet2") .Range ("B2:C4") .RowHeight = 15

Offset

Ham Offset tinh tién vung dir li¢u theo ) hang va sb ¢cot duoc xac dinh trong cac thong s6 dau
vao cua ham Offset. Gid tri trd vé cua ham nay chinh la vung dir li¢u sau khi da dugc tinh tién.
Cau trac cua ham Offset l1a: Offsett(s6_hang, s6 cot). SO _hang néu la s6 duong la tinh tién

o
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xuong dudi, sO cdt néu 1a s6 duong la tinh tién sang phai. Vi du sau s€ tinh tién vung dir li¢u
1én trén 2 hang va sang phai 3 cot:

Worksheets ("Sheetl") .Range ("A4:B5") .Offset (-2, 3).Value = 9

A, B

1 Vung dir lieu
2 dwoc tham chiéu > .
3 L o i | d 91
4 P g g
- . :
E r | Vung dir Iif.tu

' ' da tinh tien

Replace

Phuong thire ndy ding dé thay thé mot chudi ky tu bang mot chudi ky tw khac. Vi du sau s&
thay the tir SIN bang COS:

Worksheets ("Sheet2") .Range ("A1.C5") .Replace "SIN", "COS"

Phuong thirc ndy ciing c6 nhiéu tham sé khac nita dé thiét 1ap ché do tim kiém vao thay thé nhu
trat tu tim kiém, phan biét chit hoa chit thuong,... Chi tiét xem trong hudng dan di kém cua
Excel.

Select

Phuong thirc ndy s€ lya chon viung dir li¢u dugc tham chiéu, giéng nhu khi sir dung chudt dé
lra chon mot vung dit lidu trong worksheet. Ciing giéng nhu phuong thirc Activate, ving di
lidu duoc tham chiéu phai nam trong worksheet hién hanh, néu khong s& lam phat sinh 15i khi
thuce thi chuong trinh. Vi du sau s€ chon vung dir liéu B2:C3 trong worksheet hi¢n hanh:

Range ("B2:C3”) .Select

Value

Thudc tinh nay chira gia tri ctia ving dit liéu. Can phai luu ¥ rang khi doc gia tri ctia vung dir
liéu thi ving dir liéu d6 bat budc phai 1a mot 6 don nhat, con khi gan gia tri thi ving di liéu c6
thé 1a mot 6 hodc mot vung dir liéu gdm nhidu 6 va trong truong hop do tit ca cac 6 déu co
cung mot gia tri.

MsgBox Range ("Al1l") .Value ‘Poc va hién thi gid tri & Al
Range ("B2:C3") .Value = 9 ‘Gan gia tri cho vung dit 1iéu B2:C3

GOT Y Trong khi lam viéc véi d6i tugng Range, ddi tugng tham chiéu dén mot ving dir
liéu, can Iuu y nhitng di€ém sau:

+Viéc thao tac vai Excel bang ma 1énh khong can phai thuc hién lua chon vung dit liéu, vi
thé€ nén han ché st dung cac phuadng thic nhu Activate hodc Select.

+Trong trudng hgp bat bubc phai sir dung cac phuang thirc nay, can phai kich hoat
worksheet cé chlra vung di liéu lam worksheet hién hanh bdng phuong thic Activate cla
worksheet do.
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+Nén sir dung cac viung dir liéu dugc dit tén, chdng han nhu nén s dung
Range(“KetQua") thay vi st dung Range("D45"). Vi khi sir dung Range(“D45"), néu ngudi
dQng chen thém mot hé’ng G phia trén hang 45 thi dia chi cia 6 can tham chi€u sé thay
doi, va can phai thay doi ma Iénh thanh Range(*D46"). Nhung néu s dung vung dir liéu
cd dit tén thi khdng can phai thay d6i ma 1énh.

+Excel cho phép Iua chon céc ving dif liéu rdi rac bat ky. Trong khi st dung Excel, ¢6 thé
thuc hién bang cach gilr phim CRTL khi chon vung dif liéu.

5.2.6. Tap ddi twgng Cells

Tap d6i tuong Cells 1a tap ddi twong chira tit ca cac 6 nam trong ving duoc tham chiéu. Tap
dbi twong Cells 1a mot thudc tinh cta dbi twong worksheet va cing la mét thudc tinh cua dbi
tuong Range. Khi truy cap thong qua d6i twong worksheet, tp d6i twong Cells tham chiéu dén
tat ca cac O cua worksheet do. Khi truy cap thong qua d6i turong Range, tap dbi tuong Cells chi
tham chiéu dén cac 6 nam trong vung dir liéu. Thyc chat mdi thanh phan cu thanh nén tap d6i
tugng Cells 1a mot 6, c6 kiéu dir liéu 1a Range nén tit ca cac phuong thire va thude tinh cua d6i
tuong Range deu c6 trong tap ddi tuong Cells. Xem thém muc “Péi tpng Range” trang 135 dé
biét chi tiét vé d6i twong Range.

Dé tham chiéu dén mot 6 nao d6 thong qua tap déi tugng Cells, c6 thé sir dung cdu tric sau:
4 object.Cells(chi sb hang, chi sb cot)
4 object.Cells(chi sb o)
4 object.Cells

Object 1a ddi twong co chira thude tinh Cells, co thé 1a dbi tuong kiéu Worksheet hodc kiéu
Range. C4c tham s6 chi_sé hang va chi_sé_cot la chi 5O twong dbi trong pham vi cla vung
dir liéu dugc tham chiéu. chi_sé 51asb thir tur cia 6 trong tap d6i tuong Cells, sb thir ty duoc
danh sd theo timg hang, tir trai sang phai va tir trén xubng dudi.

Xét doan ma sau:

Worksheets (“"Sheetl”) .Range ("B2:E4") .Cells (2, 3).Value = 9

1

2

3 T g «—Hang 2
4

5

5 ] 1

7 O dau tién Cot3

Poan ma trén str dung cach thi nhat dé gan gia tri 9 cho mot 6 ndm trong ving B2:E4. Object &
day chinh 1a ddi tuong kiéu Range, vi vay tap ddi tuong Cells 1a tap ddi twong chira cac 6 trong
ving B2:E4. Chi sé hang va cot s& duoc tinh twong d6i so véi 6 dau tién cua ving dir licu, 14 6
B2. Vi véy, Cells(1,1) 1 6 d4u tién cua ving dir liéu, con Cells(2,3) twong tng voi 6 D3.

Xét doan ma tha 2:

Worksheets ("Sheetl") .Cells (257) .Value = 9

J
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gd==-= O thir 257

1
2
3
4

Poan mai trén sit dung cach thirc 2 dé tham chiéu dén mot 6 trong worksheet. Object ¢ day
chinh 13 d6i tugng Worksheet, vi vay tap dbi tuong Cells 1a tap d6i twong chua tat cad cac 6 co
trong worksheet. O dau tién — 6 Al — s& c6 thir tu 1a 1, cac 6 con lai dugc danh sb tir trai sang
phai va sau d6 tir trén xudng dudi. Mot worksheet 1a mot ving dir lidu c6 65536 hang va 256
ot nén 6 thirc 256 13 6 cudi cung cua hang thi nhat, 6 IV1; con 6 thir 257 s& 1a 6 dau tién cua
hang tha 2, 6 A2.

Xét doan ma thir 3:

Worksheets ("Sheetl") .Cells.Clear

Doan ma trén sir dung cach thir 3 d€ tham chiéu dén cac 6. Theo do, tat ca cac 6 déu dugc tham
chiéu va s¢ déu dugc xur 1y giong nhau.

Ngoai ra, ngudi lap trinh con c¢é thé tham chiéu dén timg 6 trong tap d01 tuong Cells bang cach
thue hién cau 1énh 1ip For Each... Next. Vi du sau s& thuc hién tinh tong tit ca cac 6 ndm trong
ving dit liéu dugc tham chiéu:

Sub VD Cells()
Dim myCell As Range
Dim Tong As Double

Tong = 0
For Each myCell In Worksheets ("Sheetl") .Range ("A2.C4") .Cells
Tong = Tong + myCell.Value ‘€Tinh téng
Next myCell
MsgBox Tong ‘& Hién thi két qua
End Sub

6. Sw kién cua cac doi twong trong Excel

Khi nguoi dung thue hién mét thao tac nao do trong chuong trinh, Excel s€ lam sinh mdt su
kién tuong ing voi cac thao tac do, chéng han nhu cac su kién khi mé hodc lvu workbook. Nho
c6 cac sy kién ma nguoi 1ap trinh co thé viét ma 1énh dé thuc hién mét sb thao tac mdi khi su
kién do xdy ra (con goi la b xtr Iy su kién — event handler). Nhitng hop thong bado nhu “Would
you like to save changes?” khi ta dong bang tinh ma chua luu dir liéu 1a minh hoa rd nhat viéc
st dung cac su kién trong Excel.

Thuc chat, mdi bo xur Iy sy kién 1a mot chuong trinh con dang thu tuc. Khi sy kién xay ra,
chuong trinh con tuong tng s¢ duoc tu dong thuc thi. Excel c6 kha ndng giam sat nhicu loai su
kién khéac nhau. Céc sy kién c6 thé dugc phan loai nhu sau:

4 Su kién cﬁq Workbook (su kién mirc Workbook): cac su kién xdy ra trong mdt workbook
nao d6. Chang han nhu céc sy kién Open (khi mé hodc tao workbook), BeforeSave (trude
khi luu workbook), NewSheet (mdt sheet mai vira dugc thém),...

4+ Su kién cia Worksheet (su ki¢n mirc Worksheet): cac su ki¢n xay ra trong mot worksheet
nao d6. Vi du nhu céc sy kién Change (khi mot 6 trong sheet bi thay déi),
SelectionChange (ngudi dung chuyén sang ving dugce chon khéac), Calculate (khi mot
worksheet dugc tinh toan lai),...
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+ Su kién cua d6i tuong Chart: cac sy kién xay ra trén mot d6i tuong chart nao d6. Chang
han nhu céac sy kién Select (khi mét doi tugng Chart dugce chon), su kién SeriesChange
(khi c6 mot gia tri nao do trong chudi so li€u bi thay doi).

+ Su kién cua ung dung Excel (sy kién muc ung dung): cic su kién xay ra bén trong
chuong trinh Excel. Cac sy kién ndy bao gdbm NewWorkbook (khi mot workbook moi
duoc tao), WorkbookBeforeClose (trudc khi dong mot workbook nao do), SheetChange
(khi mét 6 nao d6 trong workbook bi thay doi).

+ Céc sy kién trong UserForm: 1a cac su kién xdy ra trong UserForm hodc trong mdt ddi
tugng nam trén UserForm. Vi du nhu UserForm c6 sy kién Initialize (xay ra trudc khi
UserForm dugc hién thi), hoac ddi tugng CommandButton trén UserForm c6 su kién
Click (xay ra khi nguoi dung kich chudt vao nut 1énh).

+ Céc su kién khong gén véi dbi tuong: nhom su kién nay c6 hai sy kién rt hiru dung: su
kién OnTime va sy kién OnKey. Nhitng sy ki€n nay c6 cach thic hoat dong khong giong
nhu nhiing sy kién khéc.

C6 mét sb thao tac trong Excel ¢ thé lam xdy ra nhiéu sy kién khac nhau. Vi dy nhu khi ngudi
dung chen mdt worksheet méi vao trong workbook s€ 1am phat sinh cac sy kién & muc ung
dung nhu sau:

4+ Su kién WorkbookNewSheet: xdy ra khi tao mgi worksheet.
4+ Su kién SheetDeactivate: xay ra khi worksheet hién hanh khong con hién hanh nira.

+ Su kién SheetActivate: xay ra khi worksheet vira méi dugc tao duogc chuyén thanh
worksheet hién hanh.

6.1. Tao bd xtr ly sw kién cho mét sw kién

Nhiing nguoi méi lap trinh VBA thuong khong biét noi nao dé tao bo xtr 1y su kién, hodc bd xtr
1y su ki¢n dugc tao ra nhung lai khong hoat dong dugc. Nguyén nhan 1a do chuong trinh con
chutra cac bg xur 1y su kién khong duge dat dung vi tri.

Dé ¢6 thé hoat dong dang nhu mong mudn, cac bo xir 1y su kién cua ting ddi tuong phai dugc
dat trong mo-dun ma I¢nh twong ung cua doi tugng do.

Vi du sau s€ minh hoa cach tao bg xu ly su kién cho su kién Worksheet Change cua Sheet 1
(1a sy kién phat sinh khi nguoi dung thay doi gia tri cua mot 6 nao do trong Sheet 1).

Tao b6 xtt 1y su kién

1. Trong cira sO Project cuia VBAIDE, kich dup chudt 1én dbi tuong Sheetl dé hién thi ctra s6
ma 1énh cho doi tuong Sheetl.

= .

-4 ¥BAProject (Book1) -
=5 Microsaft Excel Objecks
E Charkd (Chaekd’
-BH] Sheetl (Sheet1)
BH] Sheel® (Sheetz)
&) Thiswiarkbook

_ Kich dup chuét
dé mé cwra s6 mé lénh
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2. Trong cira sO6 mad lénh vira hién thi, chon danh sach & goc trén bén trai va chon muc
Worksheet = chon danh sach & goc trén bén phai va chon muc Change.

i, R T s
¥ Book1 - Sheet1 (Code) ode) e = e |
|{Genera|} - Z| |Selectinnf:hange j

(General) Activate

LI

BeforeDaubleClick
EeforeRightClick
Calculate

Kich chuot
chon déi twong

= |

3. VBAIDE sé¢ ty dong phat sinh doan ma 1€nh sau:
Private Sub Worksheet Change (ByVal Target As Range)

End Sub

Chuong trinh con dang thu tuc trén chinh 1a b xtr Iy su kién cho sy kién Change cua ddi tuong
Sheet1. Nguoi lap trinh c6 thé viét ma 1énh dé thuc hién cac thao tac can thiét moi khi su kién
xdy ra. Doan ma sau s& hién thi hdp thoai thong bdo dia chi cua 6 da bi thay d6i ndi dung:

Private Sub Worksheet Change (ByVal Target As Range)
MsgBox ("0 d& bi thay dbdi: ” & Target.Address)
End Sub

Moi b xur ly su kién déu c6 cac tham s6 riéng. Y nghia va s6 lugng céc tham s6 phu thudc vao
tung loai sy kién. D¢ hi€u rd thém vé cac tham s6 cuia moi sy kién, tham khao thém trong tai
lidu tro gitp cuia VBA trong Excel.

v CHU Y Excel con cho phép ngudi dung tat cac su kién trong (g dung, khi dd, cac bd xur

~ ly su’ kién sé khong dudc thuc thi moi khi ngudi ding thuc hién cac thao tac tuong (ng

&= nita. D& t3t cac su kién, chi cdn gan thudc tinh EnableEvents cla d6i tugng bang

FALSE (Application.EnableEvents=FALSE). Va ngudc lai, d€ bat lai cic su kién,

chi can gan thudc tinh EnableEvents bang TRUE
(application.EnableEvents=TRUE)

6.2. Sw kién trong Workbook

Céc su ki¢n mirc workbook xay ra trong mot workbook nao do6. Cac bd xu 1y su kién cua dbi
tuong workbook dugc luu trong mo-dun ma Iénh cia workbook tuong ung. Dudi day la danh
sach cac su kién trong workbook:

Activate Workbook dwoc chon lam workbook hién hanh
AddinlInstall Workbook dwgc cai dat lam Add-In

AddinUninstall Workbook bi g& cai dat, khéng con la Add-In nira
BeforeClose Ngay trwée khi workbook bi dong lai

BeforePrint Ngay trwérc khi workbook dwoc in hoac xem trwdc khi in

Thao tac lam phat sinh su kién

Q
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BeforeSave

Deactivate

NewSheet

Open

SheetActivate
SheetBeforeDoubleClick

SheetBeforeRightClick
SheetCalculate
SheetChange
SheetDeactivate
SheetSelectionChange
WindowActivate
WindowDeactivate

WindowResize

Ngay trwée khi lwu workbook

Workbook khéng con hién hanh

Mot worksheet vira dwoc tao trong workbook

Mé& workbook

Mot sheet nao dé dwoc chon lam sheet hién hanh

Nguwoi dung kich dup chudt trén sheet nao dé. Sy kién nay xay ra ngay
trwdre khi kich dup.

Ngay trwde khi ngwoi dung kich phai chubt trén sheet

Khi trén workshet coé thyec hién tinh toan nao dé

Khi worksheet bi thay dbi

Khi mot worksheet nao dé khdong con la sheet hién hanh niva
Khi ngwdi dung thay ddi vang lwa chon trén worksheet

Khi mét ctra sd dwoc chon la clra s6 hién hanh

Khi mét clra s6 khong con 1a ctra s hién hanh

Khi mét clra s6 bi thay ddi kich thuéc

Su kién Open

Mot trong nhitng su kién phé bién nhat trong Workbook chinh 1a sy kién Open. Su kién nay
duoc kich hoat mdi khi workbook (hodc add-in) dugec mé, va sé kich hoat bo xir 1y sy kién
tuong Ung c6 tén 1a Workbook Open. Bén trong thii tuc niy, ngudi 1ap trinh c6 thé thuc hién
nhiéu thao tac khac nhau, chang han nhu céc thao tic pho bién sau:

+ Hién thi mot thong bao chao mimg

4+ Mo mdt workbook khac

4+ Thiét 1ap, tao thanh trinh don hodc thanh cong cu
4+ Kich hoat mot sheet hoac mot 6 nao do

4 Kiém tra cc diéu kién can thiét khac. Chfmg han nhu kiém tra xem add-in can thiét cho
hoat dong cua workbook da duoc cai dat hay chua...

Khuon mau cua bd xtr 1y su kién Open nhu sau:

Private Sub Workbook_Open ()
‘Ma& 1lénh sé dugc dat & day
End Sub

Dudi day 1a mét vi du don gidn cta thu tuc Workbook Open. Chuong trinh c6 st dung ham
Weekday ctuia VBA dé xac dinh mot ngdy trong tuan. Néu dé 1a ngay thi 6, mot hop thong bao
s& xudt hién, nhic nhd ngudi dung thyc hién sao luu workbook hang tuan. Néu khong phai 1a
thir 6, thi s€ khong c6 gi xay ra ca.

Private Sub Workbook Open ()
Dim strThongBao As String
If Weekday (Now) = vbFriday Then
strThongBao = "H6m nay la tht Sau.

”

strThongBao = strThongBao & "Nhé phdi sao luu workbook hang tuédn! "
MsgBox strThongBao, vbInformation
End If
End Sub

J
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Su kién BeforeClose

Su kién BeforeClose xay ra trude khi mot workbook chuén bi dong. Su kién nay thuong dugc
dung két hop véi su kién Open. Lay vi du nhu, c6 thé sir dung su kién Open d¢é tao trinh don
tuy bién cho workbook, sau dé sir dung su kién BeforeClose dé xo4 trinh don d6 trude khi
workbook duoc dong. Va nhu vay, theo cach nay, workbook 1udn c6 mot trinh don tuy bién ma
khong 1am anh huéng dén chuong trinh Excel noi chung.

Khuon mau cua bd xtt ly sy kién BeforeClose nhu sau:

Private Sub Workbook BeforeClose (Cancel As Boolean)
‘Md 1énh sé duogc dat & day
End Sub

Tham sd Giai thich

Cancel Méc dinh, tham sé nay bang FALSE khi xay ra sw kién. Néu trong bo x& Iy sw kién co
gan gia tri cho tham s Cancel=TRUE thi Excel sé dirng qua trinh déng workbook lai,
workbook sé van con duwgc mé trong Excel.

Vi du sau s€ minh hoa cach thao tac voi su kién BeforeClose. Vi du nay s€ kiém tra xem khi su
kién BeforeClose xdy ra, workbook da dugc Iuu hay chua. Néu chua luu s& hién thi mot hop
thoai yéu cau ngudi dung lwa chon cac phwong an: luu — khong luu — quay tré lai workbook
(khong dong workbook nira bang cach gan tham sb Cancel = TRUE):

Private Sub Workbook BeforeClose (Cancel As Boolean)
Dim Msg As String
Dim Ans As Integer
If Not (Me.Saved) Then
Msg = "Ban cé mubén luu workbook:
Msg Msg & Me.Name & "khdéng 2"
Ans = MsgBox (Msg, vbQuestion + vbYesNoCancel)
Select Case Ans
Case vbYes
Me.Save
Case vbNo
Me.Saved = True
Case vbCancel
Cancel = True
End Select
End If
End Sub

"

Trong doan mi trén, khi nguoi dung chon Yes thi s& thuc hién phuong thitc save c6 trong ddi
tuong workbook. Khi ngudi dung chon No thi s& gan thudc tinh Saved cia ddi tuwong
workbook thanh TRUE, diéu nay s€ lam cho Excel nghi la workbook da dugc luu, nhung thuc
chat 1a khéng thuc hién thao tac luu workbook. Khi ngudi dung chon Cancel thi tham sb
cancel sé& dugc gan bang TRUE, khi d6 Excel s& khong dong workbook lai.

6.3. Sw kién trong Worksheet

Su kién & muc worksheet xay ra bén trong mdt worksheet nao dé6. Viéc xur ly tdt cac su kién &
mirc worksheet s€ giup ung dung m¢ rong hoat dong hi¢u qua va chuyén nghi€p hon. Dudi day
1a mot so su kién trong worksheet:
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I Thao tac lam phat sinh su kién

Activate Worksheet dwgc chon lam worksheet hién hanh

BeforeDoubleClick Nguw&i dung kich dup chudt trén sheet. Sy kién nay xay ra ngay trudc
khi kich dup.

BeforeRightClick Ngay truwée khi ngudi dung kich phai chudt trén sheet

Calculate Khi trén workshet c6 thuwc hién tinh toan nao dé

Change Khi mét 6 nao do trong worksheet bj thay ddi

Deactivate Worksheet khéng con hién hanh

FollowHyperlink Nguwdi dung kich chudt vao mot siéu lién két trong worksheet

SelectionChange Khi ngwdi dung thay ddi ving lwa chon trén worksheet

Can phai luu y 1a ma 1énh cua céc bo xir Iy su kién ctia worksheet phai duoc dat trong mo-dun
ma Iénh cua worksheet tuong tng.

Su kién Change

Su kién Change xay ra khi ¢ mot 6 nao d6 trong worksheet bi thay ddi. Su kién nay s& khong
xay ra khi qua trinh ty dong tinh toan ctia Excel 1am thay doi gia tri cia 6, hoac khi chén mot
doi tugng vao trong worksheet.

Khu6én mau cua bd xtr 1y su ki¢n Change nhu sau:

Private Sub Worksheet Change (ByVal Target As Range)
‘Ma& 1énh sé duogc dat & day

End Sub
Target ‘ Tham s kiéu Range, 1a 6/ving di¥ liéu bi thay ddi

Khi thu tuc Worksheet_Change dugc thuce thi (nghia la khi sy kién xay ra), thi tuc nay s€ nhan
dugce mot ddi twong kiéu Range duge truyen thong qua tham s6 Target. Pbi twong nay cé thé 1a
mot 6 hodc mot vung dir lidu da bi thay doi. Vi du sau s& hién thi mot hop théng bao thé hién
dia chi ctia 6 da bi thay ddi (dia chi cua ddi tuong Target):

Private Sub Worksheet Change (ByVal Target As Excel.Range)
MsgBox “Vung dit 1liéu “ & Target.Address & “ da thay d&bi.”
End Sub

Dé c6 thé hiéu 16 hon céac loai thao tac lam phat sinh su ki¢n Change cua workshet, nhap doan
ma trén vao trong mo-dun ma 1&€nh cua worksheet. Sau khi nhap xong doan ma Iénh trén, quay
trg lai Excel va thuc hién thay ddi worksheet b::ing nhiéu cach khac nhau. Mdi khi su kién
Change xay ra, mot hop thong bao s€ duogc hién 1én thong bao dia chi ciia vung dir liéu da bi tac
dong. Khi thyc hién theo cach nhu vay, ta cé thé tinh co phat hién ra nhiéu diéu thu vi vé su
kién nay. Mot s thao tac 1am phat sinh sy kién, nhung mot s thao tac khac lai khong nhu thé:

+ Thay dbi dinh dang ctia 6 khong lam phat sinh sy kién Change nhu mong doi, nhung néu
st dung trinh don Edit = Clear = Formats thi lai lam phat sinh sy kién nay.

4 Thém, hi¢u chinh hodc xo04 cht thich ctia cac 6 khong lam phat sinh sy kién Change.

[
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4+ Nhén phim DEL trén ban phim s€ lam phat sinh sy ki¢n Change (mac du 6 hién tai dang
la mot 6 trang).

+ Nhimg 6 bi thay ddi khi str dung cac 1énh cta Excel c6 thé c6 hodc khong 1am phat sinh
su kién nay. Vi du, chon trinh don Data = Form va Data = Sort khong lam phat sinh
su kién. Nhung néu chon trinh don Tools = Spelling va Edit = Replace thi lai 1am phat
sinh su kién nay.

4+ Néu trong cac chuong trinh con ctia VBA ¢6 lam thay doi mot 6 nao d6 thi s& lam phat
sinh su kién Change.

R rang, sy kién Change kha phtic tap va c6 thé co tinh chét khac nhau tuy theo timg phién ban
cua Excel. Tuy nhién, sy kién nay lai rat hiru ich, dic biét 1a nhitng g dung quan trong, doi
hoi can phai co sy kiém tra, giam sat dén gia tri cta timg 6.

Su kién Change phat sinh khi c6 mot 6 ndo d6 bi thay doi, nhung thong thudng ngudi 1ap trinh
chi can quan tim dén mot ving nao d6 trong worksheet ma théi. Vi du sau s& thuc hién giam
sat mot vung dit liéu c6 tén 13 soLieu trong worksheet. Néu nguoi dung 1am thay ddi gia tri bat
ky 6 nao trong ving ndy, chuong trinh s& xuét hién thong bao cho nguoi dung:

Private Sub Worksheet Change (ByVal Target As Range)
Dim VRange As Range
Set VRange = Range ("SoLieu")
If Not Intersect (Target, VRange) Is Nothing Then
MsgBox "O thay déi ndm trong viung dit liéu: SoLieu."
End If
End Sub

Vi du trén sir dung bién kiéu Range c6 tén 1a VRange, thé hién cho ving dit lidu can gidm sat
su thay ddi (12 ving dit lidu c6 tén 1a SoLieu). Tha tuc ndy con st dung ham Intersect ctia
VBA, 14 ham tim giao cta hai ving dir liéu, dé kiém tra xem ving dir liéu Target (dwoc truyén
qua tham sd cua sy kién) c6 ndm trong ving dit liéu VRange hay khong. Ham Intersect tra vé
gia tri Nothing c6 nghia 1a hai vung dir li¢u do khong c6 6 nao chung nhau. Do ¢6 st dung toan
tir Not nén biéu thic “Not Intersect (Target, VRange) Is Nothing” s€ tra vé gia tri
TRUE néu hai ving dit liéu c6 it nhat mot 6 chung nhau. Vi vy, néu ving dit liéu bi thay doi
¢ chung 6 nao d6 véi ving dir liéu tén 1a soLieu thi chwong trinh s& hién thi hop thong bao.
Cac truong hop khéc, thi tuc s& tu két thiic va khong c6 gi xay ra ca.

6.4. Sw kién trong UserForm

Cac su kién trén UserForm phat sinh khi c6 mot hoat dong nao dé xay ra — thuong dugc phat
sinh tir phia ngudi ding (su kién ciing c¢6 thé dugc phat sinh mot cach gian tiép tir qua trinh
thuc hién mdt phuong thirc nao do). Tham khao muc “Lam viéc vdi UserForm va cac thanh
phan diéu khién” trang 59 dé biét thém chi tiét.
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Du¢i day la danh sach céc sy kién trong UserForm:

Activate UserForm dwoc chon la hién hanh.

Click Nguw&i dung kich chuét vao UserForm.

DblClick Nguwoi dung kich dup chudt vao UserForm.
Deactivate UserForm khéng con la ctra sb hién hanh.

Initialize UserForm duworc tao ra.

KeyDown Nguwdi dung nhan mét phim (nhwng chua tha ra).
KeyPress Nguw&i dung nhan va thad mot phim.

KeyUp Nguwoi dung thd mot phim (sau khi @ nhan xubng).
Layout Thay dbi kich thwéc hodc vi tri ciia UserForm.
MouseDown Nguw&i dung kich chuét (nhwng chwa tha nat chuét).
MouseMove Chubt duwoc di chuyén trén UserForm.

MouseUp Nguw&i dung tha mot nut chubt (sau khi da kich chudt).
QueryClose Trwdc khi UserForm bj dong.

Resize Thay déi kich thuwéc ctia UserForm.

Terminate UserForm bi huy (UnLoad).

6.5. Sw kién khéng gan véi déi twong

Céc su kién da dugc dé cap déu duge gén véi mot dbi tuong nao do. Phan nay s€ gidi thi¢u mot
su kién khong gan voi doi tuong ndo ca rat hay dung, do 1a su kién va “OnKey”. Sy kién nay sé
duogc truy cap thong qua doi tugng Application.

Su kién OnKey

Trong khi nguoi dung dang lam viéc trén bang tinh, Excel lu6n giam sat nhitng gi nguoi dung
g6 vao tur ban phim. Vi vay, nguoi 1ap trinh c6 thé thiét 1ap phim tat (hoac t6 hop phim tat) dé
khi ngudi ding nhin phim tit thi s& tu dong thuc thi mot thi tuc mong mudn.

Dé cai dat cho sy kién OnKey, sir dung phuong thirc OnKey c6 trong ddi twong Application.
Cu phép ctia phuong thirc nay nhu sau:

expression.OnKey Key, Procedure

expression | Biéu thirc tra vé déi twong kiéu Application
Key Chubdi ky tw dai dién cho phim hodc td hop phim dwgc nhan

Procedure Tham sé tuy chon kiéu Variant, 1a chudi ky tw chlra tén cla tha tuc sé dwoc thue thi
khi ngwdi dung nhan phim. Néu gia tri cta tham sé nay 1a “” (chubi réng) thi sé
khong c6 gi xay ra khi nguwdi dung nhan phim ca. Néu tham sé Procedure dwoc bd
qua, thi phim twong (ng véi tham sé Key sé dwoc thiét lap lai gia tri méc dinh cla
Excel, tat ca cac tha tuc da dwoc gan cho phim doé sé khéng con hiéu lwc niva.

Can luu y 1a, tham s6 Key ¢6 thé 1a mot phim hodic mot t0 hop phim két hop véi cac phim
ALT, CTRL hoac SHIFT,... Moi phim s& dugc dai dién bang mét ky tu hoac chuoi ky tu,
chang han nhu “a” dai dién cho phim a, hay “{ENTER}” dai dién cho phim ENTER.

[
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Pé xac dinh cac phim khong hién thj trén man_hinh khi ngudi dung nhan phim tuong ung
(chang han nhu phim TAB hogdc phim ENTER) can phai st dung cac gia tri da duoc dinh nghia
san. Dudi day 1a danh sach cac ma phim déac bi¢t do. Moi ma phim tuwong ung véi mot phim

trén ban phim.
ESTT— Cr—rT—

BACKSPACE {BACKSPACE} hoic {BS} {INSERT}
BREAK {BREAK} MUI TEN TRAI {LEFT}

CAPS LOCK {CAPSLOCK} NUM LOCK {NUMLOCK}
CLEAR {CLEAR} PAGE DOWN {PGDN}
DELETE hodc DEL | {DELETE} hodc {DEL} PAGE UP {PGUP}

MUI TEN XUONG | {DOWN} RETURN {RETURN}
END {END} MUI TEN PHAI {RIGHT}
ENTER ~ (dAu nga) SCROLL LOCK {SCROLLLOCK}
ENTER (phim sb) | {ENTER} TAB {TAB}

ESC {ESCAPE} hoac {ESC} MUI TEN LEN {UP}

F1 dén F15 {F1} dén {F15} SHIFT + (d4u codng)
HELP {HELP} CTRL A (d&u ma)
HOME {HOME} ALT % (phan tram)

De su dung t6 hop phim, ch1 can gan tham s Key bang hop cua tat ca cac phim don. Vi du nhu
neu can gan sy kién cho t6 hgp phim CTRL+Phim cong, gan tham s6 Key= “~{+}”; hodc véi
t6 hop phim SHIFT+CTRL+Mai tén phai, gan tham sd Key= “+~{RIGHT}”.

Vi du sau s& xir 1y su kién OnKey dé cai dat lai chtrc ning ctia phim PgUp va phim PgDn. Sau
khi thyc thi thu tuc Setup_ConKey, néu ngudi diung nhan phim PgDn, Excel sé& thyc thi thii tuc
DgDn_Sub, con néu ngudi ding nhan phim PgUp, Excel sé& thyc thi thu tuc PgUp_Sub. Va két
qua s& la: khi nguoi dung nhan phim PgDn s& di chuyén con tro xuéng hai hang, con khi nhan
phim PgUp s& di chuyén con tro 1én hai hang.

Sub Setup OnKey ()
Application.OnKey "{PgDn}",
Application.OnKey " {PgUp}",

End Sub

"PgDn_Sub"
"PgUp_ Sub"

Sub PgDn_ Sub ()
On Error Resume Next
ActiveCell.Offset (2, 0).Activate
End Sub

Sub PgUp Sub ()
On Error Resume Next
ActiveCell.Offset (-2, 0) .Activate
End Sub

Vi du nay c6 sir dung cdu 1énh On Error Resume Next dé bo qua céc 11 c6 thé phat sinh. Chiang
han nhu néu 6 hién hanh dang & hang dau tién, néu ¢ gang di chuyén 1én trén s& lam phat sinh
16i. Hodc néu sheet hién hanh khong phai 1a worksheet ma 14 chartsheet thi ciing 1am phat sinh
16i vi khong co6 6 hién hanh nao trén chartsheet ca.
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Dé xo4 sy kién OnKey cho mot phim nao day, can phai thyc thi lai phuong thic OnKey ma
khong c6 tham s0 Procedure. Thao tac nay s€ tra vé chirc ndng mac dinh cho phim da duoc
gan:

Sub Cancel OnKey ()
Application.OnKey “{PgDn}”
Application.OnKey “{PgUp}”

End Sub

Mic du bang cach nay, nguoi lap trinh ¢ thé gan phim | tat cho mot Macro bét ky, tuy nhién tot
nhit 12 nén sir dung trinh quan Iy Macro dé gan phim tit cho Macro (xem thém muc “Qudn [y
Macro” trang 108)

7. Cac thao tac co ban trong Excel
Phén nay s& gidi thiéu cac doan ma thyc hién nhiing thao tac co ban trong Excel.
7.1. Piéu khién Excel

Céc thao tac lién quan dén viéc diéu khién chuong trinh Excel déu duoc thuc hién thong qua
doi tugng Application, doi tugng & cap cao nhat trong cay phan cap doi tuong trong Excel.

7.1.1. Thoat khoi Excel

St dung phuong thirc ¢6 trong dbi twong Application dé thoat khoi Excel. Thong thudng, néu
c6 workbook nao chua duoc luu, Excel s€ hién thi hop thoai d€ nhac nguoi dung luu
workbook. Tuy nhién, nguoi 1ap trinh c6 thé thay doi cach ung xtr trén bang mdt so cach sau:

4+ Luu tat ca cac workbook trude khi thoat
4 Gan thudc tinh saved ciia workbook trudc khi thoat
4+ Gan thudc tinh DisplayAlerts bﬁng FALSE

Vi du sau s& luu tit ca cac workbook dang mo trong Excel ma khong can hién thi thong bao
cho nguoi dung:

Sub QuitSaveAll ( )
Dim wb As Workbook
For Each wb In Workbooks
wb.Save
Next
Application.Quit
End Sub

Nguoc lai, doan ma sau s€ thoat khoi Excel ma khong luu cac workbook:

Sub QuitSaveNone ()
Dim wb As Workbook
For Each wb In Workbooks
' Panh ddu coi nhu cac workbook da dugc luu
' nhung thuc chét, céc workbook vdn chua dugc luu
wb.Saved = True
Next
Application.Quit
End Sub

Hoac c6 thé st dung doan ma sau:

o

Sub QuitSaveNone ()
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' T4t tit ca cédc théng bao, hép thoai
Application.DisplayAlerts = False
Application.Quit

End Sub

Céch thoat khoi Excel st dung thudc tinh saved hodc DisplayAlerts s€ co thé lam mat tat ca
nhimg thay d6i chua duoc luu. Vi thé ciing c¢6 thé sir dung mot cach khac, d6 1a st dung
phuong thirc SaveWorkspace dé luu trang thai lam viéc ciia Excel cua trude lac thoat vao tép
xlw, va khi mé tép nay, trang thai lam viéc cua Excel tai thoi diém d6 s& duoc khoi phuc lai.
Doan ma sau s& luu toan bd trang thai lam viéc vao tép Resume.xlw:

Sub QuitWithResume ()
Application.SaveWorkspace "C:\Resume.xlw"
Application.Quit

End Sub

7.1.2. Khoa twong tac nguoi dung

Trong mdt s6 truong hop, dé tranh nguoi dung thoat khoi Excel khi dang thyc hién mot 5O
budc tinh toan mat nhiéu thoi gian, can phai gi6i han tuong tac gitra nguoi dung va chuong
trinh Excel. Ddi twong Application c6 mot sd phuong thire/thude tinh dé thyuc hién diéu nay:

4 Gan thudc tinh DisplayAlerts bang FALSE dé an cac hop thoai Excel khi dang thuc thi
ma 1&nh.

4 Gan thudc tinh Interactive bing FALSE dé ngudi dung hoan toan khong thé tuwong tac
duoc voi Excel.

4+ Gan thudc tinh ScreenUpdating béng FALSE dé tat qua trinh cap nhat lai man hinh, l[am
an di nhiing thay doi dién ra trong luc thuc thi ma Iénh.

Nhitng cach trén déu can phai thuc hién & dau doan mi 1énh va phai thuc hién lai ¢ cudi cua
doan ma 1é€nh dé thiét 1ap lai cac gid tri mac dinh, néu khong s€ lam khod hoan toan chuong
trinh Excel.

Vi dy sau minh hoa céch tam thoi khod tuong tdc nguoi dung khi thuc hién cac doan ma 1énh
mat nhicu thoi gian:

Sub Khoa nguoi dung()
Dim cel As Range
' Chuyén con tré chudt thanh bidu tuong chd.
Application.Cursor = x1Wait
' T4t tuong tac ngudi dung va viéc cdp nhat man hinh.
Application.Interactive = False
Application.ScreenUpdating = False
' Poan ma lénh md phéng viéc tinh todn mit nhiéu thoi gian.
For Each cel In [al:iv999]
cel.Select

Next
' Khoéi phuc lai trang thai ban dau.
Application.Interactive = True

Application.ScreenUpdating = True
Application.Cursor = xlDefault
[al] .Select

End Sub

Mot loi diém nita ctia viée gan thudc tinh ScreenUpdating bang FALSE 1a viéc doan mé 1énh s&
thuc thi vdi toc dd nhanh hon vi Excel khong can phai cap nhat lai man hinh khi tién hanh chon
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timg 6 trong vung dir liéu tir A1:IV999. Nhung can luu y phai khoi phuc lai cac gia tri mac
dinh trude khi két thac ma 1énh.

GOT Y Gan thudc tinh ScreenUpdating bang FALSE trong khi thuc khi cadc doan ma 1énh
6 lién quan dén viéc hién thi trén man hinh, chdng han nhu d6i mau nén cho vung dir
s liu... , sé lam tang téc do thuc thi cia ma lénh

—

7.1.3. Thao tic véi cira s6

Déi tuong Application c6 tap dbi tuong Windows cho phép mo, sap xép, thay doi kich thudc va
dong cac ctra sO bén trong Excel. Chang han nhu doan ma sau tao thém mét cira s6 méi va sau
d6 xép chong céc cilra s6 bén trong workbook hién hanh:

Sub OpenCascadeWindows ()

ActiveWindow.NewWindow

Application.Windows.Arrange xlArrangeStyleCascade, True
End Sub

Ngudi 1ap trinh ¢6 thé dong, thay dbi trang thai cta ctra s6 sir dung cac phuong thirc va thudce
tinh ¢6 trong doi tugng Window. Vi du sau s€ dong ctra s6 da dugc tao ra ¢ vi du trude va khoi
phuc lai trang thai cta ctra s6 ban dau trong Excel:

Sub CloseMaximize ()

ActiveWindow.Close ‘Péng cirta sé hién hanh
ActiveWindow.WindowState = x1Maximized
End Sub

Viéc dong ctra s6 cudi cung cua Workbook tuong duong véi viee dong workbook do.

v CHU Y Trong cling mdt workbook c6 thé cé nhiéu clra s6 con, tat ca cac clra s6 con dé
{ - : déu cé ndi dung gidng nhau va déu la mot thé hién cia workbook. Chi ti€t, xem lai muc
“Doi tuong Window' trang 130.

Pé diéu khién ctra s6 chinh cta Excel, si dung cac thudc tinh WindowState va
DisplayFullScreen cé trong doi tuong Application. Poan ma sau s€ thuc hi¢n thay doi trang
thai ctra s6 chinh cua Excel, gitta cac thai thai s€ c6 mot thong béo:

Sub ChangeExcelWindowState ()
Application.WindowState = x1Maximized ‘Phéng dai cua sb
MsgBox "Trang thai phong dai"
Application.WindowState = x1Minimized ‘Thu nhé cua sb
MsgBox "Trang thai thu nho"

Application.WindowState = x1Normal ‘Trang thai thdéng thuong
MsgBox "Trang thai thong thuong"
Application.DisplayFullScreen = True ‘Xem toan man hinh

MsgBox "Trang thai toan man hinh"
Application.DisplayFullScreen = False ‘Trang thai binh thudng
MsgBox "Trang thai thong thuong"

End Sub

7.1.4. Khéi dong Excel tir chwong trinh khac

Thong thuong, khi st dung VBA trong Excel, chuong trinh Excel da dugc khoi dong san va
nguot lap trinh khéng can quan tdm dén cac thao tac dé khoi dong chuong trinh Excel. Tuy
nhién, van c6 nhiing luc can khoi dong chuong trinh Excel tir chuong trinh khac, chang han

J
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nhu khi mudn xuét dit liéu tinh toan sang Excel chéglg han. Luac d6, can phai 1ap trinh dé khai
dong Excel, hay noi theo cach don gidn hon, 1a tao doi tugng Application chira ing dung Excel.
Pé thyc hién duoc viéc nay, can phai thuc hién cac bude sau:

1. Tham chiéu dén véi thu vién mé rong ciia chuong trinh Excel.

2. Viét ma lénh thuc hién viéc khoi dong chuong trinh Excel (tao ddi tuong Application cia
Excel).

Dudi day s€ trinh bay cach thirc khoi dong chuong trinh Excel tir VBA trong AutoCAD.
Tham chiéu thw vién mé rong ctia chwong trinh Excel

1. Khoi dong chuong trinh AutoCAD = Khoi dong VBAIDE trong AutoCAD bang cach
nhan t6 hop phim ALT+F11.

2. Chgn trjnh don Tools = References... dé hién thi hop thoai References dung dé tham
chiéu dén thu vién mé rong.

3. Trong danh sach cac thu vién co6 san, chon Microsoft Excel 11.0 Object Library = Chon
OK. Nhu vay la dg an VBA trong AutoCAD da c6 tham chiéu dén thu vién mé rong cua
Excel, nghia 1a ngudi lap trinh co thé truy cip dén mo hinh d6i twong cia Excel ngay tir
bén trong VBA ctuia AutoCAD

References - ACADProject IE'

Available References:

Micrasaft DFUTL 1.0 Type Libratry Cancel
Microsaft Direck Speech Recognition
Microsoft Direct Text-to-Speech
Microsaft Direck Transforms Core Type Library Browse. .,
Microsoft Direcky Transforms Image Transforms Type
Microsoft Disk Quoka 1.0 ﬂ
MlMicrosoft Excel 11,0 Obieck Library
Microsoft Feeds, veision 1.0 Prioriky
Microsaft Graph 11.0 Object Library Help

Microsoft H323 Servize Provider 1.0 Tvpe Library +
Microsaft Help Data Services 1,0 Tyvpe Library

[icro ‘o -
Mo Chon thw vien mo 3 1ype Ubrar .

Ml rgng cua Excel I”‘-H

4 3

Microsaft Excel 11.0 Object Library
Location:  C:\Program Files\Microsoft OFfice\OFFICEL 1\EXCEL. EXE

Language: Standard

Hinh II-57: HOp thoai References trong VBAIDE cuia AutoCAD.
CHU Y Tuy ting phién ban chuang trinh Excel dang dugc sit dung ma tén clia thu vién
f ! \ md& rong Excel cb thé khéac nhau.
Viét ma 1énh khéi dong chwong trinh Excel

1. Trong VBAIDE ctua AutoCAD, chon trinh don Insert = Module dé tao méi mot mo-dun
chuan.

2. Trong ctra s6 mi 1énh cua mo-dun chuin, nhdp doan ma 1€nh dung dé khoi dong chuong
trinh Excel nhu sau:
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Sub ConnectToExcel ()
Dim App As Excel.Application
On Error Resume Next
Set App = GetObject(, "Excel.Application")
‘' Kiém tra xem Excel d& duoc khdi déng chua
' Néu chua sé& tién hanh tao dbéi tuong Application
If Err Then
Err.Clear
Set App = CreateObject ("Excel.Application")
If Err Then
MsgBox Err.Description
Exit Sub
End If
End If
‘Hién thi cwa sb chinh cua Excel
App.Visible = True
MsgBox "Now running " + App.Name + " version " + App.Version
‘====== K&t thuc viéc khdi dbéng chuong trinh Excel ======

‘B&t diu thuc hién cac thao tac trong Excel
‘giéng nhu khi thuc hién trong méi trudng VBA cua Excel
Dim WBook As Workbook, WSheet As Worksheet

Set WBook = App.Workbooks.Add

Set WSheet = WBook.Worksheets (1)

WSheet.Range ("A1") = "Vi du ket noi voi Excel"
WBook.SaveAs "C:\Test.xls"

WBook.Close

Set WBook = Nothing

Set WSheet = Nothing
End Sub

3. Thuc thi Macro: ConnectToExcel nhu trén, chuong trinh Excel s€ dugc khdi dong = Tao
mdt Worksheet médi = Luu thanh tép c6 tén Test.x1ls nam trong thu muc goc cua 0 dia
C:\ = Thoat khdi chuong trinh Excel.

7.2. Lam viéc v&i Workbook
7.2.1. Tao méi, mé, luu va dong workbook
Tao mo6i workbook

Dé tao moi workbook, sir dung phuong thirc Add c6 trong tap ddi twong Workbooks:

Dim wb As Workbook
Set wb = Application.Workbooks.Add

Mo workbook

DPé md mot workbook da co, sir dung phuwong thirc Open c6 trong tap déi tugng Workbooks:

Dim wb As Workbook
Set wb = Application.Workbooks.Open ("C:\MyBook.x1ls")

Néu tham sd tén tép chi c6 tén ma khong bao gom dudng din, Excel s& tim tép dé trong thu
muc hién hanh. Néu tép khong ton tai thi s€ lam phét sinh 161 trong Excel.

Lwu workbook

J
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Pé luu workbook, str dung phuong thitc Save va SaveAs co trong d6i tugng Workbook. Thu
muc mic dinh dé luu trong Excel c6 thé duge thiét 1ap thong qua thudc tinh DefaultFilePath
cuia dbi tugng Application, thong thuong thu myc mic dinh 14 thu myc My Documents. Vi du
sau s€ luu workbook méi tao vao thu muc My Documents véi tén 18 NewWorkbook.xls:

ActiveWorkbook.SaveAs "NewWorkbook"

Phuong thirc SaveAs thich hop khi luu workbook lan dau tién, hodc khi muén luu workbook
thanh mot workbook c6 tén khac. Con phuong thuc Save sé luu workbook va gilt nguyén tén
hién tai ciia workbook.

Dong workbook

Pé déng workbook, str dung phuong thitc Close cé trong dbi twong workbook. Phuong thirc
nay khong tu dong Iuu workbook, nhung khi c6 su thay ddi nao d6 chua luu, Excel s& hién thi
hép thoai SaveChanges truéc khi dong workbook. Nguoi 1ap trinh c6 thé tit hop thoai nay bang
cach truyén thém tham sb vao cho phuong thirc thie Close:

ThisWorkbook.Close True

Poan mi s& luu tat ca cac thay doi va sau d6 dong workbook hién hanh. Bé dong ma khong luu
nhirng thay do6i cia workbook, sir dung doan ma sau:

ThisWorkbook.Close False

Pé dong tit ca cac workbook, st dung phuong thirc Close c6 trong tap dbi tugng Workbooks.
Tuy nhién phuong thirc nay khong c6 tham so, vi vay hop thoai SaveChanges s€ xuat hién khi
c6 workbook nao do6 chua duoc luu.

Sub TestCloseAll ()
Workbooks.Close
End Sub

7.3. Lam viéc v&i Worksheet
7.3.1. Tao méi, xo4 va doi tén worksheet
Tao madi worksheet

Dé tao m6i Worksheet, st dung phuong thirc Add c6 trong tap d6i twong Worksheets hodc tip
doi tugng Sheets.

Sub Tao moi worksheet ()

Dim wsl As Worksheet

Dim ws2 As Worksheet

‘Thém mét worksheet vao trudc worksheet hién hanh

Set wsl = Worksheets.Add

‘Thém mdét worksheet khadc vao sau sheet cudi cung cua workbook

Set ws2 = Sheets.Add(After:=Sheets (Sheets.Count), Type:=xlWorksheet)
End Sub

Do tap d6i twong Sheets bao gdm nhiéu loai sheet khac nhau nén khi thém worksheet sir dung
phuong thirc Add c6 trong tap doi tuong Sheets, can phai xac dinh rd loai sheet s€ dugc thém
Vao.

Xo0a worksheet
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Dé xo04 worksheet, str dung phwong thirc Delete c6 trong dbi tuong worksheet. Vi du sau s& xoa
worksheet c6 tén la Sheetl.

Sub Xoa worksheet ()

Dim mySheet As Worksheet

Set mySheet = Worksheets ("Sheetl")
Application.DisplayAlerts = False
mySheet.Delete
Application.DisplayAlerts = True
End Sub

Khi st dung phuong thirc Delete dé xoa worksheet, Excel s& hién thi hop thong bao dé xac
nhan thao tic xoa worksheet. Vi vy, khi dd chic chan xoa worksheet phai tit hét tat ca cac
thong béo bang cach gan thudc tinh DisplayAlerts bang FALSE, va ciing nén nhé 13 phai tra vé
cac gia tri mac dinh trudc khi két thic chuong trinh.

Poi tén worksheet

Viéc d6i tén worksheet duoc thuc hién mot cach dé dang, chi can thay ddi thudc tinh Name ¢6
trong doi tugng worksheet. Doan ma sau s€ doi tén Sheet2 thanh MySheet:

Worksheets ("Sheet2") .Name = "MySheet"

7.4. Lam viéc v&i Range va Cells
7.4.1. Duyét qua tirng 6 trong vung dir li¢u

Dé duyét qua ting 6 trong ving dit liéu, sir dung vong lap For Each... Next dé duyét qua timg
dbi tuong trong tap ddi tugng Cells. Trinh tu duyét 1a theo sb thtr tu cua 6: duyét tir trai sang
phai 1a tir trén xudng dudi. Vi du sau s& duyét qua ting 6 trong ving dir liéu A1:D3, dién sd
vao tung 6 theo thir ty dugc duyét. Thong qua vi du nay, ta sé hiéu rd hon vé trinh ty duyét cac
0 trong vung dir li¢u:

Sub Duyet O()

Dim myCell As Range

Dim i As Integer

i=0

For Each myCell In Range ("Al:D3") .Cells
‘Cac thao téac xu ly ndm & day
‘Wi du: dién sb tht tu duyét vao tung 6
i=1+1
myCell.Value = i

Next myCell

End Sub
A B C D E —
1 1 p. 3 4 Vung
2 5 B 7 Sj€ == dir liéu
3 g 10 11 12 duyét
4

7.4.2. Duyét qua tirng 6 trong vung dir li¢u theo hang va cot

Qua trinh duyét theo hang hoac cot dugc thuc hi¢n stir dung vong lap For Each...Next trén cac
tap ddi twong Rows, Columns va Cells. Ddi tuong thanh phan trong cac tap ddi tuong nay déu
c6 kiéu 1a Range. Vi du sau s& tinh tong timg cot ctia vang dit liéu dugc tham chiéu va dién gia
trj tong ndy vao 6 & ngay phia dudi timg cot.

o
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Sub Duyet O Theo Cot ()
Dim myCell As Range
Dim myColumn As Range
Dim Tong As Double
For Each myColumn In Range ("Al:D3") .Columns
Tong = 0
For Each myCell In myColumn.Cells
Tong = Tong + Val (myCell.Value)
9. Next myCell
10. myColumn.Cells (myColumn.Rows.Count + 1, 1) = Tong
11. Next myColumn
12. End Sub

QO J o U WDN -

Dong thtr 5 la vong lap cho phép duyét qua tung cot trong vung dir liu A1:D3. Mbi cot lai 1a
mot ving dir liéu, vi thé lai tiép tuc duy€t qua tung 6 trong vung dir liéu do, diéu nay dugc thyuc
hién ¢ dong thir 7. Dong thir 10 dung dé gan gia tri tong tinh dwoc ciia mdi 6 vao 6 dudi cung
cua cot.

A B C D E F G
1 1 = = a Ving dir liéu
2 2 4 3 4 [ = =g e
3 1 5 3 3| dwoc tham chiéu
4 4 g 11 14 e z L
5 ’ ==« ToOng cac cédt
A

7.4.3. Vung c6 chira dir li€éu — Thugc tinh UsedRange

UsedRange 1a mdt thudc tinh rat hitu dung cua dbi tuong Worksheet. Thudc tinh nay tra vé
vung dir li¢u 1a hinh chitr nhat bao cua tat ca cac 6 c6 chira dit liéu. Goc trén bén trai cia hinh
chit nhat 12 6 dau tién ¢6 chira dit liéu, con gbc dudi bén phai cua hinh chir nhat 1a 6 cudi cung
¢6 chira dit liéu. Cac 6 co chtra dit liéu dugc hiéu 1a nhirng 6 c6 chtra thong tin nhu: gia tri, dinh
dang va chu thich. Hinh sau minh hoa rd hon vé thudc tinh UsedRange.

1 ° B “ 6 chira gia tri - - E i
3 r

= N
. Ochea __ s 10
-~ dinh dang #
7 . 3 chi
- A - ﬁ,‘:h"fa
5 chu thich
10 UsedRange

Mic du trong ving dir liéu tra vé cua thugc tinh UsedRange co6 chira ca nhitng 6 khong c6 dir
liéu, nhung nhu vy da 1a hiéu qua va tiét kiém thoi gian hon 1a so v6i viée duyét qua tat ca cac
6 trong worksheet. Vi du sau s& duyét qua tat ca cac 6 c¢6 chua dit lidu va chon nhimng 6 c6 gia
tri am trén worksheet hién hanh:

Sub Su dung UsedRange( )
Dim cel As Range, str As String
For Each cel In ActiveSheet.UsedRange
If cel.Value < 0 Then str = str & cel.Address & ","
Next
If str <> "" Then
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str= Left (str, Len(str) - 1)
ActiveSheet.Range (str) .Select
End If
End Sub

[ Y32

Vi du trén lay vé dia chi ctia tt ca cac 6 c6 gia tri 4m va sir dung diu “,” ngan cach giita dia chi
clia cac 6 dé lay hop cua tat ca cac 6 (xem thém muc “Tham chiéu dén doi twong Range” trang
135). Sau khi két thuc vong 1ap, chudi str s& co kiéu 1a “sa$1, $D$5,” nén dong 1énh 1£ cudi
cung s& cit ky tu cudi cing cia chudi str dé chuyén vé dang thic dia chi dung
“sas1,$D$5”. Cau 1énh Len (str) trda vé chiéu dai cua chudi ky tu str. Con cau 1énh
Left (str,n) trda vé n ky tu ndm & bén trai cua chudi ky ty str.

7.5. Lam viéc vé&i biéu do

Tinh nang biéu do trong Excel kha 4n tuong. Mot biéu d6 c6 thé thé hién nhiéu kiéu dit lidu
khac nhau trong Excel. Excel hd trg hon 100 loai biéu dd khac nhau va ngudi ding c6 thé diéu
khién hau nhu tat ca cac thanh phan trong biéu do bai 18, mdi thanh phéan trong biéu dd chinh 1a
mot ddi twong voi cac phuong thire va thudce tinh khac nhau. Vi vy, viéc 1ap trinh v6i biéu dd
1a khong d&, nhung mot khi di hiéu 1d cdy phéan cap ddi tuong thi két qua s& 4n twong hon rat
nhiéu.

Tuy theo vi tri ma biéu db trong Excel dugc phan thanh 2 loai sau:

4 Biéu d6 nhung — ChartObject: 1a dang biéu do nam bén trong mot worksheet. Trong mot
worksheet c6 thé chira nhiéu biéu d6 nhiung khéac nhau va cac biéu do nay co thé duoc
truy xuat thong qua tap doi tugng ChartObjects co6 trong doi twong worksheet.

4 Biéu do doc 1ap — ChartSheet: 1a dang biéu d6 nam trong mdt sheet riéng biét, goi la
chartsheet. Moi mdt chartsheet chi c6 thé chira mot biéu do dang nay ma thoi. Biéu do
dang nay c6 thé duoc truy xuat thong qua tdp doi tugng Charts co trong doi tuong
workbook.

Biéu do, du la dang nhiing hay ddc lap, déu co cung mot kiéu dir liéu 1a Chart. Hon nita, trong
hau hét cac bang tinh, cac bicu do thuong dugc nhing trong worksheet dé ti€n cho vi¢c trinh
bay. Chinh vi vy, ndi dung trong gido trinh nay chi tip trung thao tac doi véi biéu d6 nhing.
7.5.1. Tao méi biéu do

Céch nhanh nhét dé tao biéu d6 bang ma lénh 13 sir dung phuong thirc ChartWizard cua do6i
tugng Chart. V61 phuong thic nay, nguoi 1ap trinh c6 thé tao dugce bicu do chi trong 2 budc:

1. Tao méi ddi twong Chart, sir dung phuong thirc Add.
2. Goi phuong thue ChartWizard cua dbi tugng Chart vira dugc tao.

Phuong thire ChartWizard c6 rat nhiéu tham sé khac nhau, tat ca déu 1a tham sé tuy chon.

ChartWizard (Source, Gallery, Format, PlotBy, Categorylabels, SeriesLabels, HasLegend,
Title, CategoryTitle, ValueTitle, ExtraTitle)

Source Vung di liéu chira sé liéu dau vao cho biéu dd

Gallery Dang biéu dd, c6 thé la mot trong nhirng gia tri sau: xlArea, xIBar, xIColumn,
xlLine, xIPie, xIRadar, xIXYScatter, xICombination, xI3DArea, xI3DBar,
xI3DColumn, xI3DLine, xI3DPie, xI3DSurface, xIDoughnut, xIDefaultAutoFormat.
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Format Dinh dang tw dong. Gia tri tr 1+10 tuy thudc vao loai biéu dd. Néu bd qua tham
sb nay, Excel s& tw chon gia tri mac dinh dwa trén dang biéu db va sb liéu dau
vao.

PlotBy Xac dinh xem s6 liéu cho tirng chudi sé liéu la theo cot hay hang, co thé la

xIRows hoac xIColumns.

CategoryLabels | S6 nguyén xac dinh sb hang ho&c cot bén trong vung dir liéu dau vao sé lam

CategoryLabels.

SeriesLabels S6 nguyén xac dinh sb hang hodc cot bén trong viing di¥ liéu dau vao sé lam
SerieslLabels.

HaslLegend Bang TRUE thi biéu dd sé& cé thém phan chu giai.

Title Tiéu dé cla biéu dd

CategoryTitle | Tiéu dé cda truc ngang
ValueTitle Tiéu dé cla truc ding

ExtraTitle Tiéu dé truc d6i véi biéu d6 3D hoac tiéu dé cla truc gia tri thir 2 clia biéu db 2D

Vi du sau tao mot biéu dd trong mdt chartsheet nam sau worksheet hién hanh, sau d6 st dung
phuong thirc ChartWizard dé tao bi€u d6 dua trén vung dir li€u c6 tén 1a SoLieu. N§i dung cua

vung dir liéu d6 nhu sau:

2000 20.0 35.0
2001 21.0 35.5
2002 24.0 36.0
2003 250 37.0
2004 23.0 36.5
2005 23.5 37.0
2006 25.0 38.0

Sub ChartWizard ()
Dim ws As Worksheet, chrt As Chart
Set ws = ActiveSheet
' Tao mdéi chartsheet, ndm sau worksheet hién hanh.
Set chrt = Charts.Add(, ws)
' Pat tén cho chartsheet.
chrt.Name = "Bieu Do Gia"
' Tao biéu d& st dung phuong thtc ChartWizard.
chrt.ChartWizard ws.[SoLieu], xlLine, , xlColumns, 1, 1, True,
"Bieu Do Gia Hang Nam", "Nam", "Gia"
End Sub
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Bieu Do Gia Hang Nam « Title
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350
| |
S0 HasLegend
250 d
—=— Mt hang B
T 150 3
O SeriesLabels . |
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Nam < CategoryTitle
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7.5.2. Thém mgt chuoi so li€éu vao biéu do da cé

Céc s6 lidu da duoc vé trong biéu d6 duogc luu trir trong tdp dbi twong SeriesCollection. Mdi
hang hodc cgt dir li¢u dugc luu trir trong mot doi tugng Series tuong ung va moi so li€u trong
mot doi tugng Series dugce luu trit trong doi tuong Point.

Ngudi lap trinh ¢ thé thém chudi sé liéu vao mot biéu do di co bang cach goi phuong thire
Add cuia tap ddi tugng SeriesCollection. Phuong thitc Add c6 nhitng tham s sau:

Source Vuing di¥ liéu chira di¥ liéu cta chudi sb liéu méi hodc co thé 1a mang sé liéu

Rowcol Xac dinh xem chubi sb liéu bd tri theo dang cot hay dang hang, c6 thé 1a xIRows
hoac xIColumns.

SeriesLabels Gia tri nay sé bi bo qua néu Source la mét mang s6 liéu. Néu Source la ving div
liéu thi gia tri nay sé l1a TRUE néu hang hodc cét dau tién cta vang dir liéu chira
tén cua chudi so liéu, néu khéng thi gan gia tri nay bang FALSE.

CategoryLabels | Gia tri nay sé& bi bo qua néu Source la mét mang s6 liéu. Néu Source la ving div
liéu thi gia tri nay sé l1a TRUE néu hang hodc cot dau tién cta vung di liéu chira
gia tri lam CategoryLabels clia chudi so liéu, néu khong thi gan gia tri nay bang
FALSE.

Replace Néu CategoryLabels la TRUE va Replace la TRUE, thi gia tri CategoryLabels
cla biéu dd hién tai SN dwoc thay moi. Néeu Replace la FALSE thi
CategoryLabels cua biéu d6 hién tai sé dwoc gilr nguyén. Mac dinh l1a gia tri
FALSE.

Vi du sau s& thém mdt chuoi so liéu méi vao biéu d6 da dugc tao & vi du trude, va chuyén dang
biéu do thanh dang cdt .

Sub AddNewSeries ()
Dim chrt As Chart, sc As SeriesCollection, sr As Series
' Liy lai biéu dd theo tén biéu dd.
Set chrt = Charts ("Bieu Do Gia")
' L4y tap d6i tuong SeriesCollection.

o
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Set sc = chrt.SeriesCollection

' Thém chudi sbé liéu mdi.

sc.Add [ThemSoLieu], xlColumns, True, False, False

' L4y chudi sb liéu cubdi trong tap dbi tuong SeriesCollection
' chinh 13 chudi sb6 liéu méi bd sung.

Set sr = sc(sc.Count)

' pdi dang biédu dé cho chudi sb liéu moi.

sr.ChartType = xlColumnClustered

End Sub
Bieu Do Gia Hang Nam R
40.0 Dir ligu
250 18 , bd sung
30.0 4-- --
25.0 == -- ”
C—I &t hang C
2 200 4-- -- “y s
= 20 —— W&t Hang A
150 4-- "7 | —=— M3t hang B
1001 = ChartType = D
50 1= g --- XIColumnClustered ---| |----1
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2000 2001 2002 2003 2004 2005 2006
Nam
|
4 » M\ Sheetl % Bieu Do Gia { Sheet? £ Sheet3 / 1 i

7.6. Str dung cac ham cé san trong Excel

Nguoi lap trinh co thé tan dung cac ham co san cta Excel trong khi 1ap trinh trén VBA thong
qua dbi twong WorksheetFunction. DPdi tuong nay 1a mot thudc tinh ciia ddi tuong gbc
Application.

Vi du sau s& tim gia tri nho nhit trén ving dir liéu A1:A10 bang cach sir dung ham Min cua
Excel:

Set myRange = Worksheets ("Sheetl") .Range ("A1l:C10")
answer = Application.WorksheetFunction.Min (myRange)
MsgBox answer

8. Giao dién ngwei dung
Khi xay dung chuong trinh, dé nguoi khac c6 thé dung duoc, nguoi 1ap trinh can phai dic biét
cha y dén giao dién ngu(n dung. Giao dién nguoi dung dugc hiéu 1a cach thirc ma nguoi sur

dung sé& tuong tac voi chuong trinh bang cach nhan nat bam, chon mét trinh don, nhan phim,
chon trén thanh cong cu,...

Khi xay dung cac ung dung, can phai ludn ghi nhé rang muc dich xay dung chwong trinh la dé
cho nguoi ding cudi st dung. Ngudi 1ap trinh thuong cé kinh nghiém sir dung may tinh hon
ngudi dung, cho nén, voi mot giao dién nao d6 thi ddi voi ngudi 1ap trinh 1 dé st dung trong
khi d6, ddi v&i nguoi sir dung lai rat khé dung.

Khi mét chuong trinh dugce trién khai xay dung dua trén VBA ciia Excel thi hop 1y nhat 1a nén
hudng dén viée sir dung nhitng tinh ning san c6 cta chinh Excel lam giao dién, c6 nhu vy ta
méi tan dung duge mot trong nhitng thé manh cua Excel, d6 14 giao dién than thién, don gian
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va hiéu qua. Vi dinh huéng thiét ké giao dién nhu vay, ta nén st dung hé théng trinh don,
thanh cong cu va chinh bang tinh lam giao dién chinh cho ting dung ctia minh.

Nhu vay trong Excel, ngudi dung c6 thé st dung nhiing tinh ning duoc cung cip san dé thiét
ké giao dién cho chuong trinh cia minh va sau day la mdt s phuong an thiét ké giao dién nén
st dung khi 1ap trinh VBA trong Excel:

+ Str dung diéu khién nhing tryc tiép trén worksheet chang han nhu ListBox hoic
CommandButton;

+ Sir dung céc hop thoai thong dung c6 sin trong Excel;
4 Tao cac hop thoai tuy bién (chinh 1a viéc str dung UserForm);
+ Tuy bién trinh don;
4 Tuy bién thanh cong cy;
+ Tuy bién phim tat.
8.1. Piéu khién nhung trong Worksheet

Diéu khién nhung trong Worksheet, hay con goi 1a diéu khién ActiveX, 1 nhimg diéu khién c6
thé chén tryc tiép vao trong worksheet, lién két truc tiép voi dir lidu trong cac worksheet ma
khong can thém mot doan ma 1énh nao khac. Puong nhién, néu can thi nguoi lap trinh co thé
thém cac doan ma 1énh dé xir 1y cac tinh hudng khic cho timg diéu khién. Thanh cong cu
Toolbox s& gitip cho nguoi dung thuc hién thiét ké giao dién kiéu nay.

B C ] E F G H I J K
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Hinh II-58: Bang tinh sir dung diéu khié€n nhing trong worksheet.

Pé hién thi thanh cong cu Control Toolbox, chon trinh don View=Toolbars=Control
Toolbox. Trén thanh cong cu nay, can chu y dén 3 bi€u tugng dau tién phuc vu cho qua trinh
thiét ké cac diéu khién trong worksheet:

4+ Design Mode Be . : khi biéu tuong ndy dugc hién sang (.) tirc 1a cac diéu khién dang &
trong ché do thiét ké. O ché do nay, nguoi lap trinh co thé chon cac diéu khién, thay ddi
cac thudc tinh cua ching... Khi biéu tuong nay ¢ ché do thong thuong, tirc 1a cac diéu
khién dang & trong ché do thuc thi. O ché d6 nay, cac diéu khién s& ¢ trang thai st dung.

J
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+ Properties = - nhan chudt vao biéu tuong nay sé hién thj ctra s6 Properties, liét ké tat ca
cac thudc tinh cua diéu khién dugc chon. Thong qua cura s6 nay, nguoi 1ap trinh c6 thé
thay doi tung thudc tinh lién quan dén diéu khién dugc chon.

4+ View Code & - nhin chudt vao biéu tuong nay s€ hién thi ctra s6 ma 1énh tuong ung voi
diéu khién duogc chon.

Trén thanh cong cu Control Toolbox con ¢ nhiéu biéu tugng khéc nita, mdi biéu tugng twong
ung voi mot diéu khién. VE co ban, cac diéu khién nay twong duong véi cac dicu khién da dugc
trinh bay ¢ phan trudce (tham khao muc “Cdc diéu khién thong dung” trang 69).

8.1.1. Piéu khién Spin Button

Spin button, , 12 mot niat bam gén véi mot 6 nao do6 trong worksheet. Dé ting gia tri trong 6
do, nguoi dung s€ bam vao miii t€n Ién, con dé gidm gia tri, nguoi dung s€ bam vao mii tén
xuong.

Spin button thich hop khi mudn han ché sé liéu nhap vao nam trong mot gidi han nao do.

Cac thudc tinh co ban cua Spin button:

Thuéc tinh

Name Kiéu String. Tén cuta diéu khién

LinkedCell Kiéu String. Dia chi clia 6 sé& lién két truc tiép v&i diéu khién
Max Kiéu Integer. Gia tri I&n nhat cé thé dat dwoc

Min Kiéu Integer. Gia tri nhd nhat c6 thé dat dwoc

SmallChange | Kiéu Integer. Sb gia mdi khi nguoi dung nhan vao mii tén 1én hodc xubng

Value Kiéu Integer. Gia tri hién thoi clia diéu khién, cling la gia tri s& hién thj trong 6
lién két trwe tiep voi dieu khién

8.1.2. Piéu khién ComboBox

Combo Box, £ sir dung dé nguoi dung lwa chon mot phan tir trong danh sach d6 xudng.
Piéu khién nay thudong duge st dung khi ngudi 1ap trinh mudn ngudi st dung chi ¢ thé chon
duogc nhimg phan tir d3 duoc dinh trudc, tranh nhitng sai sot trong qua trinh nhap dit liéu, chang
han nhu chi cho phép nguoi dung chon mét trong cac loai mac ctia bé tong ma chuong trinh hd
trg. Thong thuong ta nén dat Combo Box tring 1én 6 ma né lién két.

Cac thudc tinh co ban cua Combo Box:

Name Kiéu String. Tén cda diéu khién

LinkedCell Kiéu String. Dia chi cta 6 lién két triee tiép voi Combo Box. Gia tri cia Combo
Box chinh la gia tri cia 6 dwoec lién két.

ListFillRange | Kiéu String. Dia chi cda ving di liéu ciu thanh danh sach cac phan tir trong
Combo Box. M6i mét hang cta vung di liéu la mot phan tlr trong danh sach dé.
ColumnCount | Kiéu Integer. Sb cot sé& dwoc hién thj trong danh sach x4 xuéng ctia Combo Box.
Mac dinh ColumnCount=1.

BoundColumn | Kiéu Integer. S6 the ty cot trong vung di liéu, la c6t ma gia tri ctia cot do sé

dwoc gan cho thudc tinh Value cia Combo Box khi mét phan t& trong Combo
Box dwgc chon.
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ColumnHeads | Kiéu Boolean. Néu bang FALSE, khong hién thj phan tiéu dé cla cot trong danh

sach x6 xubng. Néu bang TRUE, hién thj tiéu dé clia cot trong danh sach x6
xuong, va hang di¥ liéu nam ngay phia trén ListFillRange sé duoc lay lam tiéu de
cla cot.

ColumnWidths | B& rong cta cét, tinh bang pt. Néu cé nhiéu cot thi bé rong ctia mbi cot sé duoc

cach nhau bang dau cham phay (;). Vi du 60:80

Style Kiéu Integer. Néu bang 0, nguoi dung cé thé nhap div liéu trwc tiép vao Combo

Box hodc chon tir danh sach. Néu bang 1, nguwdi dung chi c6 thé nhap di liéu
bang cach chon tir danh sach.

Text Kiéu String. La doan van ban/dir liéu dwoc hién thj trong Combox.

Value Kiéu Variant. La gia tri thwc té& cta phan t&r dwoc chon trong Combo Box. Gia tri

cta thudc tinh Value nay chinh |a gia tri cia & dwoc lién két véi Combo Box
théng qua thudc tinh LinkedCell.

Tao Combo Box c6 nhiéu cot

Vi du sau s€ lam r0 ¥ nghia cua cac thudc tinh trén thong qua viéc tao mot Combo Box c6
nhi¢u cdt. Combo Box s€ hién thi cac cap duong thiét ké, va khi Iya chon mot cap duong, gia
tri van toc thiet ké twong tng s€ dugc gan cho 6. Trinh ty thyc hién nhu sau:

1.
2.

Tao méi Combo Box trén worksheet, di chuyén dén vi tri thich hop.

Chon kiéu cho Combo Box bang cach gan thudc tinh style bing 1, nghia 1a nguoi ding
chi c6 thé lya chon tir danh sach x6 xudng.

Géan gié tri cho cac thudc tinh LinkedCell br:ing C11 1a 6 s€ chura gia tri van tdc thiét ké
duoc chon. Géan gia tri ListFillRange br:ing F2:G7 la vung dir liéu chira bang céc gia tri
cap duong va van toc thiét ké. Thong thuong ving dir lidu nay s& duoc luu trit trong mot
worksheet khac hodc mot noi ma ngudi dung khong nhin thiy duoc dé tranh gy ra sy ling
tang cho nguoi dung.

Pé hién thi dugc nhiéu cét, gan gia tri thudc tinh ColumnCount bf‘mg 2. Do gia tri can lién
két 1a gia tri van toc thict ke, turc 1a gia tri nam & cdt thir 2 cua vung dir li€u, do vay can
phai gén thugc tinh BoundColumn bang 2.

Pé hién thi tiéu dé cho danh sach x6 xudng, gan gi tri ColumnHeads bang TRUE.

11
12
13
14
15

A, B C ] E F =
Chon cap dwéng thiet ke Cép thidt ké “an tdc thigt ke
I 120
| v - s Text I 100
Cép thidt kel Vian tic thidt ké Il =l
I 120 [+ B0
Il 100 b 40
Il al Phan tor | 30
W © Gwoc chon K
W an ListFillRange
Van toc TK dwoc chon 60 <=+  Value
A ColumnHeads = TRUE
LinkedCell ColumnCount=2
BoundColumn =2

Hinh II-59: Combo Box c6 nhiéu cot.
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8.1.3. Di¢u khién Command Button

Piéu khién Command Button, , thuong dugc st dung khi can nguoi dung thyc hién mot
quyét dinh nao do6 thong qua vi¢c kich chudt vao nut I¢nh hodc nhan Enter tai nat 1énh. Chi tiét
vé céac thudc tinh cua diéu khién nay co trong phan lam viéc véi Userform va cac diéu khién &
phan trude.

Dé cai dit ma 1énh twong ung khi nguoi dung kich chudt vao nt Iénh, str dung su kién Click co6
trong diéu khién Command Button. Cac budc thuc hié€n nhu sau:

1. Khoi dong VBAIDE bang cach nhan phim ALT+F11.

2. Trong cira s6 Project, kich dup chudt vao worksheet c6 chira diéu khién Command Button
dé hién thi ctra s6 ma 1énh ctia worksheet do.

3. Trong danh sach x06 xuong General ¢ goc trén bén trai, chon diéu khién c6 tén can thém su
kié€n, t€n nay chinh 1a gia tri cua thudc tinh Name ma ta da gén cho diéu khién do.

4. Trong danh sach x6 xudng Declarations & goc trén bén phai, chon sy kién can cai dit ma
Iénh.

5. VBAIDE s¢€ tu dong chén doan ma 1énh khoi tao cho su kién. GG doan ma 1€nh can chén
vao vi tri con tré dang hoat dong.

Project - VBAProject
i reee (General) ~| |ine v | [cick |
= = = [ liGeneral) i o 4 [PefareCragCrer a [
- CommandButton BeforebroptrPaste B
- %% YBAProject (Book2) Worksheet A
-5 Microsoft Excel Objects C OOk |
B Shertl (Shertl | Error
B ] SheetZ (Shest2) GotFocus =
EH] Sheetd (Sheetd) Kich chudt Ken Do
% ThTWDrkaDk Kich chudt ‘
Kich dup chudt LostFocus
houseban

Hinh II-60: Cac bu'dc thém su kién cho diéu khién Command Button.

Poan ma lénh sau s& lam hién thi hop thong biao khi nguoi dung kich chudt vao
CommandButton]1:

Private Sub CommandButtonl Click()
MsgBox "Ban vua nhan vao nut lenh nay"
End Sub

8.2. Cac hop thoai théng dung

Hop thoai 1a mot trong nhitng thanh phan hay ding dén nhét khi thiét ké giao dién, do d6, ngoai
viéc st dung nhimg diéu khién dé thiét ké hop thoai trén Userform di dugc dé cdp & phan
trude, hoac st dung chinh nhiing hop thoai don gian cia VB nhu ham InputBox hodc MsgBox
thi ngudi dung c6 thé st dung nhitng hdp thoai duoc Excel cung cip va ta s& thiy rang trong
nhiéu trudng hop, nhitng hop thoai nay rat tién dung. Duéi day 1a mot sb hop thoai dic trung
trong Excel.

GOT Y Tham khdo muc “Cac hdp thoai thdng dung” trang 75 dé biét thém chi tiét vé cac

hop thoai cg ban thudng dugc sir dung.

8.2.1. Hop thoai InputBox ciia Excel - Ham InputBox
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Str dung hop thoai InputBox (thay vi st dung hop thoai InputBox) ¢6 nhiéu wu diém:
+ Dinh duoc kiéu dit li¢u tra vé;

4+ Nguoi sir dung c6 thé lya chon mot ving dit liéu tryc tiép trén worksheet bang cach st
dung chut;

4 Viéc kiém tra dir liéu nhap vao duoc thyc hién tu dong.

Cu phép cua ham InputBox nay nhu sau:

Application.InputBox (prompt, title, default, left, top, helpFile, context, type)

Hau hét cac tham s6 déu 1a tham s tuy chon, chi c6 tham sb prompt 13 bat budc phai nhap vao.

Y nghia cua cac tham so nhu sau:

prompt Doan van ban sé hién thj trong hop thoai

title Tiéu dé cta hop thoai InputBox

default Gia tri mac dinh. Néu nguwoi dung khéng nhap gi cd, ham sé tra vé gia tri mac
dinh nay.

left, top Toa dd géc trén bén trai ctia hop thoai.

helpFile, context | Tén tép tro gilp va cha dé can hién thj

type M3 xac dinh kiéu tra vé ctia ham.

Bang sau thé hién cac loai ma xac dinh kiéu tra vé cuia ham:

Ki€u gia tri tra vé 1a

Cobng thire
Sé
Chubi

Boolean (True hoac False)

DPéi twong kidu Range. Tham chiéu dén mot ving di liéu
6 Gia tri 16i, chdng han nhu #NA
64 Mang gia tri

- © A N = O

Ham InputBox cua Excel duoc st dung kha linh hoat. Him ndy c6 thé cho phép c6 nhiéu hon
mot kiéu gia tri tra vé bang céch cong cac loai ma thich h0’p Vi du nhu mudn hop thoai
InputBox cho phép nhap vao ca sO va chu01 ¢6 thé nhap tham sd type bang 3 (tic 1a 1+2, hay
“S6” cong “chudi”). Con néu gan tham sb type bang 8 thi nguoi ding cé thé ty nhap vao dia
chi cua viung dir liéu trong hop thoai, hodc cling c6 thé chon ving dit liéu trén worksheet bang
chuot.

Vi du sau, thu tyuc EraseRange, sir dung ham InputBox dé nguoi dung lua chon mot vung dir
lidu dé xoa. Ngudi dung c6 thé nhap vao dla chi cta vung dir liéu hoac cling c¢6 thé chon bang
cach ding chudt. Him InputBox véi tham sb type bang 8 s& tra vé ddi twong kiéu Range (chu
¥ tir khoa Set trudc ham InputBox, vi lic nay ham s& tra vé dbi tuong chtr khong phai 1a mot
gia tri don thuan). Vung dit liéu ndy s& dugc xoa di bang phuong thirc Clear. Gia tri mic dinh
duoc hién thi trong hop thoai InputBox la dia chi cua viung dugc chon hi¢n hanh. Cau 1€nh On
Error nham muc dich s& thoat khoi tha tuc khi ¢6 13i xay ra.

o
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Sub EraseRange ()
Dim UserRange As Range
Dim DefaultRange As String
DefaultRange = Selection.Address
On Error GoTo Canceled
Set UserRange = Application.InputBox
(Prompt :=“Vung dtt liéu cén xoa:”

Title:= “Xoa vung dt liéu”,
Default:=DefaultRange,
Type:=8)

UserRange.Clear
UserRange.Select

Canceled:

End Sub
EZD.JJI_TC do anh tal glal doan | (8o chian ) ol tc 1s1.4U071

Xoa vung du lieu IE' Prll tc S169T
- B Yung du lieu can xoa: -

En g Kihigo Chon Gidog B
b & 10 %S N 17480,
inh T DWic 4.176\T
21 ' lqlan 09481 T
Al g [ oK ] | Cancel aNg D-'SET
ai el EXT o eand 33247
Al rong xe 2 wuc F2T 22T
Ihénluc do tai trong lAn Flan I _I 26.22 T

Mot loi diém nira cua viée s dung ham inputBox cua Excel chinh 1a viéc tw dong thuc hién
kiém tra gia tri nhap vao. Trong vi du trén, néu ngudi dung nhap vao gia tri khong phai 1a dia
chi ctia mot ving dit liéu, Excel s& hién thi mot hop théng bao va nhic ngudi dung nhép lai dir
liu.

Microsoft Excel

The reference you typed is not valid, or vwou did not provide a reference where one was required,

To enter a reference using the mouse, dick in the edit box, and then click the cell in the sheet wou want to refer to,
or drag through the range vou want ko select,

—

8.2.2. Hop thoai Open — Ham GetOpenFilename

Trong mot sb chuong trinh, khi can nhap vao tén tép nao do, ta cod thé st dung hop thoai
InputBox dé yéu cau ngudi sir dung nhap vao tén tép tir ban phim. Tuy nhién cach nay co thé
phat sinh 16i do ngudi dung nhap vao mot tén tép khong ton tai (co thé do gb phim sai hoic
khong nhd chinh xac tén tép). Mot cach tét hon dé 1am viéc nay chinh 1a st dung phuong thic
GetOpenFilename cta dbi twong Application. Phuong thirc ndy s& hién thi hop thoai Open
(gidng nhu khi chon trinh don File=>Open) nhung chi tra vé tén tép duoc chon ma khong mé
mot tép nao ca. Ngudi dung chi viéc chon tép bang cac cong cu truc quan c6 san trong hop
thoai.

Ct phap cua phuong thirc ndy nhu sau (tat ca cac tham s déu la tham s tuy chon):

J
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GetOpenFilename (FileFilter,FilterIndex,Title,ButtonText, MultiSelect)

FileFilter Chubi chtra bo loc tép.
FilterIndex Sé thtr tw clia bd loc tép mac dinh.
Title Tiéu dé cta hop thoai, gia tri mac dinh Ia “Open”.

ButtonText Khong st dung.

MultiSelect Néu bang TRUE, nguwoi dung cé thé chon nhiéu tép cung mét luc. Mac dinh 1a
FALSE.

Tham s6 FileFilter quy dinh cac phan tir s& dugc hién thi trong danh sach d6 xudng “File of
type” cua hop thoai. M&i phan tir twong Gmg voi mot loai tép nao d6. Phan tir 1a mot cap gia tri
gom tén s& dugc hién thi trong danh sach va phan mé rong cia loai tép twong Gmg. Néu khong
gan gia tri cho tham ) nay, gia tri mac dinh s¢€ la:

YALY Eiles (*.x),*.*x”

Chuy phan dau cua chudi ndy (phan nim phia trudce dau phay All Files (*.*)) 1a doan van ban
s& duoc hién thi trong danh sach. Con phan thir hai ctia chudi (phan ndm sau ddu phay — *.*)
chinh la phan mo rdng cua té€p s€ dugc hién thi.

Vi du sau minh hoa cach tao mét chudi chura trong bién Filt c6 thé dung dé truyén vao tham s6
FileFilter cua phuong thirc GetOpenFilename. Nhu trong trudong hop nay, ngudi dung cé thé
chon 2 loai t&p (va mot lua chon cho tat ca cac tép).

Filt = “Text Files (*.txt),*.txt,” &
“Comma Separated Files (*.csv), L * .Ccsv, &
“All Files (*.*),*.*”

Vi du sau s& nhic nguoi dung chon mot tép, sau do sé hién thi tén tép dugc chon.

Sub GetImportFileName ()
Dim Filt As String
Dim FilterIndex As Integer
Dim Title As String
Dim FileName As String
' Gan b6 loc tép
Filt = "Text Files (*.txt),*.txt," & _
"Comma Separated Files (*.csv),*.csv," & _
"All Files (*.*),*x. *"
Hién thi cac tép *.csv 1la mdc dinh
FilterIndex = 2
' Gan tiéu dé cho hép thoai
Title = "Chon tep"
' Lay tén tép
FileName = Application.GetOpenFilename
(FileFilter:=Filt,
FilterIndex:=FilterIndex,
Title:=Title)
Thodt néu nhé&n nGt Cancel

If FileName = "False" Then
MsgBox "Khong tep nao duoc chon."
Exit Sub

o
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End TIf
' Hién thi tén tép diy du

MsgBox "Ban vua chon tep: " & FileName
End Sub

Chon tep Title
Laok in: | OProjects - @ X i B~ Tools -
P | 2006-09-15 Duong Hoa Binh
-ir}’d | 2006-11-14 Pung banh - sam kha
My Fecent | 2006-11-17 Yen My
Dacurents

J 2007-04-24 Tu ba di kich Mam DinhGIAOTHOMNG
J 2007-7-13 Tinh thuy wvan

! ) De cuong Duong Lien xa Yen My - Tu Hiep
Desktop J Duong Dich ong - Phu My - Cau Dien
J Duong Tay bug
'i’j':" | Mew Folder
L J Tay ko (Frarm TDink)
My Docurnents 1 Waste water treatment

Ay
e

My Compuker
| W
-

Py Netﬁu:urk

Places Files of tvpe: | Comma Separated Files (*.csv) |:| Cancel

[ Text Files (%, bk
omma Separated Files (*,csv)

&l Files (%)

File name: =

FileFilter Filterindex=2

v Sheetl / Sheat2 / Sheat

Hinh II-61: Hop thoai Open
8.2.3. Hop thoai Save As — Ham GetSaveAsFilename

Phuong thirc GetSaveAsFilename cling twong ty nhu phuong thirc GetOpenFileName. Phuong
thirc nay s§: hién thi }}(f)p thoai Save As, cho phép ngudi dung chon hodc chi dinh tép dé luu, sau
do6 sé tra vé tén t¢p day du nhung khong thyc hién thao tac luu nao ca.

Cu phép cua phuong thirc nay nhu sau:

GetSaveAsFilename (InitialFilename,FileFilter,FilterIndex,Title,ButtonText)

InitialFilename Xac dinh tén tép goi y ban dau

FileFilter Chubi chira b loc tép.
Filterindex Sé thtr tw clia bd loc tép mac dinh.
Title Tiéu dé cta hop thoai, gia tri mac dinh la “Save As”.

ButtonText Khéng str dung.
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Vi du sau sé& hién thi hop thoai Save As dé ngudi dung nhap vao tén tép, sau d6 s& hién thi tén
tép dugc lua chon.

Sub SaveAs ()
Dim fileSaveName As String
fileSaveName = Application.GetSaveAsFilename (
InitialFileName:="TenTep",
FileFilter:="Excel Workbook (*.xls), *.xls",
Title:="Luu tap tin")
If fileSaveName <> "False" Then
MsgBox "Save as " & fileSaveName
End If
End Sub

8.2.4. Hop thoai chon thu muc — Péi twong FileDialog

Néu can nguoi dung chon mot thu muc dé thuc hién thao tac nao do, c6 thé thuc hién theo
nhiéu cach khac nhau, nhung don gidn nhat van la st dung doi tugng FileDialog.

Vi du sau hién thi mot hop thoai cho phép nguoi dung chon thu muc. Sau d6 hién thi tén thu
muyc bang cach sir dung hp thoai MsgBox. Tén t€p s€ duoc truy cép théng qua thude tinh
SelectedItems cua doi tuong FileDialog.

Sub GetAFolder ()

With Application.FileDialog(msoFileDialogFolderPicker)
.InitialFileName = Application.DefaultFilePath & “\”
.Title = “Please select a location for the backup”
.Show
If .SelectedItems.Count = 0 Then

MsgBox “Canceled”
Else
MsgBox .SelectedItems (1)
End If
End With
End Sub

Déi tuong FileDialog cho phép chi dinh thu muc ban dau bang cach gan gia tri cho thudc tinh
InitialFileName. Trong vi du trén da st dung thu muc mac dinh cia Excel lam thu muc ban
dau.

8.2.5. Cac hop thoai mic dinh trong Excel — Tap ddi twong Dialogs

Tap dbi twong Dialogs ctia d6i twong Application bao gdm 258 phan tir thé hién hau hét cac
hop thoai mac dinh trong Excel. Méi hop thoai c6 mot h?mg s6 duogc dinh nghia trudc giup
ngudi dung co thé xac dinh duoc hop thoai can hién thi mot cach dé dang. Chang han nhu khi
mudn hién thi hop thoai GoTo cua Excel, st dung hr:ing $6 x1DialogFormulaGoto.

Str dung phuong thitc Show dé hién thi cac hop thoai. Vi du sau s€ hién thi hop thoai Go To
cua Excel.

Application.Dialogs (x1DialogFormulaGoto) .Show
Nguoi 18p trinh con cé thé viét ma 1énh dé kiém tra cach thirc dong hop thoai. Trong vi du sau,

bién Result s& tra vé TRUE néu ngudi dung kich chudt vao nat OK, va FALSE néu kich chudt
vao nit Cancel hodc nhan phim ESC.

J

Result = Application.Dialogs (x1lDialogFormulaGoto) .Show
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Can phai luu ¥ rang, tinh ning nay khéng dugc trinh bay rd rang trong céc tai liéu trg gitp cia
Excel. Céc tai liéu trg gip cho phﬁn nay rat so lugc, khong dé cap dén mot sy that: céc hop
thoai hién thi khi goi bang VBA khong hoan toan giéng nhu khi goi thong qua trinh don trong
Excel. Chinh vi vay, chrfmg c6 cach nao khac ngoai viéc thir nghiém dé kiém tra hoat dong cua
cac hop thoai.

v CHU Y Céc hdp thoai hién thi khi goi béng VBA khdng hoan toan giéng nhu khi goi thdng

{ e\ qua trinh don frong Excel.

Trong tru’(‘)’ng hop cua hop thoai Go To, khi hién thi béng VBA, nat Special bi mo di, khong
hoan toan giong nhu khi chon tir trinh don Edit=Go To.

Hop thoai Go To - Hop thoai Go To
goi bang VBA - scs2 00i thong qua trinh don -

T
iDga
$ag1

Nﬂf Specaial 'Nut Special
da bimo - van co hiéu lwc

Reference: i Reference:

I | Cancel | |Ej:uecial... Cancel |

Hinh II-62: HOp thoai Go To
Ngoai ra, con c6 mot van dé khac nita, d6 1a viée khong thé hién thi duoc céac hdp thoai co
nhiéu thé khac nhau. Lay vi du v6i hdp thoai Format Cell, khong ¢6 cach nao dé hién thi day du
hop thoai nay véi nhiéu thé khac nhau tr VBA, thay vao do, chi c¢6 thé hién thi mot thé tai mot
thoi di€ém. Poan ma sau chi hién thi dugc thé Alignment ctia hop thoai Format Cells:

Application.Dialogs (x1DialogAlignment) .Show
Dé hién thi cac thé khac trong hop thoai Format Cells, phai st dung riéng 1& cac hang sb da

duoc dinh nghia trudc nhu: x1DialogFormatNumber, x1DialogBorder,
x1DialogCellProtection, x1DialogPatterns, hodc x1DialogFontProperties.
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— = |—|1
Format Cells Chi hién thi mét 'I:hé ?—.LJ

Alignment

{ Alignment

Text alignment Orientation
Horizonkal:

General
Yertical:

Eottom

Texk conkral
|:| Wrap text
[ Shrirk ka Fit Degrees

[ Merge cells
Right-to-left

Text direction:

Context

Hinh II-63: Vi du chi hién thi mét thé Alignment

C6 rat nhiéu hing s6 duoc dinh nghia truée twong tmg véi mot hop thoai trong Excel. Danh
sach day du cac hang so nay co6 thé dugce tra ctiru véi Object Browser:

1. Trong mé dun ma lénh VBAIDE, nhan F2 dé khoi dong Object Browser.
2. Trong clra s6 Object Browser, chon Excel & danh sach phia trén.

3. Trong danh sach thir 2, gd vao xIDialog.
4

Kich chudt vao biéu twong hinh dng nhom.

dang chon médt chudi s8 liéu trong mdt bi€u @6 ma lai hién thj hdp thoai Fonts (hdng s&
& xlIDialogFontProperties) thi sé xuat hién thong bao 16i b&i vi hop thoai nay xuéat hién trong
tinh hudng nay la khong thich hgp.

i' CHU Y Hién thi mot hdp thoai khdng ding nglr canh sé& 1am phét sinh 18i. Vi du nhu khi

Duéi déy 1a danh s6 mét sd hang sb hay duoc sir dung:

Hang s6 M6 ta
xIDialogOpen Hép thoai Open
xIDialogSaveAs Hop thoai Save As

xIDialogPageSetup Hop thoai Page Setup
xIDialogPrint Hép thoai Print

xIDialogPrinterSetup | H6p thoai Printer Setup

GOT Y Cac héng s tuong (ng khi st dung tap déi tugng Dialogs dugc bt dau bang

xIDialog va ti€p theo la tén clia hop thoai (viét lién nhau). Trong VBAIDE, go xIDialog sau
S d6 nhdn CTRL+Space dé hién thij clra s6 ggi y ma 1énh, trong d6 sé& c6 danh sach day du
cac hang s6 lién quan.

Q
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8.2.6. Thue thi muc trinh don Excel tir VBA

Mot cach khéc nita dé hién thi céc hdp thoai mac dinh 1a thyc thi truc tiép thong qua trinh don.
Diéu nay cling tuong duong nhu khi st dung chudt dé€ chon mot muc trinh don trong thanh
trinh don cua Excel.

Poan mi 1énh sau twong duong véi viéec nguoi ding chon trinh don Edit=>Go To truc tiép
trong Excel:

Application.CommandBars (“Worksheet Menu Bar”).

Controls (“"Edit”) .Controls (“Go To...”) .Execute

Cau lénh trén, khi thuc thi s& hién thi hop thoai Go To. Can ché y rang, doan van ban nim
trong dau ngodc phai giong hét nhu nhitng gi hién thi trén thanh trinh don (bao gdm ca dau ba
cham sau chit “Go To”).

Viéc thue thi muc trinh don nhu thé nay dugc thuc hién kha don gian, hon nira con khéc phuc
dugc nhuge diém khong hién thi hop thoai co nhiéu thé nhu da dé cap & phan “Cac hop thoai
mac dinh trong Excel — Téap ddi tuong Dialogs” trang 170. Vi du sau s& hién thj hop thoai
Format Cells v&i ddy du cac thé dinh dang.

Application.CommandBars ("Worksheet Menu Bar").

Controls ("Format") .Controls("Cells...") .Execute

Ngoai ra, theo cach ndy, ngudi lap trinh c6 thé thyuc thi bat ky mot muc trinh don nao c6 trong
thanh trinh don cua Excel.

8.3. Hop thoai tuy bién — UserForm

Khi cac hop thoai mic dinh trong Excel khong dap tmg duoc nhu cau, ngudi 1ap trinh Excel ¢o
thé tao ra cac hop thoai tuy bién cta riéng minh thong qua cac UserForm. Vi kha ning tuy
bién cao, ngudi 1ap trinh c6 thé sir dung UserForm va cac diéu khién trén d6 dé tao ra nhiing
hop thoai véi nhiéu tinh nang hon, phi hop hon véi nhu cau thyc té hon. Viée tao cac hop thoai
tuy bién duoc thuc hién dé dang va hon nita v4i khd nang cua minh, nguoi 18p trinh c6 thé tao
ra cac hop thoai trong chang khac gi hop thoai ciia chuong trinh Excel.

Hop thoai tuy bién dugc tao ra dya trén UserForm thong qua VBAIDE. Thong thuong, c6 thé
tao hop thoai tuy bién theo cac budc sau:

1. Tao md&i mot UserForm vao trong du &n VBA cua Workbook.

2. Viét thi tuc dé hién thi UserForm. Thu tuc nay phai dugc dit trong mot mo-dun cia VBA
(chur khong phai dat trong mo-dun cua UserForm)

3. Cheén thém cac di€u khién can thiét trén UserForm.
4. PDiéu chinh cac diéu khién vira thém.

5. Viét ma l1énh cho cac su kién twong tmg cta cac diéu khién (néu can). Céc thi tuc ndy phai
duoc dat trong md-dun cua chinh UserForm do.

Sau khi thuc hién xong cac budc trén, mdi khi can hién thi hop thoai tuy bién, chi can thuc thi

thua tuc da tao & budc 2.

8.3.1. Tao méi UserForm

Pé tao méi UserForm, khoi dong VBAIDE (nhén phim ALT+F11), chon du 4n ung voi
workbook can thém Userform, sau d6 chon trinh don Insert=UserForm. Cac UserForm s&
dugc tu dong dat tén UserForml, UserForm2,... Nguoi 1ap trinh c6 thé thay doi tén cua
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UserForm dé dé dang nhén dang UserForm thong qua cua s6 Properties (chon UserForm va
nhan phim F4 dé hién thi cura s6 Properties).

Properties - frmCustomDialog

frmCustomDialog UserForm

Alphabetic lCategDrized

Tén UserForm =

[N [=
Tahorma
B =Hs000001 25
143.25
UserForm 5

mol 13.0 keepscrollBarsyisible 3 - FrnScrollGarsBokt
Left 0 -

Hinh II-64: Vi du khi dat tén cho mét UserForm

M3di mot workbook ¢6 thé chira nhiéu UserForm khéc nhau, mdi UserForm chinh 13 mot hop
thoai tuy bién.

8.3.2. Hién thi UserForm

Dé hién thi UserForm, str dung phuong thitc Show cua di tuong UserForm. Phuong thirc nay
c6 cu phap nhu sau:

object.Show modal

Trong do:
4 object: 1a d6i tugng kiéu UserForm;

4+ modal: 1a tham sb tuy chon, xac dinh kiéu hién thi cua UserForm. Modal c6 thé 1a mét
trong hai gia tri vbModal hodc vbModeless. Néu 1a vbModal, ngudi ding phai dong
UserForm méi c6 thé tiép tuc thao tac voi Excel. Néu 1a vbModeless, ngudi dung van co
thé vira thao tac trén UserForm, vira thao tac trén Excel. Mic dinh 1a gia tri vbModal.

Poan mi sau sé& hién thi UserForm c6 tén 1a UserForm1 & ché do Modal:

UserForml.Show
Ngoai ra, con ¢6 mot ki thuat khiac dé hién thi UserForm: st dung phuong thirc Add cua tip
doi tuong UserForm, sau d6 su dung phuong thirc Show dé hién thi UserForm. Phuong thirc

nay thich hop khi trong du 4n c6 nhiéu UserForm va ngudi ¢6 thé chi dinh sy xuat hién ctia mot
UserForm bat ky. Poan ma sau s€ hién thi UserForm c6 tén 1a UserForm1:

MyForm = “UserForml”
UserForms.Add (MyForm) . Show

Q



CHUONG IV: LAP TRINH TREN MICROSOFT EXCEL

" CHU Y Thu tuc dé hién thj hdp thoai tuy bién (UserForm) phai dugc dét trong mot mo-
Zg dun chudn ctia VBA (ch( khéng phai dat trong md-dun ctia UserForm).

VBA con c¢6 1énh Load. Lénh nay chi tai UserForm véo trong bd nhé ma khong hién thi cho
dén khi str dung phuong thirc show cua UserForm do. B¢ tai UserForml vao bg nhg, thuc hién
nhu sau:

Load UserForml

Khi ¢6 mot UserForm twong ddi phirc tap (c6 nhidu thanh phan diéu khién cung véi nhidu dir
liéu bén trong d6), néu sir dung 1énh Load dé tai UserForm vao bd nhé thi UserForm s& duoc
hién thi nhanh hon khi sir dung phuong thitc Show. Tuy nhién, trong dai da sé cac truong hop,
chi can st dung phuong thirc show, bdi 1€ phuong thuc nay ciing da ty dong thyc hién Iénh
Load (néu UserForm chua duogc tai vao by nhd) ngay trude khi hién thi Userform.

Mot khi d3 duoc hién thi, UserForm s& ludn ton tai trén man hinh cho dén khi nguoi dung dong
no lai. Vi vay, thong thuong, nguoi 1ap trinh s€ tao thém mdt nat Iénh (Command Button) trén
UserFrom dé thuc hién thu tuc dong UserForm. Thu tuc nay cé thé su dung 1énh Unload dé do
bé UserForm khoi bd nhd ctia mdy tinh, hoic st dung phuong thirc Hide cua dbi tuong
UserForm dé tam thoi 4n UserForm.

Doan ma sau s& dong ctra s6 UserForm1:

UserForml.Hide

Hodc ¢o thé s dung doan ma sau dé dong ctra s6 UserForml:

Unload UserForml

Phuong thuc Hide chi tam thoi 4n UserForm, ban than UserForm van con trong bd nhd, cac
thudc tinh cta UserFrom van c6 thé duoc truy cap binh thuong. Con 1énh Unload thi s€ gd bd
UserForm ra khoi by nh¢, lic nay cac thude tinh cia UserForm sé khong thé truy cap duoc
ntra.

8.3.3. Cac diéu khién trén UserForm

Nguoi 1ap trinh c¢6 thé dung rat nhiéu loai diéu khién khac nhau 1én UserForm. Thong tin chi
tiét, xem lai muc “Lam viéc voi UserForm va cac thanh phan diéu khién” trang 59. Duéi day
chi trinh bay thém mdt di€u khién riéng cua Excel, di€u khién RefEdit.

Piéu khién RefEdit cho phép ngudi ding lya chon mot ving dir liéu bang cach nhap dia chi
hodc nhap tén vung dir liéu hodc sir dung chuot dé chon truc tiép trong worksheet. Khi nguoi
dung kich chudt vao biéu tuong nhé ¢ goc phai cua diéu khién, hop thoai s& tam thoi duoc an di
va mot ctra sd nho dé nguoi dung chon vung dir 1iéu sé dugc hién lén, giéng hét nhu cac hop
thoai mac dinh cua Excel.
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Minh hoa: Chon vung du lieu Kicﬁhugt ’

Chon wung du lieu can hieu chinh: W‘hgl
| - Huy Sheet11$C$24 15F$27 =
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RefEdit 5 5
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Hinh II-65: Piéu khién RefEdit

Diéu khién RefEdit ciing twong tu nhu diéu khién Textbox, vi vy c6 thé tham khao thém vé
dic¢u khién TextBox dé biét thong tin vé cac phuong thire va thudce tinh cta diéu khién RefEdit.

Khi thuc hién céc thao tac sir dung RefEdit, can ghi nhé nhitng diém sau:

4 Diéu khién RefEdit tra vé chudi chira dia chi cia ving dit liéu. Sau do, c6 thé chuyén
chuoi d6 thanh doi twong ki€éu Range st dung doan ma tuong tu nhu sau:

Dim UserRange As Range
Set UserRange = Range (RefEditl.Text)

4 Nén khoi tao gia tri ban dau cho diéu khién RefEdit bang dia chi cua vung dit liéu hién
hanh. B¢ lam dugc nhu vay, trong su ki¢n UserForm_Initialize cua UserForm can thém
doan ma 1€nh tuong ty nhu sau:

RefEditl.Text = ActiveWindow.Selection.Address

+ Pung bao gio nghi rang RefEdit ludn tra vé dia chi ding. Boi 1& khong phai chi c6 mdi
cach chon ving dit liéu bang chudt, ngudi diung con c6 thé gd va hiéu chinh dia chi hién
thi trén diéu khién RefEdit. Vi vy, phai ludn kiém tra tinh ding dan cta dia chi ving dir
liéu. Poan ma sau minh hoa cach kiém tra 15i nay. Néu vung dir liéu nhap vao khong
ding, mdt hop thong bdo s€ hién 1én, va cho phép ngudi dung nhap lai:

On Error Resume Next
Set UserRange = Range (RefEditl.Text)
If Err <> 0 Then
MsgBox “Invalid range selected”
RefEditl.SetFocus
Exit Sub
End If
On Error GoTo O

4+ Nguoi dung c6 thé chon mot sheet khac trén thé chira cac sheet khi dang chon vung dir
lidu. Vi vay, khong nén gia st rang ving dit liéu dugc chon s& nam trén sheet hién hanh.
Tuy nhién, néu nguoi dung chon mot sheet khac, dia chi cia vung dir li€u sé duoc tu
dong thém vao mot tien t& 1a tén cua sheet duwoc chon. Chéng han nhu:
Sheet2!S5A$1:5CS4
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4+ Neéu chi can lay dia chi cia mdt 6 trong vung dir liéu ma nguoi dung da chon, nguoi lap
trinh c6 thé chon ra mot 6 & goc trén bén tréai cuia vung dir 1iéu d6 bang cach sir dung doan
ma 1énh nhu sau:

Set OneCell = Range (RefEditl.Text) .Range (“Al")

GOT Y DEé ngudi ding chon mot ving dif liéu nao dé, cd thé str dung hop thoai InputBox
cta Excel, xem thém muc “Hop thoai InputBox clia Excel — Ham InputBox” trang 165.

8.4. Thao tac trén thanh trinh don

Hau hét cac chuong trinh chay trong hé diéu hanh Windows déu c6 hé thdng thanh trinh don
boi tinh tién dung va hé thong cua nd. Thong qua thanh trinh don, cac chirc ning cia chuong
trinh duoc to chirc va liét ké giup nguoi st dung ¢ thé dé dang truy cap dén timg tinh ning cta
chuong trinh mét cach c6 hé thng.

Péi voi cac ung dung mé rong viét b?mg VBA, viéc thuc thi mét Macro nao d6 déu duoce thuc
hién thong qua trinh quan 1y Macro hoic dugc thyc thi truc tiép trong VBAIDE. Diéu nay giy
ra nhiéu kho khin cho nhimg nguoi dung va 1am giam tinh chuyén nghiép cua tng dung. Thay
vao d6, voi mot sd doan mi 1énh don gian, nguoi 1ap trinh co thé ty xdy dung hé thong trinh
don, tao nén mot giao di¢n ngudi dung co tinh hi¢u qua cao cho ing dung mo rong ctia minh.

Excel c6 hai hé thong thanh trinh don tuwong mg véi kiéu sheet duoc chon 1a Worksheet hay
Chartsheet. Thanh trinh don thtr nhét, c6 tén 1a Worksheet Menu Bar, dugc hién thi khi sheet
dugc chon 1a Worksheet hodc khi da dong tat ca cac Workbook. Day la thanh trinh don mac
dinh cua Excel. Thanh trinh don thtr hai, ¢6 tén 1a Chart Menu Bar, dugc hién thi khi sheet
duoc chon 1a Chart sheet hoic nguoi diung dang chon mot ddi twong Chart nhing trong
Worksheet.

£ Microsoft Excel - Book1

IEJ File  Edit “iew Inzert  Fommat  Tool:  Data Window  Help

fDEHD“' Worksheet Menu Bar AR N
¢ Arial . ._.__.==1:§@$

@J File  Edit Miew |nzett Fomat Toolz Chat  ‘Window  Help | A4

dEdR =™ 'Se iy n - e .
2 Chart Menu Bar

* arial

Hinh II-66: Thanh trinh don trong Excel.
8.4.1. Cau triic clia hé¢ thong thanh trinh don

Céu tric cua hé thong thanh trinh don trong Excel c6 thé dugc thé hién thong qua so d6 hinh
cay nhu sau:

N
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Menu Bar

Menu...
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SRR R h e e

Hinh II-67: Cau tric hé thong thanh trinh don

+ Menu Bar: La hang chir nam ¢ trén cing, ngay phia dudi thanh tiéu déq cua ung dung
Excel. Nhu da dé cap, tuy vao tung ngt canh ma thanh Menu Bar c6 thé 1a Worksheet

Menu Bar hoac Chart Menu Bar.

4+ Menu: La mot thanh phan trong hé thong trinh don cta Excel, khi nguoi dung kich chudt

vao mot Menu thi mot danh sach cac Menultem s€ hién ra.

4+ Menu Item: 1a mot thanh phan ctia Menu xuét hién khi ngudi dung kich chudt vao menu.
Moi Menu Item s€ thyc hién mdt tac vu trong chuong trinh khi ngudi dung kich chudt 1én

Menu Item do.

4 Ngoai ra, trong hé théng menu ciia Excel con c6 khai niém Separator Bar, 1a mot duong
gach ngang phan cach gitra cac Menu Item dung dé nhoém cac Menu Item co6 lién quan

v61 moOt muc ti€u nao do.

Cac Menu c6 thé 16ng vao nhau theo nhiéu cip khac nhau. Mot Menu ciing ¢6 thé 13 Menultem
ndm trong mdt Menu khac. Chiang han nhu Menu View cua Excel c6 Menultem tén la
Toolbars, va dén lugt minh, Toolbars ciling chinh 1a mot Menu, c6 chira cac Menultem khac

nhu: Standard, Formatting,...

Hinh sau s€ minh hoa rd hon vé€ cau trac cua h¢ thong trinh don trong Excel.

E3 Microsoft Excel - Book1

Format  Toolz  Data  Window  Help

-

Menultem

Tazk Pane Chrl+F1
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Statusz Bar

Header and Footer...
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Full Szreen External Data
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Hinh II-68: Hé thong thanh trinh don
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8.4.2. Tao trinh don tuy bién

Ngudi 1ap trinh ¢6 thé d& dang thém va hiéu chinh hé thdng trinh don trong Excel thong qua
cac doan ma I¢nh bang VBA theo cac budc sau:

4. Phac thao trinh don can tao va céac chirc ning tuong tng.

5. Viét ma 1énh cho tirng Menultem. Mdi doan mi 1énh nay dugc chtra trong mot chuong
trinh con dang Sub.

<

Tham chiéu dén Menu Bar, noi can tao trinh don tuy bién.

N

Tao Menu va Menultem.
8. Gan cac doan ma 1énh tuong ung da tao ¢ budc 2 cho ting Menu Item.
Dé tham chiéu dén Menu Bar, c6 thé st dung doan ma sau:

Dim mnuBar as CommandBar
Set mnuBar = Application.CommandBars ("Worksheet Menu Bar")

Pé tao Menu va Menultem, st dung phuong thirc Add c6 trong tap dbi twong Controls. Thuc
chat phuong thirc nay sé thém mot diéu khién vao trong tap ddi twgng Controls ciia ddi tugng
goc noi s& chra Menu va Menultem. Ca phap cua phuong thirc Add nhu sau (tat ca cac tham
s6 déu 1a tham s6 tuy chon):

object.Add (Type, Id, Parameter, Before, Temporary)

Object DPéi twong cha, noi chira cac dbi twong sé dwoc thém vao bang phwong thire
Add.
Type Xac dinh kiéu déi twong sé duwoc thém vao trong tap dbi twong Controls cla

ddi twong Object. Tham sb Type cé thé béng mét trong cac gia tri sau:
- Néu muén tao Menu: gan Type= msoControlPopup
- Néu mudn tao Menu Item: gan Type= msoControlButton

Id Sé nguyén xac dinh diéu khién dwoc xay duwng san Trong trwong hop nay,
khi can tao mot dbi twong mai, cé thé gan tham sb nay bang 1 hodc bé tréng.

Parameter Vé&i Menu tuy bién, tham sé nay co thé dwoc dung dé gwi thong tin dén cac
tha tuc trong Visual Basic. Thong thuwdng, tham s nay dwoc bd trong.

Before Mot s6 xac dinh vi tri xuét hién clia doi twong méi duoc thém vao. Néu tham
s6 nay duwoc bd trong, doi twong méi sé dwoc thém vao vi tri cudi cling.

Temporary Néu bang TRUE, déi twgng chi xuét hién tam thoi. Nghia la dbi twong sé
dwoc xoa di khi thoat khoi chwong trinh. Gia tri mac dinh clia tham s6 nay la
False.

Kiéu gia trj tra vé ciia phuong thirc Add 1a d6i tugng kiéu CommandBarControl, hodc c6 thé 1a
mot trong cac ki€u dir li€u sau, tuy thudc vao gia tri cia tham so Type:

+ Néu Type= msoControlPopup: kiéu gia tri tra vé& 1a CommandBarPopup.
4+ Néu Type= msoControlButton: kiéu gia tri tra vé 12 CommandBarButton.

Phuong thirc Add chi tao cac dbi twong tréng trén hé thong thanh trinh don. Vi vay, nguoi 1ap
trinh can phai gan thém cac thudce tinh khac cho nhiing doi tugng maéi nay.

J
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Du6i day 1a danh sach céc thudc tinh cta ddi tuong kiéu CommandBarControl:

BeginGroup Néu gan bang TRUE, phia trwéc diéu khién sé& xuét hién Separator Bar dé ngan
cach cac nhom trinh don.

Builtln bay la thudc tich chi doc. Tra vé gia tri TRUE néu diéu khién nay la diéu khién da
dwoc xay dwng san trong Excel.

Caption Chubi van ban sé dwoc hién thi trén trinh don.

Enabled Néu bang TRUE, nguoi ding cé thé kich chudt 1én doi twong. Néu bang FALSE,
ngudi dung sé khéng thé kich chudt, va dieu khién sé c6 mau xam.

FacelD Sb nguyén thé hién cho hinh anh sé& dwoc hién thi bén canh doan van ban dwoc
hién thj trén thanh trinh don.

Id Pay la thuéc tinh chi doc. La ma sd xac dinh cac trinh don da dwoc dinh nghia
trwde trong Excel.

OnAction (Chi ap dung véi CommandBarButton) Tén cua tha tuc VBA sé dwgc thyc thi khi
nguwdi dung kich chudt vao Menultem.

ShortcutText | (Chi ap dung véi CommandBarButton) Doan van ban hién thi phan phim tat cho
Menultem do.

State (Chi ap dung véi CommandBarButton) Xac dinh trang thai cia Menultem: c6 dugc
nhan hay khéng.

ToolTipText Doan van ban sé hién thj khi nguoi ding tré chuédt ngay phia trén diéu khién.

Type Day la thudc tinh chi doc. S6 nguyén xac dinh kiéu ctia diéu khién

1 Snagi' ®

G1a 2 Copy Ctrl+C F

FacelD & Caption

e Clipboard... t I E

| ShortcutText '

Thong thuong, sau khi tao méi Menu va Menultem cin gan cac thudc tinh sau:

+ Caption
4 OnAction
4 FacelD

Dud¢i day 1a mdt vi du minh hoa cac budc tao méi mot Menu trong thanh trinh don “Worksheet

Menu Bar”

Vi du: Tao Menu moi

1. Phac thao cau trac cia Menu nhu sau:

1 Wi du kenu
2 Tinh Tang @ “isual Mind E (v |
3 Tinh Tich . b ey e
4 MenuCap2 » | § | Luachonl
6 | Luachon 2
g H I | J | K
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2. Viét mi lénh cho timg Menultem

‘MA LENH CHO MENUITEM2: TINH TONG
Sub Macrol ()

MsgBox "Ban da chon MenulItem: Tinh Tong"
End Sub

‘MA LENH CHO MENUITEM3: TINH TICH
Sub Macro2 ()

MsgBox "Ban da chon Menultem: Tinh Tich"
End Sub

‘MA LENH CHO MENUITEM6: LUA CHON 1
Sub Macro3 ()

MsgBox "Ban da chon Menultem: Lua chon 1"
End Sub

‘MA LENH CHO MENUITEM7: LUA CHON 2
Sub Macroi ()

MsgBox "Ban da chon Menultem: Lua chon 2"
End Sub

3. Tao hé théng Menu va gan ma 1énh cho timg Menultem

Sub TaoMenu ()
Dim cb As CommandBar
Dim cpop As CommandBarPopup
Dim cpop2 As CommandBarPopup
Dim cbtn As CommandBarButton
' LAY THAM CHIEU PEN THANH TRINH DON
Set cb = Application.CommandBars ("Worksheet Menu Bar")

' TAO MENU1l: “WI DU MENU” (CommandBarPopup) .
Set cpop = cb.Controls.Add (Type:=msoControlPopup, Temporary:=True)
cpop.Caption = "&Vi du Menu"

' TAO MENUITEMZ2: “TINH TONG” (CommandBarButton).

' (thém MenuItem vao MENU1)

Set cbtn = cpop.Controls.Add (msoControlButton, , , , True)
' Gan thudc tinh cho Menultem.

cbtn.Caption = "Tinh Tong" ‘' Gan tiéu 4gé
cbtn.OnAction = "Macrol" ‘' Gdn m& 1énh

' TAO MENUITEM3: “TINH TICH” (CommandBarButton).

Set cbtn = cpop.Controls.Add(msoControlButton, , , , True)
cbtn.Caption = "Tinh Tich"

cbtn.OnAction = "Macro2"

' TAO MENU4: “MENU CAP 2” (CommandBarPopup) .

' Pay 1la Menultem bdt dau mét nhém trinh don khéac

Set cpop2 = cpop.Controls.Add (msoControlPopup, , , , True)
cpop2.Caption = "Menu Cap 2"

' Thém SeparatorBar vao phia trudc Menu nay.
cpop2.BeginGroup = True

' TAO MENUITEM5: “LUA CHON 1” (CommandBarButton) .

Set cbtn = cpop2.Controls.Add (msoControlButton, , , , True)
cbtn.Caption = "Lua chon &1"

cbtn.OnAction = "Macro3"
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' TAO MENUITEM6: “LUA CHON 2” (CommandBarButton).
Set cbtn = cpop2.Controls.Add (msoControlButton, , , , True)

cbtn.Caption = "Lua chon &2"
cbtn.OnAction = "Macro4"
End Sub

Trong cac cau lénh tao hé thong trinh don nhu trén, tham s6 Temporary cua phuong thirc Add
déu dugc gan bang True, vi vy, khi nguoi dung thoat khoi Excel thi cac hé thong trinh don
vira thém vao s€ duoc ty dong xo4 di.

8.4.3. Xo4 trinh don tuy bién

Khi ngudi dung chi dong workbook ma khong déng Excel, trinh don vira duoc thém vao van
con duge hién thi trén hé théng thanh trinh don cia Excel hodc nguoi dung lam viéc voi mot
workbook khac ma khong can dén nhiing tinh ning trong trinh don. Nhu vay, c6 nhiing lac can
phai xo04 trinh don vira dugc thém vao. Pé thuc hién diéu nay, c6 thé sir dung phuong thic
Delete c6 trong ddi tuwong kiéu CommandBarControl hoic CommandBarPopup hodc
CommandBarButton.

Poan ma 1énh sau thuc hién xoa trinh don “Vi du Menu” da duoc tao ra ¢ vi du trén.

Sub XoaMenu ()
Dim cb As CommandBar
Dim cbp As CommandBarPopup
‘Liy tham chiéu dén thanh trinh don
Set cb = Application.CommandBars ("Worksheet Menu Bar")
On Error Resume Next
‘Tham chiéu dé&n trinh don “Vi du Menu”
Set cbp = cb.Controls("Vi du Menu")
If Not IsNull (cbp) Then
cbp.Delete
End If
End Sub

Ngoai ra, thay vi xo04 trinh don vira tao ra, ngudi 1ap trinh c¢6 thé thiét lap lai trang thai ban dau
cia hé thdng thanh trinh don trong Excel thong qua phuong thirc Reset. Sau khi sir dung
phuong thtic nay, tat ca cac trinh don do ngudi dung tao ra s& dugc xoa di, va hé théng thanh
trinh don s& trd vé trang thai mac dinh.

Sub ResetMenu ()
Dim cb As CommandBar
Dim cbp As CommandBarPopup
‘Liy tham chiéu dén thanh trinh don
Set cb = Application.CommandBars ("Worksheet Menu Bar")
cbp.Reset
End Sub

Trong hau hét cic truong hop, ngudi 1ap trinh s€ tao trinh don lic m& workbook, va s& xoa
trinh don khi dong workbook va ta c6 thé thuc hién tw dong qua trinh nay thong qua viéc xur ly
su kién lién quan dén viéc mo va dong Workbook. Trong su kién Workbook Open, goi dén
tha tuc thuc hién vi¢c tao trinh don, con trong su kién Workbook BeforeClose, goi dén thu
tuc thuc hién viéc xo04 trinh don.

9

‘SU KIEN Workbook Open
Private Sub Workbook Open ()
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‘Gol thu tuc thuc hién viéc tao trinh don
TaoMenu

End Sub

‘SU KIEN Workbook BeforeClose

Private Sub Workbook BeforeClose (Cancel As Boolean)
‘Goi thu tuc thyc hién viéc xod trinh don
XoaMenu

End Sub

8.4.4. Gan phim tit cho Menu Item

Gan phim tit cho Menu Item thuc chat 13 gan phim tit cho Macro twong tmg véi Menu Item d6
(1a Macro dugc gan cho Menu Item thong qua thudc tinh onAction). BO sung doan ma 1énh
sau vao cudi thu tuc TaoMenu & vi du truée dé gan phim tit 13 CTRL+SHIFT+T cho Menu
Item “Tinh Tong™:

‘Tao phim tdt cho Menultem
Application.MacroOptions
Macro:="Macrol",
HasShortcutKey:=True,
ShortcutKey:="T"

Trong khi tao hé théng trinh don “vi du Menu” ¢ vi du trudc, Menu Item “Tinh Tong” cO
thudc tinh onAction dugc gan bang “Macrol”. Do d6 dé gan phim tat cho Menu Item nay,
nguoi 1ap trinh phai thuc hién thong qua viéc gan phim tat cho Macro c6 tén 1a “Macro1”.
9. Bai tap trng dung
Bai 1:

+ Xay dung mot Macro cho phép can chinh ni dung trong mét vung dit li¢u cua 1 cdt vao

gilra ciia vung bang tinh trong Excel (dinh dang ki€u Center Across Selection).
+ Noi dung ban dau:

Mai dung 1
Méi dung 2
Méi dung 3
Méi dung 4
Méi dung &

4 Chon ving bang tinh can hién thi ndi dung vao gira:

Mai dung 1
Mdi dung 2
Mdi dung 3
Madi dung 4
Mai dung &

4 Noi dung sau cin chinh bang Macro:
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Méi dung 1

Mdi dung 2
Méi dung 3
Méi dung 4
Mdi dung 5

4+ Vung dir liéu nay 1a bt ky (bao nhiéu dong trong cot ciing dugc)
4 Trudce khi goi Macro can phai chon trude (bdi den) ving bang tinh can hién thi ndi dung
vao gitra
Bai 2:
+ Tao mot vung bang tinh lién tuc chira cac s6 ¢6 gia tri ngdu nhién tir -100 dén +100 (sd
hang va cot 1a bat ky)
+ Khoi dong VBA IDE trong Excel.

+ Xay dung Macro thuc hién nhiing ndi dung sau:

= Yéu ciu nguoi dung chon ving dir liéu can thao tac. Phai dam bao rang c6 thé lua
chon bang mouse hodc nhédp (dung ham InputBox cta doi tugng Application)

® Vi vung dit li¢u dugce chon, tim cac s6 Am (<0) va thyuc hién viéc thay ddi dinh dang
cho ching nhu sau:

¢ Thay d6i mau hién tai ctia chif sang mau do.
¢ Doi kiéu chir hién tai sang kiéu dam (Bold).
Bai 3:
+ Khoi dong VBA IDE trong Excel.

+ Xay dyng mot ham mai tra vé gia tri cua biéu thuc: y=ax3 +bx*+ex+d. Véi a, b, ¢,d 1a cac
tham s6 dugc dua vao ham va y 1a gia tri can tinh.

4 Thir tim cach d6i mau chit trong 6 str dung ham sang mau do bang cach 1ap trinh trong
ham mai do.

4 Thir tim cach d6i loai Font chir trong 6 st dung ham sang font Arial bang cach 1ap trinh
trong ham mai do.

+ Thur tim cach dinh dang d6 chinh xac cua két qua tinh (chi dinh s6 chir s6 thap phan can
hién thi)

4 Thir tim cach gan gia trj cho mot 6 bét ky trong bang tinh (khong phai 6 dang sir dung
ham moi)
Bai 4:
+ Xay dung mot ham méi dung dé dém tong sd luot thi lai trong mot danh sach diang ky thi
lai cua lop.

4 Cau trac cua danh sach gom : ¢t du 1a ho tén SV cua ca 16p. Dong dau 1a tén cac mon
da hoc cua hoc ky vira qua.

+ Ai thi lai mén nao thi danh déu “x” tai vi tri twong tng (12 6 giao giira dong chira tén SV
d6 véi ot chira t€én mon hoc can thi lai).

4 Tham s6 ctia ham 1a vung dir liéu chira dau “x”, vi du: B2:Z100

Bai 5:

J
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+ Xay dung ham méi cho phép tra bang theo thuat toan ndi suy tuyén tinh.

+ Bang can tra 1a bang mot chiéu.

4 Tham s dua vao ham: gia tri theo cot, viing dir liéu can tra (vi du: B2:M2).
4+ Két qua tra vé 1a sb tra dugc tir ving dit liéu trén.

4+ Vidu vé bang 1 chiéu, chir mau do 1a chi so:

Chi sd 1 3 3 7 9 11
Gia tri 70.99) 26.19) 8967 3.81|73.32] 31.683

4 Vi du can tra clru gia trj trong bang véi chi s6 = 3 thi két qua tra vé 13 26.19
4 Vi du can tra ctru gia tri trong bang voi chi s6 = 3.5 thi két qua tra vé 13 34.56 (ndi suy).

+ Thong bao bang MsgBox néu chi sé dua vao khong hop 1& (ndm ngoai pham vi chi sb cia
bang dir li¢u).

+ Thong bao 18i bang cach tra vé gia tri #N/A trong 6 két qua néu chi sé dua vao ham
khong hop 1€.

Bai 6:
+ Xay dung ham méi cho phép tra bang theo thuat toan ndi suy tuyén tinh.
+ Bang can tra 1a bang hai chiéu.
4 Tham s dua vao ham: gia tri theo cot, gié tri theo hang, ving dir liéu can tra.
4+ Két qua tra vé 1a sb tra dugc tir ving dit liéu trén.

4+ Vi du vé bang hai chiéu, chit mau do6 1a chi so, chit mau den 1a dir li¢u can tra ctiru:

2 4 6 3 10 12
1 -65.96 -58.16 71.06 §5.63 -14.79 -39.18
3 -96.38 29.57 73.96 -86.14 9.07 -83.36
5 44.80 -96.95 -29.79 -13.94 3732 3617
7 -10.37 2.57 -19.98 -84.29 55.00 -18.16
9 738.09 14.09 95.29 -6.63 -19.15 64.20
" 91.35 67.41 -80.98 25.46 59.64 -86.60

4 Vidu can tra ctru gia tri voi chi s6: Hang = 3, Cot = 4 thi gié tri tra vé 1229.57
4 Vi du can tra ctru gia tri v6i chi s6: Hang = 2, Cot = 3 thi gia tri tra vé 13 -50.23 (ndi suy)

4 Chu ¥ ring gia tri cua chi s6 hang va chi s6 ¢t ciing nhu tham sé nhap vao ham 1a bét ky
s0 nao (so thuc).

+ Thong bao bang MsgBox néu chi sé dua vao khong hop 1& (ndm ngoai pham vi chi sb cia
bang dir li¢u)

+ Thong bao 18i bang cach tra vé gia tri #N/A trong 6 két qua néu chi s6 dua vao ham
khong hop €.

Bai 7:

4+ Trong file dir liéu DATA.CSV c6 chira thong tin vé cac diém do toan dac cia mot khu
vuc theo dinh dang sau: thur tu diem do, x, y, z, ghi chu diém do.

4+ Khoi dong VBAIDE trong Excel

4 Lap chuong trinh theo nhiing yéu ciu sau:

= Thiét ké Userform dé nhap tén file dir liéu
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® Poc dir ligu tu file va vao trong Excel theo dinh dang nhu hinh sau:

| 1T X Y Fi Des.

1 2331.827 | 3000088 25649 G5

| 2 1617 816 | 2883 554 | 301.634 G5

3 1653.027 | 2874 266 | 303.084 G5

| 4 1688.237 | 2864 975 | 304 43 G5

A 1723448 | 285569 | 305.975 G5

| G 1613.286 | 2955 307 | 298 5267 G5

| 7 1615.651 | 2919976 | 300.0833 G5

| g 1667879 [ 2916.273 | 302.19 G5

| g 1664 923 | 2971.712 | 299.634 G5

| 10 1780368 | 3326.211 | 265.61 G5

| 11 1714 .64 | 3297 814 | 26965 G5

2 1810.85 | 3289.0558 | 267 304 G5

| 3 1713.561 | 3256.652 | 273.674 G5

| 14 2220795 | 3034 817 | 261.38 G5

| 15 2073.935 | 3744 364 | 25298 G5

| 16 1695 851 | 349396 | 271.54 G5

: 17 181016 | 2846.915 | 304 68 G5
| 13 2506.261 | 3348.711 | 229.02 2"IP+
| 19 2458 954 | 3167 014 | 238.89 5/8IR
| iy 2471.764 | 3354 847 | 2299 5/BIR+

23 762204 | 2945 151 | 300.35 G5

24 1703.025 | 3004 809 29813 G5

| 25 1717338 | 3072.025 | 291.36 G5

® DPA6i mau so liéu cua cac diém cung loai (cung ghi chi)
Bai 8:
+ Xay dung mot ham méi cé cau tric nhu sau: Tén Ham Méi (Tham_So), voi tham so 1a

mot bién kiéu String. Him nay c¢6 nhiém vu nhu trong bai tap 2.1 va thém tinh nang doi
tat ca cac chir cai dau tién cia cac tir trong chuoi Tham_So thanh chir in hoa. Vi du:

* Chudi Tham_S6 ban dau: trin Manh cuong
= Két qua thyc hién ham méi: Tran Manh Cuong
Bai 9:
+ Xay dung mot Macro ¢6 tinh ndng nhu sau:

® Cho phép ngudi dung chon viung dir li¢u trén bang tinh (gid st 1a mot danh séch sinh
vién).

®* Thyc hién loai bo nhimg khoang tréng thira giita hai tir (chi dé lai duy nhat mot
khoang trong Space).

Thuc hién d6i chi cai du tién trong mdi tr thanh chit in hoa.
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CHUONG V: LAP TRINH TREN AUTOCAD

1. Tong quan vé AutoCAD

1.1. Kha nang cua AutoCAD

AutoCAD la mdt phan mém hd trg tao ban v& k¥ thuat dugc dung phd bién nhét hién nay. Day
13 san pham cua hing Autodesk va dugc phat trién lién tuc trong nhiéu nim nay, diéu nay thé
hién ¢ viéc cap nhat hang ndm cia cac phién ban AutoCAD.

Véi AutoCAD, ngudi ding c6 thé dé dang tao ra ban vé ki thuat dang 2 chiéu va dung mo hinh
ba chiéu cho cac vat thé véi nhiéu cach thé hién khac nhau nhu dang khung ludi hoac dang vat
thé dic nhu hinh dudi.

Hinh II-69: Cac thé hién vat thé ba chiéu trong AutoCAD

Hinh v& trong AutoCAD duoc to chirc chil yéu theo dang vector va chuan luu trit dang DWG
duoc biét dén nhu 1a chuan luu trir hinh v€ dang vector hi¢u qua nhat thé gioi. B¢ tao sy thuan
lgi t01 da cho nguodi dung, AutoCAD da dugc thict ke véi cau truc va tinh nang rat hop ly:

4+ Khong gian dé tao ban v& duoc chia thanh hai loai:

= Khoéng gian md hinh (Model), 12 noi ma nguoi dung c6 thé vé hay dung mé hinh ciia
bat ctr vat thé nao ma khong can quan tdm dén gidi han vé kich thudc cua doi tuong,
cua ban v€ cling nhu ty 1€ trinh bay.

= Khong gian trinh bay hay con goi 1a khong gian in (Layout), 1a noi ma nguoi dung co
thé v& hay dung mé hinh nhu khong gian mo hinh, nhung day khong phai 1a muc dich
chinh cua khong gian in. Muc dich chinh cua khong gian in 1a gitp cho nguoi dung co
thé biéu dién hogc trinh bay ban vé& theo ¥ tudéng cua minh dia trén mé hinh da dugc
dung (hay dd dugc v&) trong khong gian mé hinh. Trong khong gian in, voi sb luong
khong han ché, nguoi ding c6 thé dé dang tao ra nhitng ban in cé ty 1& khac nhau,
cach b tri, sép dat khac nhau tir mgt mo hinh da v€ nay. Hinh dudi 1a mdé hinh cua vat
thé duoc xdy dung trong khong gian m hinh.
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Hinh II-70: Mét vat thé dudc xay dung trong khéng gian mé hinh

V6i mo hinh nay, khi str dung khong gian in (Layout), ta ¢ thé tao ra mot ban trinh bay
kha an tuong nhu hinh sau:
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Hinh II-71: Mot vi du khi bo tri trong khong gian in (Layout)

4+ Thao tac tao ban v€ dugc thuc hién thong qua cac 1€nh trong thanh trinh don, thanh cong
cu, va dic biét 1a thong qua dong 1énh ciia AutoCAD. Vi hang trim 1énh san co, cung
v6i cach thuc hién Iénh da dang, cho nén ngudi dung cod thé 1am quen va st dung
AutoCAD trong mot thoi gian ngin.

+ Hinh v& trong AutoCAD, cho du don gian hay phue tap dén méy, déu duoc tao nén tir
nhiing doi tuong hinh hoc co ban. Va nhiing d6i tugng hinh hoc co ban nay lai dugc mot
hé thong cac doi tugng phi hinh hoc khéac trong AutoCAD ho trg viéc tao ra chung.

+ Vai cach t6 chirc cac ddi tugng hinh hoc theo 16p (Layer), AutoCAD cho phep nguoi
dung t6 chtre ban v&, cho du phirc tap dén mAy, thanh timg 16p theo nhimg chu dé khac
nhau, khién cho viéc quan 1y va thao tac voi ban v& tré nén dé dang hon.

4+ Cac tién ich v€ in ban v€ khién cho viéc in an trd nén don gian va chuyén nghiép.

4 Khi nhing tinh ning sin c6 ctia AutoCAD khéong dap tng duoc nhu ciu ctia ngudi ding
thi nguoi ding c6 thé sir dung kha ning cho phép 1ap trinh mé rong ciia AutoCAD dé bo
sung thém hay tao méi nhimg tinh ning chuyén biét cho AutoCAD nham déap tng duoc
nhu ciu c4 nhan.

1.2. Giao dién cua AutoCAD

Giao dién cua AutoCAD, vé co ban, la mot giao dién dd hoa kha linh hoat, bao gém vung dé ve
va cac thanh phan trg gitp cho cac thao tac v&. Cac 1énh ctia AutoCAD c6 thé dugc thyc hién
tur thanh trinh don, tir thanh cong cu va tir dong 1é€nh trong giao dién chinh (nhu hinh duédi). Voi
cach thiét ké tuong tac truc quan, nguoi ding c6 thé lua chon hay dinh vi mét cach linh hoat
cac doi tuong trén ban ve, gitp cho viéc vé dugc nhanh va chinh xéc.

Trong thanh trinh don va thanh cong cu, cac 1énh dugc to chirc theo nhém chirc ning va ngudi
dung c6 thé ty do thém bét hay thay ddi cac thanh phan trong cac thanh nay thong qua cac thiét
lap tuy chon trong Customize (bdm phim phai chudt trén thanh cong cu) hodc diéu chinh noi
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dung t¢p ACAD.MNU cua AutoCAD. Khong gian v& va khong gian in (v6i hai khai niém
tuong duong trong phan sau 1a ModelSpace va PaperSpace) duoc t6 chirc doc lap va cho phép
tham chiéu, cliing vdi viée cho phép nguoi dung tao dbi tuong hinh hoc trong ca hai khong gian
nay khién cho viéc td chirc ban vé& dat hiéu qua cao.

@ 41.:_?
Thanh trinh don

EH S0 iR voo FOoaega = q
=S NFELT = T || p—ym— - SR |

T (. I-l ..I-
CRERIEEE 0k Model | E GEERTLCE

Command: *#Cancel= . = ~
Command: *Cancel* Déng lénh i -

Command : J | | K |
-14576 2067 7142 6106 . 0.0000 SMAF| GRID ORTHO| POLAR [0SMAP [OTRACK LwT/[MODEL
Hinh II-72: Giao dién ciia phan mém AutoCAD

Vi cac 1énh, khi dugc goi tir dong 1¢énh, ta cé thé dinh nghia lai tén cua chiing dé thuén tién
cho viéc st dung ctia ¢4 nhan va dé nhd.

1.3. Kha nang mé réng cua AutoCAD

Mic du AutoCAD dugc thiét ké vai cdu triic rat linh hoat, giao dién than thién va d& s dung,
rat nhiéu ddi tugng hinh hoc va phi hoc san co, hang tram Iénh hd tro tao ban vé va diéu khién
AutoCAD c6 san da khién cho viéc sir dung AutoCAD nhanh, d& va hiéu qua cao, nhung ngay
tir nhitng phién ban dau tién, AutoCAD da dugc thiét ké véi kién trac md, nghia 1a né cho phép
ngudi dung ty phat trién thém nhitng phan mém méi chay trén AutoCAD, bd sung nhiing tinh
ning mdi cho AutoCAD véi muc dich gitp nguoi ding c6 thé bién AutoCAD thanh mot cong
cu lam viéc chuyén dung voi hiéu suit cao.

Bén trong AutoCAD, tir phién ban 2000 (R15), da tich hgp sin hai cong cu lap trinh mé rong
cho AutoCAD 1a AutoLISP va VBA. Bén canh d6, néu nhu nguoi ding c6 nhu cau xay dung
nhitng phan mém doi héi can thiép sau vao AutoCAD, thi ObjectARX 1a mét lya chon phu
hop. Vi ObjectARX, ngudi dung co6 thé sir dung ngdn ngit C++ trong bd cong cu 1ap trinh
Visual Studio cua Microsoft, mdt bd cong cu 1ap trinh dugc coi 1a manh va than thién nhét hién
nay, dé xay dung phan mém. Nhu vy ta c6 thé 1ap trinh mé rong AutoCAD véi cac cong cu
sau:

4+ AutoLISP va Visual LISP: la cong cu lap trinh don gian v&i ngdn ngir 1ap trinh 1a
AutoLISP va méi truong lap trinh Visual LISP. Mot chuong trinh viét bang AutoLISP
duogc luu trit doc 1ap trén tép van ban va duoc goi vao AutoCAD khi can dung dén bang
mot 1énh riéng. Do dac thu riéng cuia ngdn ngir 1ap trinh, AutoLISP chi thich hop cho viéc
xdy dung nhiing chuong trinh dang tién ich v6i quy mo nho va khong doi hoi nhiing k¥
thuat hay thuat toan phrc tap.
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4+ VB va VBAIDE: thudng dugc goi 1a VBA, 1a cong cu 1ap trinh dugc tich hop sin trong
AutoCAD trén co s& ngon nglt va moi truong 1ap trinh ctia Visual Basic. Chuong trinh
VBA c6 thé dugc luu trit doc 1ap hay nhing vao ban v&. Do xuit phat tir Visual Basic nén
VBA trong AutoCAD la m¢t cong cu l1ap trinh manh, dé phat trién va hiéu suét cao. Tuy
nhién, ciing nhu AutoLISP, v&i VBA, ngudi dung khong thé can thiép siu vao bén trong
AutoCAD, vi du nhu khong thé bd sung thém vao AutoCAD mot ddi tuong hinh hoc
hodc phi hinh hoc mai.

4+ ObjectARX va vCc™: thuong dugc goi 1a ObjectARX, thuc chét day 1a mdt thu vién 1ap
trinh cho VC++, voi thu vién ndy, ngudi dung co thé sir dung VC++ dé tao ra cac chuong
trinh ma khong c6 bat ky sy han ché nao trong viéc tuong tac véi AutoCAD. Chuong
trinh s& duoc bién dich thanh dang ARX (chinh 1a DLL) va khi can st dung thi nguoi
ding c6 thé goi chiing vao trong AutoCAD bang mét 1énh riéng.

Qua kinh nghiém trién khai cac du an phan mém trén AutoCAD, c6 thé thay rang hau hét cac
nhu cau tinh toan va tu dong tao ban v& thong thudng déu cé thé thuc hién mot cach dé dang va
nhanh chong bang VBA va AutoLISP, vi vay, trong khuon kho cua gido trinh nay, noi dung lap
trinh m¢ rong AutoCAD béng VBA dugc dit 1a trong tdm bdi tinh hiéu qua cia n6. Bén canh
do, dé khai thac t6t nhat AutoCAD, thi viéc két hop VBA véi AutoLISP dé thyc hién mot du an
phan mém 12 mot lya chon hay, do do, trong giao trinh nay ciing dé cap dén mot phan sy két
hop nay. Con dbi véi ObJectARX nhimg ai quan tdm co6 thé xem trong gido trinh moén hoc
“Lap trinh trén ng dung nén”.

2. Quan ly dw an VBA trong AutoCAD

2.1. Dw an VBA trong AutoCAD

Khong giéng nhu trong Excel, chi c6 mot loai du 4n VBA nhiing ngay trong tép bang tinh
XLS, cac du 4an VBA trong AutoCAD dugc phan thanh 2 loai sau:

+ Dy 4n nhing (Embedded Project): 1a dy an VBA dugc luu trit trong tép DWG cung
v6i cac thong tin khac ciia ban v& trong AutoCAD. Dy 4n nhiing c¢6 mét s6 dic diém sau:

®= Khong thé dong hodc mo cac ban vé AutoCAD baoi du an loai nay duoc thiét lap 1a chi
lam viéc bén trong ban v& chira no.

= Khi st dung dy an nhing, ngudi ding khong can phai nhd noi luu trir du 4n, khong
can phai thuc hién tai du an vao AutoCAD mdi khi can st dung céc chiic ning cé
trong du an boi tat ca cac thao tac d6 déu dugc thuc hién tu dong khi md ban vé co
chira du 4n nhing.

® (Céc chuc nang duoc 1ap trinh trong du an VBA nhung chi c6 hiéu luc ddi vai ban vE
chtra n6, va nhu vay, khi muon s dung cac chirc ndng nay cho nhitng ban vé khac,
nguoi st dung budc phai sao chép du &n VBA d6 sang cac tép ban vé nay.

+ Du 4n ddc lap (Global Project): 1a du 4n duoc luu tach biét trong mot tép c6 phan mo
rong 1a *.DVB va khong phu thudc vao mot ban vé nao ca. Dy &n VBA doc 1ap c6 mot so
dac diém sau:

= Pésu dung mdt tinh nang nao do6 trong du an VBA ddc l1ap, nguodi st dung phai tai du
an do6 vao AutoCAD.

®* Du an VBA doc lap c6 kha nang lam vi¢c linh hoat hon, c6 kha nang déng hoac mo
ban v& bat ky hay c6 thé tac dong Ién tit ca cac ban v& dang mo trong phién lam viéc
ciia AutoCAD. Véi du an doc 1ap, viéc phan phdi va chia sé ma 1énh duoc thyc hién
dé dang hon so véi loai du 4n nhing. Dy 4n doc 1ap cling rat thich hop dé luu trit, tap
hop thanh bo thu vién dé sir dung trong tit ca cac ban vé.
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Loi diém 16n nhét cta dy an nhang 1a kha ning ty dong tai duy an mdi khi mo ban vé. Tuy
nhién, viéc st dung du 4n nhing cling 4n chua nhiéu diém bt 1o, chéng han nhu kich thudc
ctia tép ban v& c6 chira du an nhung sé& ting 1én do phai chtra thém ca phan du an VBA; hoic
khi mudn hiéu chinh du 4n VBA, nguoi 1ap trinh phai tim lai tat ca cac tép ban v€ co chua du
an nhung dé thay d6i cho timg tép mot, mot cong viéc nham chan!

Tuy khong c6 dugc kha nang ty dong tai vao nhu du 4n nhiung, nhung loai du 4n doc lap
thuong duoc str dung nhiéu hon boi cic thao tac tai mot du 4n VBA vao trong AutoCAD
thuong rat don gian va nhanh chong. Chi c6 mot diém luu y 1a khi lam viée voi ban vé & nhiéu
may tinh khac nhau thi can phai mang theo ca tép ban vé& 1an tép du 4an VBA doc 1ap, con voi
du an VBA nhung thi ta chi can mang theo tép ban vé la du.

Céu trac ctia mot du 4n VBA trong AutoCAD ciing tuong ti nhu trong Excel. Ngoai cac thanh
ph'?ln nhu UserForm, mé-dun chuin, mo-dun 16p, du 4&n VBA trong AutoCAD con c6 mdt
thanh phan khac 1a: AutoCAD Objects — Cac dbi tugng cia AutoCAD. Trong thanh phan nay
c6 chtta mé-dun ThisDrawing, day chinh la mot déi tuong dai dién cho ban v€ hién hanh cua
AutoCAD. Nhu viy trong mot dy an VBA ciia AutoCAD c6 4 thanh phan c6 thé chira ma 1énh
1a: Userform, mo-dun chuan, mo-dun ThisDrawing va mo-dun 16p.

Project - ACADProject
rejec A m M, Globall - ThisDrawing (Ca

= |{General}
--B% ACADProiect (Globall) ‘

: J———
-2 AukoCAD Objects i, - .

e m— Doéi tworng ban vé
. |

AutoCAD

=N Forms
UserForml
-5 Modules
w2 Modulel

Hinh II-73: Thanh phan AutoCAD Objects va m6-dun ThisDrawing cua du an VBA trong
AutoCAD

2.2. Trinh quan ly dw an VBA

Vi AutoCAD, qua trinh quan ly cac dy an VBA dugc thyc hién rat d& dang thong qua trinh
quan ly du an VBA — VBA Manager. D€ hién thi ctra s6 VBA Manager, chon trinh don
Tool=>Macro=VBA Manager... (hodc goi 1énh vBAMAN tir dong 1¢nh cua AutoCAD).
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ﬂ VBA Manager,

Drrawing
' Drawing2. dwg

Embedded Project:

Proje
M ame Location
ACADProject Global?
Du_an_Dac_lap C:ADocuments and Settingsh

Du_an_doc_lap [3loball
D_an_Mhung Drawingl.dwg

Save az.

Load...
Unload

Macrosz...

Yizual B azic Editnr‘lo Cloze | Help |

Hinh II-74: Trinh quan ly du an VBA — VBA Manager.

Y nghia cta timg thanh phan trong cira s VBA Manager:

1.

9.

10.

Danh sach céc ban vé& hién c6 trong AutoCAD (sir dung dén danh sach nay khi mudn nhiing
mot du 4n nao do6 vao trong mot ban v€ hoac tach du an ra khéi ban ve do).

Danh sach céc du 4&n VBA hién dang dugc tai trong VBAIDE. Cac dy an WVBA, khi da
dugce tai vao VBAIDE (cac dy an c6 trong danh sach) thi nguoi dung c6 thé sir dung cac
tinh nang c6 trong du an, hi¢u chinh du 4n va tao thém céc tinh ndng mai khi can.

Tao mét du an VBA méi, mac dinh, dgy &n VBA moéi dugce tao 1a du an doc lap

Luu du an VBA véi tén khac (chi ¢6 hi¢u luc vdi cac du an doc 1ap). Du an dugce luu voi
tén khéac nay la dy an dugc chon trong danh sach 9

Tai mét du an dﬁ)c 1ap vao VBAIDE. Nguoi dung sé duogc yéu cAu chon mot tép du an
VBA (*.DVB) d¢ tai vao VBAIDE.

bong du an doc 1ap khoi VBAIDE. Nguoi dung khong thé truy cip dén cac thanh phan
trong du an nita (tuy nhién t¢p chira dy 4&n d6 van con ton tai trong may tinh).

Nhung mot du an VBA vao mdt ban vé dinh trudc. Ban vé dugc dinh trudc chinh 1a ban vé
duogc lya chon trong danh sach 0

Tach du &4n nhung ra khoi ban v€ dugc lua chon trong danh sach (1) (chi ¢o6 hiéu luc khi
ban v€ cé chira du an nhung). Khi chon nit nay, nguoi dung s€ duoc yéu cau luu du an
duogc tach ra thanh mot du an ddc 1ap. Néu khong luu, du én s€ dugce xo4d khoi tép ban ve.

Hién thi trinh quan Iy Macro trong AutoCAD.

Hién thi VBAIDE, la noi s& thuc hién qué trinh thiét ké ma 1énh va giao dién cua chuong
trinh.

2.2.1. Tao mdi, Mé va Luu du 4an VBA

o
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Pé tao méi du an VBA

1. M0 cira s6 VBA Manager.

2. Chon nuat 1énh New.

Mac dinh, dy 4&n méi dugce tao s€ 1a mot du an doc 1ap, c6 tén 1a ACADProject.

Sau khi tao méi du 4n, ta c6 thé nhung du 4n vao mdt ban v€ nao do hoac cé thé luu ra mot tép
riéng thanh du an doc 1ap tuy thudc vao muc dich st dung.

Ngoai ra ngudi dung c6 thé sir dung 1énh vBANEW tir dong 1énh ctia AutoCAD dé tao méi du 4n
VBA.

Pé mo/tai du an VBA
1. M6 cira s6 VBA Manager.
2. Chon nut 1énh Load = Hién thi hop thoai mé dy an VBA

Laok in: | |1 VBA-Print ACAD ~| « m ek E-

Chon dw an VBA
déc lap (*.dvb)

File name: |
Files of type: |F'r|:|ie|:t [*.dwh] j Cancel

Hinh II-75: HOp thoai mé du an VBA.
3. Chon duy 4n can mé va chon Open.

Ngoai ra ngudi ding c6 thé str dung 1énh vBALOAD tir dong 1énh cia AutoCAD dé tai du 4n
VBA.

Pé lvu du an VBA

1. Khéi dong VBAIDE (nhdn phim ALT+F11 hoic chon trinh don Tools = Macro =
Visual Basic Editor).

2. Chon du 4n can luu trong cira s6 Project.

3. Chon trinh don File = Save xxx (trong d6 xxx la tén tép chtra du an)
2.2.2. Nhing va tach du an VBA

Dé& nhiing dw 4n doc 14p vao mot ban vé
1. MO0 ctra sO VBA Manager.
2. Trong muc Drawing, chon ban v€ can nhing dy 4n vao.

3. Trong muc Projects, chon du 4n can nhiing vao ban veé.
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4. Chon nit 1énh Embed.

Sau khi nguoi dung nhing du an vao ban v€, VBAIDE s¢ sao chép toan bd du an doc lap va
nhiing vao ban vé AutoCAD, nghia la tai thoi diém c6 hai du an VBA gidong nhau cung ton tai,
mot 1a dy an ddc 1ap va mot 1a dy &n nhiing trong ban ve.

Dé€ tach dy 4n nhiang khoi mot ban vé

1. Mo ctra s6 VBA Manager.

2. Trong muc Drawing, chon ban v€ c6 chua dy an can tach.
3. Chon nut 1énh Extract.
4

Néu can luu lai du an, chon ntt 1énh Yes & hop thoai xuét hién sau do, néu khong co thé
chon No.

2.3. Quan ly dw an VBA tir dong lénh

AutoCAD c¢6 cung cAp mot s6 cau 1énh lién quan dén viéc quan 1y du an VBA va dé thuc thi

Macro troni VBA. Duéi déi la danh sach cac cau lénh c6 lién iuan:

VBAIDE Mé& VBAIDE. Néu qhua c6 dv an nao dwgc mé&, AutoCAD sé tw tao mét dy an lap
m&i, sau dé méi hién thi VBAIDE.

VBAMAN Hién thj trinh quan ly dw an VBA — VBA Manager, qua dé ngwoi dung co thé thuc
hién cac thao tac trén dw an VBA.

VBANEW Tao m&i dy an doc lap.

VBALOAD Tai tép dw an VBA (tép *.dvb) vao trong VBAIDE. Hop thoai m& dw an VBA sé
dwoc hién thj d& nguoi dung lwa chon tép dw an can mé.

-VBALOAD Tai tép dw an VBA vao trong VBAIDE nhuw I1énh VBALOAD, nhwng khéng hién thi
hép thoai, nguwoi dung phai nhap tén tép tlr dong lIénh clia AutoCAD

VBAUNLOAD | Bong dy an VBA dang dugc mé trong VBAIDE. Trén dong lénh AutoCAD xuéat
hién dau nhac, nhac ngw®i dung nhap tén tép chira dw an can dong.

VBARUN Thuc thi Macro. AutoCAD sé& hién thj mdt hop thoai cho ngudi dung chon Macro
can thuwec thi.
-VBARUN Thue thi Macro tir dong 1énh ctia AutoCAD. Nguwoi dung phai nhap tén ctia Macro

can thyc thi ngay trén dong Iénh ciia AutoCAD. Néu c6 nhiéu Macro tring tén
trong cac moé-dun khac nhau, st dung ci phap: <tén mé dun.tén Macro>.

VBASTMT Thuwce thi mét biéu thirc/cau Iénh ctia VBA tlr dong lénh ctia AutoCAD.

Khi két hop cach quan ly du an VBA bang dong 1énh cua AutoCAD véi ngdn ngit 1ap trinh
AutoLISP thi ta c6 thé goi mdt du an VBA hay st dung mot chitc nang cua du &n VBA bang
mot chuong trinh AutoLISP.

3. Macro
3.1. Khai niém Macro trong AutoCAD

Ciing twong tu nhu trong Excel, khai niém vé Macro ciing dugc dua vao trong AutoCAD nhu
1a mot cong cu gitip cho ngudi dung c¢6 thé thuc hién nhanh hon cong viéc ciia minh nhod kha
nang ty dong thuc hién ctia AutoCAD thong qua Macro, ma thuc chat 1a mét chuong trinh
VBA. Trong AutoCAD, dé dugc 1a Macro thi chuwong trinh nay phai thoa man dong thoi cac
quy dinh sau:

J

4+ La mot chuong trinh con dang Sub;
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4+ Co6 pham vi 1a Public;
4 Dat trong mé-dun chuén hodc mé-dun ThisDrawing.
Luu y rang tén cta Macro ciing chinh 13 tén ctia chuong trinh con nay.

Trong Excel, cac tinh nang cua tmg dung mo rong co thé duoc thé hién & dang Macro (dé thue
thi mét tac vu nao do) hodc ¢ dang ham (khi muon thyc hién tinh todn, thao tac c6 tra vé gia
tri). Con trong AutoCAD, vé6i dic tinh sir dung chu yéu 1a cac thao tac trén ban v& nén céc tinh
nang cta tng dung mé rong duge thé hién chu yéu théng qua Macro, ham chi duoc sir dung ndi
bd bén trong cac mo-dun cua du an VBA.

3.2. Tao mé&i va Hiéu chinh Macro

Trong AutoCAD, do khong c6é kha nang tao Macro dang kich ban nhu trong Excel (ma l1énh
cua Macro dugc tu dong sinh ra can ctr vao sy ghi lai thao tac cua nguoi dung trén Excel), nén
dé tao méi hay hiéu chinh Macro trong AutoCAD, ngudi ding phai viét ma 1énh cho Macro
tryc tiép trong VBAIDE.

Nhu d3 dé cap, ban chat cia Macro chinh 1a mot chwong trinh con dang Sub trong VBA, nén dé
tao mdi mot Macro, nguoi dung co thé truc tiép vao VBAIDE va tao ra mot chuong trinh con
thoa mén cac quy dinh lién quan dén Macro trong muc Error! Reference source not found..
AutoCAD sé& tr dong nhan dién tat ca cac chuong trinh con phu hop véi cac quy dinh nay va
xem chung 1a cdc Macro. Tuy nhién, nguoi 1ap trinh con cé thé thuc hién tao mot Macro méi
thong qua giao dién hop thoai Macros.

Tao Macro thong qua hop thoai Macros

1. Mo& hop thoai Macros bé‘mg cach chon trinh don Tools=Macro=Macros... (hoac su dung
Iénh VBARUN tir dong 1énh AutoCAD, hodc nhan phim tat ALT+F8)

O "'.My Dl:n:uments'xM_l,l Utllltles'x‘-.-‘B.-'l'-. Tinh dien tlchHTlnh DIEH Tu:h dwl
Dirawing] . dwglhd adule . HelloWw arld
Dirawingl. dwglh odule1.Tao_kho_giay

.-i‘-.II an:twe drawmgs
All active projects
Sy Documents\iy Utiliies'WBA-Tinh dien tlch"-.TlnhD

Hinh II-76: HOp thoai Macros
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2. Trong muc Macros in, chon noi s€ chira Macro tir danh sach tha xuong.

3. Trong muc Macro name, nhap tén Macro can tao.

4. Chon Create dé tao Macro méi. Néu nguoi dung chua chon noi chira Macro ¢ budc 9,
AutoCAD s hién thi hop thoai yéu cau nguoi dung chon noi chira Macro.

Select a project ar drawing far
macro: Ten_Macro

Drawing] . dwg
Global2

Chon nei
chwa Macro

] | Cancel

Hinh II-77: Lua chon ngi chira Macro

5. Man hinh cua VBAIDE s€ dugc ty dong hién 1€n, va con tro chudt duge dat ngay vi tri cai
dat ma 1énh cho Macro mdéi. Luc nay ta da c6 the bat dau viét ma 1énh cho Macro mai.

6. Trong man hinh ctia VBAIDE chon trinh don File=>Close and Return to AutoCAD d¢é tro
v€ man hinh cua AutoCAD sau khi hoan thanh viéc viét ma 1énh cho Macro.

GOT Y Trong AutoCAD, dé hién thi hdp thoai Macros, ngudi 1ap trinh cd thé str dung phim
tat Ia ALT+F8; con dé chuyén doi qua lai gitta man hinh AutoCAD va VBAIDE, ngudi 1ap
trinh ¢ thé st dung phim tat Ia ALT+F11.

Hiéu chinh Macro
1. Mo hop thoai Macros.
2. Chon Macro can hiéu chinh trong danh sach cac Macro.

3. Chon Edit = AutoCAD s¢& hién thi VBAIDE va chuyén con trd vao vi tri chira ma 1énh cta
Macro dé bat dau hiéu chinh Macro.

Tat nhién nguoi dung cd thé hiéu chinh bat cir Macro nio ma khong can sir dung hop thoai
Macros. Nguoi dung chi can khéi dong VBAIDE va tim chuong trinh con tuong tmg véi
Macro can hiéu chinh, ma 1énh cua chuong trinh con nay cling chinh 1a ma I¢nh cua Macro, do
do, hiéu chinh chuong trinh con nay cling chinh 1a hiéu chinh Macro.

3.3. Thwce thi Macro

Sau khi da viét mi 1énh cho Macro, nguoi dung co thé thuc thi Macro tryc tiép trong VBAIDE
(tham khao muc “Thuc thi Macro truc tiep tw VBAIDE” trang 110). Ngoai ra, cling c6 thé thuc
thi Macro thong qua hop thoai Macros, hoac thyc thi Macro tir dong 1énh AutoCAD.

Dé thuc thi Macro thong qua hop thoai Macros
1. M hop thoai Macros.

o
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2. Chon Macro can thyc thi trong danh séch cac Macro.

3. Chon Run = AutoCAD s€ thuc thi Macro duogc chon.

Dé thuc thi Macro tir dong 1énh AutoCAD

1. Tai dong 1énh AutoCAD, g6 1énh -vBARUN = nhén phim ENTER.

2. AutoCAD nhic nguoi dung nhap tén Macro: Macro name: = Nhép tén Macro va nhin
phim ENTER. Néu c6 nhiéu Macro trung tén nam trong cac mo-dun khac nhau, can su
dung cau triic <Tén mé-dun.Tén Macro> dé chon dung Macro can thuc thi.

3.4. Pinh nghia Iénh mé&i bang AutoLISP

C6 thé néi, mot trong nhitng diém manh ciia AutoCAD chinh 14 cira s6 dong 1énh. Thong qua
cua s6 dong 1énh nay, moi thao tdc do6i véi ban vé déu co thé dugce thuc hién mdt cach nhanh
chong bang ban phim véi hé thong cac 1énh da duoc dinh nghia san.

Pé thuc hién mdt chirc nang moi dugc tao ra bf?mg cach lap trinh trong VBA, hay ndi cach khac
1a dé thyc thi mot Macro, 1& rang phai thyc hién qua kha nhiéu budc. Cho nén, dé tao ra su
thudn tién cho nguoi sir dung, nén dinh nghla 1énh méi, ma qua d6 nguoi sir dung c6 thé thuc
thi Macro chi v6i mét 1énh don gian, giong nhu khi can vé& duong thing, ta chi can sir dung
1énh line & dong 1énh AutoCAD. Su két hop v6i AutoLISP 1a mot giai phap tét va dé dang dé
thyc hién muyc tiéu nay.

V61 VBA, nguoi dung cé thé tao Macro dé thuc hién mot thao tac nao do. Con véi AutoLISP,
nguoi dung cd thé dinh nghia mét 1énh moi dé thuc thi Macro da dugc tao trong du 4&n VBA.
Hay noi cach khac, AutoLISP la chiéc cau ndi nham tao sy lién két gitra dong 1énh AutoCAD
va Macro trong du 4&n VBA.

Tuy nhién, néu chi dugc luu trong nhitng tép du 4n VBA va tép AutoLISP thong thudng thi
nhitng 1énh d6 chi c6 hiéu lyc khi nguoi dung tai dong thoi du an VBA va tép AutoLISP vao
trong AutoCAD. Vi vy, khi mudn cac 1énh méi nay c6 hiéu luc ngay khi sir dung AutoCAD
(nghia 12 nguoi sir dung khong can phai 1am thém bét cr mot thao tic nao khéc, chi can khoi
dong AutoCAD la c6 thé dung duoc ngay cac 1énh nay) thi ngudi 1ap trinh s& phai luu du an
VBA thanh tép c6 tén la ACAD.DVB va t&€p AutoLISP s& dugc luu voi tén 1a ACAD.LSP, va
ca hai t¢p nay phai duoc luu vao thu muc cai dat cia AutoCAD (vi du ddi voi AutoCAD 2002,
néu cai dat thong thuong, thi thu muc cai dat cia AutoCAD trong Windows s€ 1a: C:\Program
Files\AutoCAD 2002). Pay la hai t€p s€ duogc tu dong tai 1én ngay sau khi khoi dong
AutoCAD, va viéc con lai ctia nguoi dung 1a sir dung tat ca nhiing tinh ning di c6 trong céc tép
nay.

Dué6i day 1a mot vi dy don gian dé tao 1énh mdi trong AutoCAD: chwong trinh (Macro)
HelloWorld.

M5 ta nodi dung chwong trinh (Macro): Macro nay s& hién thi hop thoai yéu cau ngudi sir dung
nhap vao mot thong di€p, sau do6 thong di€p nay s€ dugc veé trén khong gian mo hinh cua
AutoCAD. Pé thyc thi Macro nay, ta chi can g& 1énh Hello trong dong 1énh AutoCAD. Va day
s& 1 1énh méi trong AutoCAD, né ludn sin sang hoat dong ngay sau khi AutoCAD khéi dong
xong.

Tao Iénh méi trong AutoCAD bing AutoLISP va VBA
3.4.1. Tao du an méi

Céc budc sau s€ tao mot du 4&n mdi va luu trong thu muc cai dat cia AutoCAD vdéi tén 1a
ACAD.DVB.

1. Khoi dong AutoCAD.
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2. M0 cira sO VBA Manager (1énh VBAMAN).

3. Chon New.

4. Chon du an VBA vira dugc tao trong danh sach cac dy an, sau d6 chon Save As...
5

Trong hop thoai Save As, chon thu muc cai dat cia AutoCAD trong muc Save in; con
trong muc File name nhap vaio ACAD.DVB.

6. Chon Save dé luu du an va quay vé ctra sO VBA Manager.
3.4.2. Tao va thir nghiém Macro HelloWorld
7. Trong cua s6 VBA Manager, chon Macros... dé hién thi hop thoai Macros.

8. Chon du an ACAD.DVB trong muc Macros in:

Macroz in: C:%Program FilestAwutoCAD 200244040 .0YE

9. Trong muc Macro name, nhap vao tén Macro 1a HelloWorld

bk acro name:
|Helln:|Wn:|rId

10. Chon Create. Man hinh VBAIDE sé& duoc hién thi, trong cua s6 ma lénh, con trd s& duogc
dat & vi tri cua Macro vira duoc tao. Ta s€ thay dugc doan ma 1énh da dugc tao san nhu
sau:

Sub HelloWorld()
End Sub

11. Thay doan ma Iénh trén bang doan ma 1énh sau:

Sub HelloWorld()
Dim strMsg As String
strMsg = InputBox ("Nhap thong diep chao mung", "HelloWorld")
Dim objText As AcadText
Dim pInsert (0 To 2) As Double

pInsert (0) = 50: pInsert(l) = 100: pInsert(2) = 0
Set objText = ThisDrawing.ModelSpace.AddText (strMsg, plInsert, 2.5)
ZoomExtents

End Sub

12. Dit con tré vao giira hai dong Sub HelloWorld () v End Sub, sau d6 nhin phim F5 dé
thyc thi thir Macro. Mot hop thoai nho s& hién 1én yéu cau nguoi dung nhip vao mot thong
diép = Nhap vao thong diép va nhin OK = Thong diép vira nhap s& duoc v& trén khong
gian m6 hinh cua AutoCAD.

5

HelloWorld X

Mhap thong diep chao mung

Cancel

Nhap théng diép
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13. Trgng man hinh cia VBAIDE, chon trinh don File & Save dé lu'q tép d},I an ACAD.DVB.
Tiép tuc chon trinh don File = Close and Return to AutoCAD dé tro vé AutoCAD.

3.4.3. Tao 1énh méi bing AutoLISP

Cac budc tiép sau s& tién hanh tao mot téep ACAD.LSP moi, khai bdo mdt 1€énh médi trong
AutoCAD thong qua AutoLISP va 1énh d6 s€ thuc thi Macro HelloWorld vira duogc tao.

V CHU Y Né&u trong thu muc cai dat clia AutoCAD da cé tép ACAD.LSP, chi can sao chép
[/ o 5 doan ma & budc 15 va thém vao cudi tép ACAD.LSP da co.

1. Khéi dong chuong trinh soan thao vin ban, vi du nhu chuong trinh Notepad c6 san trong
Windows. Trong Windows, chon trinh don Start = Run. Trong hop thoai Run, nhip
notepad sau d6 nhan OK d¢é khoi dong trinh soan thdo van ban Notepad.

2. Trong chuong trinh Notepad, nhap vao doan khai bdo sau:

(defun C:Hello ()
(command "-vbarun" "HelloWorld")

)

Trong d6 Hello 13 1énh dugc khai bao dé dang ky sir dung trong AutoCAD. Con HelloWorld
la tén Macro da tao ra trong VBA & cac budc trude.

3. Chon trinh don File = Save. Trong h0p thoai Save As..., chon thuc muc cai dit cua
AutoCAD trong muc Save in, trong muc File name nhdp vao ACAD.LSP = Chon Save.

4. Thoat khoi chuong trinh AutoCAD (néu dang thao tic trén AutoCAD). Khéi dong lai
chuong trinh AutoCAD. Trong dong 1énh cua AutoCAD, g6 1énh Hel1o. That bét ngo, mot
hop thoai yéu cau ngudi dung nhap thong diép chao mung xuat hién - Macro HelloWorld
da duoc thuc thi.

Nhu vay, bang cach sir dung VBA két hop v6i AutoLISP, ngudi 1ép trinh c6 thé tao thém rat
nhiéu Iénh mai trong AutoCAD mot cach dé dang.

D¢ hiéu hon vé AutoLISP, c6 thé doc thém tai liéu huéng dan cé san trong AutoCAD.
4. Hé théng doéi twong trong AutoCAD
4.1. M6 hinh déi twong trong AutoCAD

AutoCAD dugc tao thanh tir nhiéu thanh phén khéc nhau va ching luén c6 mot mbi lién hé
chit ché duoc quy dinh tir trudc theo mot cau trac nhat dinh. Néu chi sir dung AutoCAD véi
céc 1énh co san dé vé (mirc d6 thong thuong) thi ngudi ding khong can biét dén ciu trac nay,
d6i vé6i ho, kha niang va murc do tién dung cua cac 1énh nay moéi 1a quan trong. Nhung khi st
dung AutoCAD nhu 1a mét ing dung nén dé 1ap trinh, thi lac nay c6 nhiéu khai niém phai dugc
hiéu theo cach khac, thiét thuc cho viéc 1ap trinh. AutoCAD duoc coi nhu 1a mot dbi tuong
dugc cdu thanh tir nhimg dbi tugng khac, nhimng d6i twong con nay, theo cach hiéu thong
thuong, chinh 13 cac thanh phan cia AutoCAD. Trong ting ddi twong con dé, c6 thé c¢6 nhiéu
d6i tuong & cap do thap hon nita, hay néi cach khac, mot ddi twong co thé bao gdm nhiéu dbi
tuong con véi cac cap khac nhau. Cac d6i tugng nay duge t6 chirc chit ché theo mot ciu trac
c¢d dinh, va dya vao cdu tric to chirc ddi twong nay, AutoCAD cho ngudi ding cai nhin tong
quan vé cau tao cta né ciing nhu chi cho ngudi dung biét can phai 1am nhu thé nao dé tac dong
1én mot ddi twong cu thé (hay thanh phan) cta né. Thong thudng cdu tric nay duoc goi 13 mé
hinh d6i twong trong AutoCAD va duoc biéu dién dudi dang cdu triic cdy phan nhanh. V&i cau
tric nay, ngudi ding c6 thé dé dang truy cap dén ddi twong minh can thao tac bang cach tra ciru
theo nhanh cua ddi tuong do.
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M&i ddi tugng trong cau tric trén sé& tuong duong véi mot thanh phan caa AutoCAD, vi du nhu
doi tuong Preferences s€ tuong duong voi hop thoai sau trong AutoCAD:
=
=1 Options
Current profile; <<Unnamed Prafiles > Current drawing: Drawingl.dwg
Filez  Display | Open and Save ] Platting ] System ] |lzer Preferences ] Cirafting ] Selection ] Profiles ]

Wwfindow Elements

Digplay resolution

[v Dizplay zcroll bars in drawing window 100 #ac and circle smoothness

8 Segmentz in a polline curve
3 Tegt ines in command line window _
05

[ Display screen menu

Rendered object smoothhess

Lolars... Fonts... 4 Contaur ines per surface

Layout elements Digplay performance

[v Display Layout and Model tabs
[ Digplay margins
[ Display paper background

[ Pan and zoom with razster image
[v Highlight razter image frame anly

[ True color raster images and rendering

r W Apply solid fill
[ Show Page Setup dialog for nes layouts [ Show text boundary frame anly

[v Create viewpart in new layouts [ Show silhouettes in wirefranme

Crozzhair size Reference Edit fading intenzity

100 A0
] | Cancel

Hinh II-78: HOop thoai Options trong AutoCAD

Nhitng thao tac bang ma 1énh tac dong 1én ddi twong Preferences s& twong duong voi viée
nguoi dung thao tac truc ti€p 1én hdp thoai Options tir trong AutoCAD.

Nhu viy c6 thé thay rang, dé lap trinh t6t trén AutoCAD, nguoi dung, trude hét, phai quen
thudc va thao tac thanh thao trén cac thanh phan (hay doi tugng) ctia AutoCAD.

Trong AutoCAD, c6 rAt nhiéu loai dbi tugng khac nhau, chéng han nhu:
4+ Céc dbi tuong hinh hoc: line, arc, text, dimension...
4 Thiét 1ap vé dinh dang: linetype, dimension style. ..
4 Céu trac to chue: layer, group, block...
+ bbi tugng lién quan dén hién thi ban v&: view, viewport,...
4+ Vangay ca ban v& va ban than chuong trinh AutoCAD ciing dugc xem 1a ddi tuong.

Mo hinh déi tuong ciia AutoCAD trong VBA dugc thé hién dudi dang ciu trac ciy phan cap,
trong d6 ddi tuong gbe 1a Application, chinh 1a phién ban AutoCAD dang chay. Nho ¢ mé
hinh d6i tugng ma ngudi lap trinh c6 thé biét duoc mot ddi twong cé thé cho phép truy cap dén
nhimg d6i tugng nao & cap tiép theo.

Du¢i déy 1a m6 hinh d6i tuong rit gon trong AutoCAD dung cho viée lap trinh bang VBA. Mb
hinh d6i tugng day du co6 thé tham khao trong tai liéu “ActiveX and VBA Developer's Guide” di
kem AutoCAD.

o
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( Application ) IChli giai:

L1 Documents
.
( Document }
ModelSpace Arc
PaperSpace Circle

DimStyles  |—(" pimstyle ) e
Layers —C Layer )
Layouts —C Layout )
Linetypes | (" Linetype ) o
TextStyles (" TextStyle ) Polyline
SelectionSets —(SelectionSet) R

Text
Utility

L_| MenuGroups

MText

Q
~<

RRgAARRRe 1

Hinh II-79: M6 hinh do6i tugng trong AutoCAD.

M3di d6i tugng (Object), ciing gidng nhu mot vat thé, déu c6 nhitng tinh chat va nhimg hanh vi
dic trung cho no. Trong 1ap trinh, tinh chét cua dbi tuong duoc bicu dién thong qua khai niém
thude tinh, con hanh vi dugc biéu dién thong qua khai niém phwong thire. Chiang han nhu d6i
tuong Application, la ddi tuong thé hién cho chuong trinh AutoCAD, c6 thugc tinh Caption
chira tiéu dé ciia chuwong trinh AutoCAD va phuong thirc ouit dung dé thoat khoi chuong trinh
AutoCAD. Dé truy cap dén cac thanh phan (phuong thirc, thudc tinh, ...) ciia d6i tuong, ta sir
dung quy tic diu cham (.):

<Tén dbi tuong>.<Tén phuong thtc/Thudc tinh>

Céc d6i tuong c6 nhitng diém chung nhau con ¢6 thé duge nhom lai va duoc biéu dién thong
qua tap ddi twong (collection). Mdi mot tap ddi tugng ¢ cac phuong thirc va thudc tinh riéng
dé nguoi dung tic dong 1én n6 nhu: thém d6i twong tap ddi tugng bang phuong thic Add (ding
v6i hau hét cac loai tap ddi tugng), thudc tinh Count dung dé dém sb d6i tugng trong tap dbi
tuong, phuong thirc Item sir dung dé truy cap bat ky dbi tuong nao trong tap dbi twong.

4.2. Mot sé dbi twwong chinh trong AutoCAD
4.2.1. Poi twong Application

Dbi tugng Application 1 d6i trong thé hién cho mot phién 1am viéc ciia AutoCAD, ddi tuong
nay s& dugc tu dong tao ra moi khi khéi dong chuong trinh AutoCAD. Tat ca cac thanh phan
va thao tac thuc hién trong ctra s6 chinh cia chuong trinh AutoCAD déu dugc thé hién thong

J
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qua cac phuong thirc va thudc tinh ctia dbi tugng Application. Vi du, d6i twong Application c6
thudc tinh Preferences tra vé ddi twong Preferences. Pdi twgng nay cho phép truy cap dén cac
céu hinh bén trong cua hdp thoai Option. Cac thudc tinh khac cua ddi twong Application cho
phép truy cap dén cac dir lidu riéng ctia chuong trinh chang han nhu tén va phién ban chuong
trinh, kich thudc, vi tri ctia ctra s6 ... . Cac phuong thirc ctia dbi tugng Application s& thuc hién
cac thao tac nhu: tao mdi, mg, dong ban vé hay thoat khdi AutoCAD.

Déi tugng Application 1a d6i tuong goc trong mo hinh dbi tuong cia AutoCAD. Tur dbi tugng
Application, ta co thé truy xuat dén bat ky ddi tuong nao, ching han nhu ddi tugng Application
c6 cac lién két dén ban vé AutoCAD thong qua tdp d6i twong Documents, cac trinh don va
thanh cong cu AutoCAD thong qua tap ddi twong MenuBar va MenuGroups, va VBAIDE
thong qua mét thudc tinh goi 1a VBE.

( AutoCAD Application )

—( Preferences )

Documents

MenuBar

MenuGroups

Hinh II-80: Cac thanh phan cua doi tugng Application.

Déi twong Application 13 dbi twong toan cuc. Piéu ndy c6 nghia 1a tit ca cac phuong thirc va
thudc tinh cta ddi tugng Application ludén c6 hi¢u luc trong VBAIDE, tuc 1a khi truy cép dén
cac phuong thire va thudc tinh cua ddi twong Application déu khong can c6 tién to Application
& trudc nén hai cdu ma 1énh dudi ddy déu co tac dung nhu nhau la thong bao ndi dung thanh
tiéu dé cua ing dung AutoCAD dang chay:

MsgBox Application.Caption
MsgBox Caption

Thong bao c6 thé xuét hién nhu hinh dudi:

AutoCAD 2002 - [Drawing1.dwg]

4.2.2. Pbi twong Document

Déi tugng Document, thuc chét 1a mot ban v& AutoCAD dang dugc mo, thude tap ddi tuong
Documents (twong duong véi tat ca cac ban vé& dang duoc md), cho nén né chira tat ca cac doi
tuong hinh hoc va phi hinh hoc trong mot ban vé AutoCAD ciing nhu chira hau hét cac doi
tugng (hay thanh phan) khac cta ban v& nhu Views hay Viewports. Dé truy cip dén cac ddi
tuong ctia mot ban vé ta can phai thong qua dbi twong Document tuong ung voi ban v€ do. Nhu
trong mé hinh ddi tugng & trén, cac d6i twong hinh hoc (dudng thang, hinh tron, cung, ...) duoc
truy cép thong qua tap d6i twong ModelSpace va PaperSpace, con cac ddi tugng phi h1nh hoc

J
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(layer, linetype, text style, ...) duoc truy cap thong qua tap dbi tugng co tén twong tng, ching
han nhu Layers, Linetypes, TextStyles.

(_ AutoCAD Application )
I— Documents
|
f: Document )

— Blocks

— ModelSpace

— PaperSpace

I Dictionaries

— DimStyles

— Groups

— Layers

— Layouts

— Linetypes

——  PlotConfigurations

— RegisteredApps

— SelectionSets

— TextStyles

— LICSs

— Views

— Wigwports

—( DatabasePreferences j
(. Plot )
—( Utility )

Hinh II-81: Cac thanh phan cua d6i tugng Document

Trong mdi du 4n VBA, ThisDrawing 1a mot ddi twong kiéu Document va ludn c6 sin. Véi doi
tuong ThisDrawing nay, nguoi dung khong can phai khai bdo hodc gan gia tri cho doi tuong
nay ma co6 thé truy cap dugc ngay do né ludn ton tai trong du an VBA. ThisDrawing tham



GIAO TRINH TU PONG HOA THIET KE CAU PUONG

chiéu dén ban vé& hién hanh trong AutoCAD, nghia 1 nhiing tic dong 1én ddi tugng nay s&
tuong duong véi viée tic dong 1én ban vé hién hanh trong AutoCAD. Mot ddi twong twong
duong véi ThisDrawing chinh 1a dbi tugng ActiveDocument, ddi tuong nay ciing 1a mot thudc
tinh ctia ddi twong Application.

Dé hién thi tén ban v& hién hanh trong AutoCAD ta c6 thé truy cap theo nhitng cach sau (tir
mod-dun ThisDrawing ctuia du 4n VBA):

MsgBox Name
MsgBox ThisDrawing.Name
MsgBox Application.ActiveDocument.Name

4.2.3. Tap ddi twong

AutoCAD t6 chirc hau hét cac d6i tuong vao trong tap dbi tuong, vi du nhu tt ca cac dbi twong
hinh hoc, cho du khéc nhau vé loai doi tugng, déu dugc dat trong tap doi tuong ModelSpace,
PaperSpace va Block. B¢ truy cap vao mot doi tugng nao do ta phai thong qua tap doi tuong
chtra no.

MObi mét tap d6i twong c6 mot phuong thirc dung dé thém d6i twong vao ban than tap d6i tuong
d6 va hau hét cac tap ddi tuong déu s dung phuong thic Add dé thuc hién nhiém vu nay. Chu
¥ rang, trong AutoCAD, khi thém cac ddi twong hinh hoc vao tap ddi tugng lién quan (nhu
ModelSpace va PaperSpace) thi phuong thirc dung dé thuc hién nhiém vu nay co tén la
Add<Tén ddi tuong>, vi du dé thém vao mot duong thiang (Line) ta st dung phuong thirc
AddLine. Trong khi d6, d6i véi cac ddi tuong khac, vi du nhu cac d6i twong phi hinh hoc nhu
Layer chang han, thi phuong thirc cia tap dbi twong Layers dung dé thém mot dbi twong vao
trong tap d6i twong lai co tén 1a Add.

Céch thirc thém ddi tugng vao tap dbi tuong:

ModelSpace.AddLine (P1l, P2)
Layers.Add ("ABC")

Céc tp d6i tuong c6 nhitng phuong thirc va thude tinh giéng nhau ding dé thao tac véi chung
cling nhu v6i cac d6i twong bén trong chung. Vi du thudc tinh Count dung dé truy cép bd dém
s6 ddi tuong co trong tap ddi twong. Phuong thic Item sir dung dé truy cap bat ky ddi tuong
nao trong tap doi tuong.

Poan ma sau s& hién thj sb ddi tuong hinh hoc hién c6 trong ban v€ va tén cua ddi tuong hinh
hoc dau tién:

MsgBox ModelSpace.Count
MsgBox ModelSpace.Item(0) .ObjectName

4.2.4. Poi twong phi hinh hoc

Céc ddi tuong phi hinh hoc 14 nhitng ddi twong khong thé nhin thiy duoc, ching dugc sir dung
trong AutoCAD dé thiét 1ap cac thudc tinh cho ddi twong hinh hoc. Nhitng ddi twong phi hinh
hoc hay gip la: Layer, Linetype, DimStyle, ... Cac d6i twong phi hinh hoc thuong duogc chira
trong céac tap di twong co tén twong Gmg, vi du nhu Layers, Linetypes, DimStyles, ...

Céch thirc dé tao ra mot d6i tugng phi hinh hoc 14 sir dung phuong thirc Add ciia ddi twong tap
dbi twong twong Gmg. Vi du sau s& tao ra mot Layer méi c6 tén 1a “ABC”:

Layers.Add ("ABC")

o
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Pé hiéu chinh va truy van cac d6i tuong phi hinh hoc, sir dung cac phuong thic va thudc tinh
riéng trong tirng doi tuong twong ung. Vi du sau s€ thay doi mau cia Layer “ABC” thanh mau
do:

Layers ("ABC") .Color = acRed

Mdi loai dbi tugng phi do hoa déu co cac phuong thire dé thiét 1ap va goi lai dit liéu mé rong
(xdata) va xoa ban than doi tugng. Vi du sau sé x6a 16p “ABC”:

Layers ("ABC") .Delete

Céch thuc thao tac trén cac ddi twong phi hinh hoc s& duge trinh bay cu thé ¢ phan “Cdc thao
tac co ban trong AutoCAD” trang 206.

4.2.5. P6i twong hinh hoc

pPéi tuong hinh hoc hay con goi 1a thuc thé, la nhitng ddi tuong hiru hinh cAu thanh ban vé cta
AutoCAD, mdt sb d6i trong dién hinh loai nay la: duong thang (Line), hinh tron (Circle), .

Pé tao nhimg dbi tuong nay, ta sir dung phuong thirc Add<Tén thuc thé> cua tap dbi tu:ong
twong ung. Dé hiéu chinh hodc truy van cac d6i tugng, ta st dung cac phuong thirc va thudc
tinh ctia ban than timg dbi tuong.

M&i ddi twong hinh hoc déu c6 cac thude tinh cho phép hiéu chinh dbi tugng nhu Copy, Erase,
Move, Mirror... . Luu y rang, nhiing thudc tinh nay s€ tac dong 1én doi tugng twong tu nhu khi
ta str dung céc lIénh tuong trng trong AutoCAD d¢€ hi¢u chinh doéi tugng.

Nhimng dbi twgng hinh hoc con ¢ cac phuong thirc dé xac 1ap va goi lai cac dir liéu mé rong
(xdata), lya chon va cap nhat, 1ay hinh bao cua doéi tuwong. Trong cac doi tugng hinh hoc déu cé
cac thudc tinh dién hinh nhu Layer, Linetype, Color, va Handle cling nhu nhitng thudc tinh
riéng biét, phu thudc vao loai doi tugng, chang han nhu Center, Radius, va Area.

Dudi déy 1a cac phuong thirc va thudc tinh ¢ trong hau hét cac d6i tuong hinh hoc.

Céac phuong thirc ctia d6i twong hinh hoc

Phuong thirc Giai thich

ArrayPolar Nhan ban dang cuc déi twong dwoc chon (gidng nhw 1énh array) dwa trén sb
dbi twong can nhan ban, géc quay can dé tao ddi twong va tdm cla cung tron.
ArrayRectangular | Nhan ban dang chir nhat doi twong dwoc chon (gic"mg nhw Iénh array) dwa
trén s hang, sb cot, sb tAng va cac khoang céac twong trng.

Copy Sgo chép déi twong duwoc chon. Poi twong méi dwoc tao sé co vi tri trung voi
doi tweng goc.

GetBoundingBox | Phwong thirc nay trd vé toa dd hai diém céu thanh hinh chir nhat bao dbi
twong dwoc chon.

Highlight Dinh trang thai ctia dbi twong: c6 dang dwoc chon hay khéng.

IntersectWith Tra vé toa do cac diém ma ddi twong dwoc chon giao véi cac doi twong khac.
Nguoi 1ap trinh cling c6 thé thiét [ap cac ché do khac nhau trong qua trinh tim
giao v@i cac doi twong khac.

Mirror L4y dbi xtrng dbi twong qua mdt dwdng thang di qua hai diém do ngwdi dung
dinh ra.

Move Di chuyén dbi twong dwoc chon theo vector xac dinh bang hai diém do nguoi
dung dinh ra.

Rotate Xoay dbi twong quanh mot diém.
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ScaleEntity Co gian déi twong dwoc chon theo mot ti 1& nhéat dinh véi mot diém co s& cho
trwde.
Update Cap nhat dbi twong trén man hinh ban vé.

Céc thudc tinh caa d6i twgng hinh hoc

Thudc tinh | Giai thich

Color Xac dinh mau cho déi twgng. Gia tri mau co thé nhap la s6 nguyén tir 0 dén 256
hoac theo cac hang so da dwoc dinh nghia trwwdc trong VBA.

Layer Xac dinh I&p cho doi twong dwoc chon.

Linetype Xac dinh kiéu dwéng cho dbi twong dwoc chon.
LinetypeScale | Xac dinh ti I1é kiéu duwerng cho dbi twong dwoc chon.
Lineweight Xac dinh bé day nét vé cta dbi twong duwgc chon.

Visible Xac dinh tinh nhin thay ctia d6i twong trong ban vé.

5. Cac thao tac co ban trong AutoCAD
5.1. Diéu khién AutoCAD

5.1.1. Tao méi, Mé, Luu va Pong ban vé

Nhimng thao tac nay dugc thuc hién thong qua viée truy cap dén tap ddi twong Documents va
doi tugng Document.

Pé tao modt ban v& mdi, hodc md mdt ban vé da co, ta phai sir dung c4c phuong thirc trong tap
dbi tugng Documents. Phuong thirc Add s& tao mot ban v& méi va thém ban vé& dé vao tap doi
tugng Documents. Phuong thirc Open s€ m¢d mdt ban vé da c6 va ciing sé thém ban vé do vao
tap doi twong Documents. Ngoai ra con c6 phuong thirc Close trong tap dbi tugng Documents
ding dé dong tat cac cac ban vé dang mé trong phién lam viéc ctia AutoCAD.

Dé luu, nhip hodc xuit mot ban vé, ta st dung cac phuong thirc cua ddi twong Document:
Save, Save As, Import va Export.

M¢ ban vé
Dé mé ban v&, sir dung phuong thirc Open c¢6 trong tap dbi twgng Documents. Ban vé& vira dugc
mo s€ dugc chuyén thanh ban v€ hién hanh. Cua phép ctia phuong thirc Open nhu sau:

object.Open Name[, ReadOnly]

Object ¢ day 1a tap ddi twong Documents hodc mot ddi twong cé kiéu 1a Document. Y nghia
cua cac tham so nhu sau:

Name La chudi ky tw chira dwérng dan day di dén tép ban vé can mé.

ReadOnly | La tham s6 tuy chon. Néu gan tham s6 nay bang TRUE, ban vé dugc md ra voi
thudc tinh chi doc, nghia la ngwoi dung khong thé Iwu ban vé. Gia tri mac dinh cla
thudc tinh nay la FALSE.

Vi du sau stt dung phuong thirc open dé mé mot ban vé d3 c6. Khi thue hanh, cin thay ddi tén
ban v€ hodc dudong dan cho bién dwgName dé€ chi dén mdt ban vé hién c6 trong may tinh.

@

Sub OpenDrawing ()
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Dim dwgName As String

dwgName = "C:\Program Files\AutoCAD 2002\Sample\campus.dwg"
On Error Resume Next
Application.Documents.Open dwgName ‘¢M& ban vé
If Err.Description <> "" Then ‘«—Théng bao khi cod
16i
MsgBox "File " & dwgName & " does not exist."
Err.Clear
End If
End Sub

Tao ban vé moi

Dé tao ban v& mai, sir dung phuong thirc Add co trong tap d6i twong Documents. Gid tr tra vé
ctiia phuong thirc ndy 13 mot dbi twong kiéu Document chira ban vé& vira dugc tao. Cu phép cua
phuong thirc Open nhu sau:

Set RetVal = Documents.Add([TemplateName])

Tham sd

TemplateName | Tham s6 tuy chon. La chudi ky tw chiva dwong dan day da dén tép ban vé mau
(tép *.dwt). Néu khéng nhéap tham so nay, AutoCAD sé tao ban vé dwa trén tép
ban vé mau mac dinh (thwo'ng co tén la Acad.dwt).

RetVal DP6i twong kiéu Document chira ban vé vira méi tao.

Vi du sau sir dung phuong thire Add dé tao mot ban v& méi dua trén tép ban v& mau mic dinh.

Sub NewDrawing ()
Dim docObj As AcadDocument

Set docObj =Documents.Add ‘¢— Tao ban vé mdi
End Sub

Lwu ban vé

Dé luu ban v&, c¢6 thé str dung phuong thirc Save (luu ban v& v6i tén hién hanh) hoidc SaveAs
(luu ban vé véi tén khac). Ch phap ctia cac phuong thirc trén nhu sau:

Object.Save
Object.SaveAs FileName[, FileType]

Object Déi twong kidu Document, & ban vé sé dugc lwu.

FileName La chudi ky ty chira tén tép sé duoc lwu (bao gom ca dwong dan day da). Néu
khong chi ra dwdng dan day du, tép ban vé sé dwoc lwu vao thw muc hoat dong ctia
AutoCAD (théng thwong la C:\Program Files\AutoCAD 2002).

Q@
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FileType Tham s6 tuy chon, la hang sb xac dinh kiéu tép ban vé sé duoc lvu. Cac hang sé
co thé la:

acR14 DWG :tép AutoCAD Release14/LT97 DWG (*.dwg)

acR14 DXF :tép AutoCAD Release14/LT97 DXF (*.dxf)

acR15 DWG :tép AutoCAD 2000 DWG (*.dwg)

acR15 DXF :tép AutoCAD 2000 DXF (*.dxf)

acR15 Template: tép AutoCAD 2000 Drawing Template File (*.dwt)

acNative : tép ban vé dwoc lwu véi kiéu tép méi nhat &ng véi phién ban
AutoCAD hién hanh. Trong AutoCAD 2002, gia tri nay twong dwong vé&i hang sb
acR1l5 DWG.

Vi du sau s€ luu ban v€ hién hanh sir dung tén tép san co déng thoi cling luu ban vé véi mot tén
khac.

Sub SaveActiveDrawing ()
’ Luu ban vé& hién hanh su dung tén tép sdn cb
ThisDrawing. Save
" Luu badn vé su dung tén khéc
ThisDrawing.SaveAs "MyDrawing.dwg"

End Sub

Thong thuong, trude khi thoat khoi phién lam viée ciia AutoCAD hodc trude khi dong ban Ve,
ngudi 1ap trinh thudng mudn kiém tra xem ban vé da duoc luu ddi hay chua. Dé lam duoc viée
nay, c6 thé sir dung thudc tinh Saved c6 trong d6i twong chira ban v& d6 (ddi twong Document
tuong Ung).

Vi du sau s& kiém tra xem ban v& da dugc luu hay chua va s€ hoi nguoi dung xem c6 dong y dé
lru ban v& hay khong, néu khong dong v, s& thoat khoi chuong trinh. Néu dong ¥, s& st dung
phuong thire Save dé luu ban v& hién hanh.

Sub TestIfSaved ()
If Not (ThisDrawing.Saved) Then
If MsgBox ("Do you wish to save this drawing?",

vbYesNo) = vbYes Then
ThisDrawing.Save
End If
End If
End Sub

Dong ban vé

Pé doéng ban vé&, st dung phuong thic Close ¢o trong d6i tugng Document. Cu phap cua
phuong thirc Close nhu sau:

object.Close ([SaveChanges] [, FileName])

object Déi twong kidu Document, & ddi twong chira ban vé can déng.

SaveChanges | Tham s6 tuy chon, xac dinh xem c6 can phai lwu ban vé lai trwéc khi dong hay
khong. ,Néu bang TRUE, sé lwu ban vé, ngwoc lai la FALSE. Gia tri mac dinh cla
tham sO nay la TRUE.
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FileName Tham sé tuy chon, xac dinh tén cla ban vé sé duoc lwu trong treong hop ban vé
chwa dwgc lwu lan nao.

Trong trudong hop chua c6 su thay do6i trong ban vé, cac tham sb trén dugc bé qua va phuong
thirc Close chi don gian 1a dong ban vé& dang duoc tham chiéu. Néu da co sy thay doi trong ban
v&, tham sb SaveChanges sé& xac dinh xem ban v& c6 dugc luu hay khong:

+ Néu SaveChanges bang TRUE va ban vé chua dugc luu 1an nao, tham sé FileName s&
dugc dung dé lam tén tép luu ban v&. Néu khong c6 tham s FileName, ban vé dugc luu
v6i tén mdc dinh trong thu muc hién hanh ctia AutoCAD. Trong truong hgp ban vé da
duogc luu trude d6, tham sé FileName s& bi bo qua.

4+ Néu SaveChanges bang FALSE, ban v& s& dugc dong ma khong duoc luu.

Vi duy sau s& hoi nguoi dung c6 mudn dong ban v& hay khong, sau d6 kiém tra xem tép da duoc
luu lan dau chua, tiép do mdi thuc sy dong ban vé lai st dung phuong thirc Close c6 trong doi
tuong ban ve€ hién hanh.

Sub CloseDrawing ()

If MsgBox ("Ban cé mubn déng ban vé&: " & ThisDrawing.WindowTitle,
vbYesNo + vbQuestion) = vbYes Then
If ThisDrawing.FullName <> "" Then
ThisDrawing.Close SaveChanges:=True ‘«<—béng badn vé& hién hanh
Else
MsgBox (ThisDrawing.Name & " chua dugc luu nén khéng thé déng!")
End If
End If
End Sub

Ngoai ra, ngudi 1ap trinh c6 thé sir dung phwong thirc Close c6 trong tap d6i twong Documents
dé dong tat ca cac ban vé& hién dang co trong phién lam viéc hién hanh cta AutoCAD. Phuong
thirc nay thyc hién twong tu nhu khi sir dung phuong thirc Close cho timg déi tugng ban vé véi
tham s6 SaveChanges dugc gan bang TRUE. Do khong kiém soat dugc qua trinh dong cua
timg ban v& nén phuong thirc Close ciia tap ddi twong Documents nén han ché sir dung.

5.1.2. Khéi dong va thoat khéi chwong trinh AutoCAD
Khoi dong chwong trinh AutoCAD

Do dugc thuc thi bén trong AutoCAD nén cac chuong trinh viét bang VBA trong AutoCAD
khéng can phai thuc hién thao tic khoi dong chuong trinh AutoCAD. Tuy nhién, khi ngudi
dung viét ma 1énh tir cac ing dung nén khac, ching han nhu viét chuong trinh bing VBA trong
Excel, thi can thiét phai viét ma lénh khoi dong chuong trinh AutoCAD. Thuc chit cta doan
ma I¢nh nay 1a tao ra ddi tuong Application.

Viéc khoi dong chuong trinh AutoCAD tir mot chuong trinh ngoai ciing can phai thuc hién cac
thao tac twong tu nhu khi khéi dong chuong trinh Excel tir chuong trinh ngoai (tham khao muc
“Khoi dong Excel tir chiwong trinh khdc” trang 152). O day, nguoi dung s& phai tham chiéu dén
thu vién mé rong ctia AutoCAD véi tén 1a “AutoCAD 2000 Object Library”. Véi cac phién
ban ctia chuong trinh AutoCAD khac nhau thi tén thur vién mé rong c6 thé khac nhau.
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References - VBAProject 'E

&vailable References:
Answertorks AP Tvpe Library - Cancel |
answeriworks HTML Help Tab Type Library
Ashapes 1.0 Type Library
AspMetMMCE:t, il Browse. .. |
AssishChrl 1,0 Type Library
AssishChrl 1,0 Type Library ﬂ
ATL 2.0 Tvpe Library
ATP 2.0 Tvpe Librar Priority

MlaotaC AD 2000 Obieck Library Help |
ALEOCAD 2007 Type Library ﬂ
Auko”AD Focus Control For WBA Tvoe Library
AukaC AL Objedg== = e

AukaCADObjeo i5 2
Ankndesk Man N Chﬂn thw R il

‘ m | réng cua AutoCAD

AukoCAD 2000 Object Library

Location:  C:\Program Files\aukoCAD 2002082480, TLE
Language: EnglishjStandard

Hinh II-82: Hop thoai References trong VBAIDE cua Excel.
Doan ma Iénh sau s€ khoi dong chuong trinh AutoCAD tir VBA trong Excel.

Sub ConnectToAcad ()
Dim acadApp As AcadApplication
On Error Resume Next

Set acadApp = GetObject(, "AutoCAD.Application™)
If Err Then
Err.Clear

Set acadApp = CreateObject ("AutoCAD.Application")
If Err Then
MsgBox Err.Description
Exit Sub
End If
End If
acadApp.Visible = True
=== Hét doan chuong trinh khdi déng AutoCAD ======

‘ Hién thi tén chuong trinh va phién ban cta AutoCAD
MsgBox "Now running " + acadApp.Name +
" version " + acadApp.Version
End Sub

Thoat khoi chwong trinh AutoCAD

Viéc thoat khoi AutoCAD rat don gian, chi can thuc hién phuong thirc Quit c6 trong ddi twong
Applicaton. Phuong thirc ndy s& dong tit ca cac ban vé va dy an VBA trong AutoCAD lai, néu
¢ ban v& hodc dyu an nao chua duoc luu, né s& nhéc nguoi dung luu ban vé, sau d6 maéi thue su
thoat khoi AutoCAD.

Doan ma Iénh sau s€ dong chuong trinh AutoCAD.

J

Sub Thoat AutoCAD()
Application.Quit
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End Sub

5.1.3. Str dung cac 1énh siin c6 ciia AutoCAD

Céc 1énh sdn c6 ctia AutoCAD c6 thé dugc st dung tir chuong trinh VBA théng qua phuong
thirc SendCommand ctia d6i twuong Document twong tng. Vi du sau s€ tao ra mgt hinh tron
trong ban v€ hién hanh ciia AutoCAD vdi viéc st dung Iénh Circle va Zoom ctiia AutoCAD:

Sub Tao Hinh Tron()

ThisDrawing.SendCommand " Circle" & vbCr & "2,2,0" & vbCr & "4" &
vbCr

ThisDrawing.SendCommand " zoom" & vbCr & "a" & vbCr
End Sub

Thuc chit cia phuong thirc SendCommand 13 yéu cau AutoCAD thyc thi mot 1énh tir dong
1énh trong AutoCAD. Ky tu vbCr tuong duong voi viéc bam phim Enter khi thao tac truc ti€p
trong AutoCAD.

5.1.4. Thu phéng man hinh ban vé (zoom)

Thu phéng man hinh ban v€ trong AutoCAD duogc thuc hién thong qua cac phuong thirc co
trong doi tuong Application. Cac phuong thirc nay tuong Gmg voi Iénh zoom trong AutoCAD.
Néu c6 nhi€u ban v& dang dugc m¢ trong AutoCAD thi cac phuong thirc nay chi ¢6 tac dung
doi voi ban v€ hién hanh.

Dudi déy 1a cac phuong thirc ding dé thu phong man hinh ban vé trong AutoCAD.
ZoomExtents

Phuong thirc ndy s& phong man hinh ban vé theo ving bao cia tit ca cac ddi twong trong ban
v€, nghia la gitp ta c6 thé quan sat dugc tat ca cac doi tuong hinh hoc hién dang cé voi kich
thudce 16n nhat. Poan ma vi du sau s€ thuc hién phuong thire ZoomExtents:

Application.ZoomExtents

ZoomAll

Trong ché d6 2D, phuong thirc ndy sé& phong man hinh ban vé theo gidi han cta ban vé hoic
theo vung bao tat ca cac doi tuong tuy thudc vao vung nao rong hon. Con trong ché do 3D,
phuong thirc nay twong duong véi phuong thirc ZoomExtents.

Doan ma sau phong man hinh ban vé st dung phuong thirc ZoomAll:

Application.ZoomAll

ZoomPrevious

Phuong thirc nay s& chuyén man hinh ban v& vé trang thai trude d6. Khi nguoi dung thyc hién
Iénh Pan hodac cac 1énh lién quan dén thu phong man hinh ban vé, AutoCAD s€ tu dong luu
trang thai man hinh ban v&. Phuong thirc nay c6 thé khoi phuc lai trang thai man hinh da dugc
lwu dén 10 cép.

Doan ma sau khoéi phuc lai trang thai man hinh ban vé st dung phuong thitc ZoomPrevious:

Application.ZoomPrevious

ZoomPickWindow
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Phuong thirc ndy s€ phong man hinh ban v€ theo mot hinh chir nhat do ngudi dung chon trén
man hinh.

Poan ma sau minh hoa céach sir dung phuong thirc nay:

Application.ZoomPickWindow

ZoomWindow

Phuong thtrc nay thuc hi¢n thu phéng man hinh ban vé theo mot hinh chir nhat dugc xac dinh
trudc. Ca phép cua phuong thirc nay nhu sau:

Application.ZoomWindow Dudi_ Trai, Trén Phai

Dwéi_Trai | Mang 3 phan t& kiéu Double, xac dinh toa do diém & géc dwéi bén trai ctia hinh chiy
nhat sé thyc hién phéng dai.
Trén_Phai | Mang 3 phan tt kiéu Double, xac dinh toa do diém & gdc trén bén phai cta hinh chi
nhat sé thyc hién phéng dai.

Vi dg sau thuc hién thu phong man hinh ban v€ theo hinh chir nhat c6 toa do cua cac diém &
goc lan luot 1a (1.3, 7.8, 0) va (13.7, -2.6, 0):

Sub VD ZoomWindow ()
‘Khai bdo bién dé& chtta toa d6 cac diém gbc
Dim pointl (0 To 2) As Double
Dim point2 (0 To 2) As Double
‘' G&n toa dd cho cac diém gbc
pointl (0) = 1.3: pointl(l) = 7.8: pointl(2) =
point2 (0) = 13.7: point2(l) = -2.6: point2(2)
‘' Thyc hién phuong thtic ZoomWindow
ZoomWindow pointl, point2

End Sub

0
=0

ZoomScaled

Phuong thirc nay thu phong man hinh ban vé theo moét ti 1¢ dugc xac dinh trude. Ca phap cia
phuong thirc nay nhu sau:

Application.ZoomScaled Scale[, ScaleType]

Scale Tham sb x&c dinh ti 1& thu phdng man hinh ban vé.

ScaleType | Tham s tuy chon, xac dinh cach thirc ap dung hé sb ti 1&. C6 thé bang mét trong cac
hang so sau:
aczZoomScaledAbsolute : twong di so véi vang vé (drawing limits).
acZoomScaledRelative : twong ddi so v&i man hinh ban vé hién hanh.

aczZoomScaledRelativePSpace : twong dbi so véi don vi cia khéng gian mé
hinh.

o
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Vi du sau minh hoa cach thirc su dung phuong thirc ZoomScaled bang cach phéng man hinh
ban vé 1én 2 1an so voi man hinh ban v€ hién tai:

Sub VD ZoomScaled()
Dim ti le As Double
Dim kieu phong dai As Integer
ti le = 2
kieu phong dai = acZoomScaledRelative
‘ Thuc hién phuong thtic ZoomScaled
ZoomScaled ti le, kieu phong dai

End Sub

5.1.5. Nhap dir liéu nguwoi dung tir dong 1énh ctiia AutoCAD

Trong mot chuong trinh, giao dién dé nguoi sir dung thao tac v6i chuong trinh 13 mot bo phan
rit quan trong va khong thé thiéu. Thong qua giao dién, ngudi str dung co thé nhép dir liéu va
diéu khién chwong trinh hoat dong, con chuong trinh, cling thong qua giao dién, s€ hudng dan
cho ngudi ding cach thao tac va trinh bay két qua thuc hién cta né cho ngudi dung.

C6 nhiéu cach dé thiét ké giao dién nhap dir li€u cho chuong trinh, nhu str dung cac hdp thoai
chuan (nhu InputBox hoic MsgBox) hay théng qua hé théng cidc hop thoai nguoi ding
(UserForm). Khi lap trinh VBA trong AutoCAD, béi chuong trinh s& hoat dong dua trén nén la
AutoCAD cho nén viéc thiét ké mot giao dién cho phép nguoi dung tuong tac voi chuong trinh
ngay trong giao dién cia AutoCAD la mét nhu cau can thiét. Hon nita diéu nay duoc AutoCAD
va VBA hd tro thong qua d6i tuong Utility (12 mot thude tinh ctia ddi twong Document). Vi
nhing phuong thirc ciia ddi twong Utility ngudi 1ap trinh c6 cho phép ngudi sir dung thao tac
v6i chuong trinh VBA théng qua dong 1énh ctia AutoCAD ciing nhur man hinh d6 hoa cua
AutoCAD. Cac phuong thirc ndy s& hién thi mot dong nhéc trén dong 1énh ciia AutoCAD va
yéu cau nguoi str dung nhdp vao nhiéu kiéu dir liéu khac nhau (tuy thudc vao timg loai phuong
thirc) tir ban phim hodc chon trén man hinh d6 hoa ctia AutoCAD.

Céc phuong thic dé nguoi dung nhap dit liéu vao tir ban phim hay bang chudt thuong co dang

GetXXX, tuy thudc vao loai dir liéu ma ngudi lap trinh can lay. Dudi ddy 1a mot sd phuong
thirc thuong duoc st dung:

Prompt

Phuong thirc ndy chi don gian 13 giri mot doan vin ban dén dong 1énh ctia AutoCAD va thuong
dugc st dung dé thong bao cho nguoi dung biét mot ndi dung nao d6 trude hoac sau mot thao
tac voi chuong trinh. Ca phép nhu sau:

Utility.Prompt Message

Trong d6 Message 13 doan vin ban s& duoc hién thi trén dong 1énh ciia AutoCAD.

Khi guri mét doan van ban dén dong 1énh ctia AutoCAD, can thém vao ky tu xudng dong, tranh
dong van ban can hién thi ndi vao dong van ban dang cé trong dong 1énh. Vi du sau s&é minh
hoa 1o hon dic¢u nay.

1. Trong VBAIDE, tao Macro sau:

Sub VDPrompt ()
Utility.Prompt ("Vi du phuong thuc Prompt")
End Sub
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2. Trd vé AutoCAD dé thuc thi Macro bang cach goi 1énh —vbarun. Luu ¥ 1a st dung _phim
SPACE dé két thuc dong 1énh, thay vi st dung phim ENTER nhu théng thuong. Két qua
hién thi trén dong 1énh nhu sau:

LUl 4 LU

Command : *Cancel*
Command: —vbarun
Macro name: VDPrompt Vi du phuong thuc Prompt

Command

1424731, -24.2104, 0.0000

Doan van ban
dwoc in ra trén
cung mot dong

SHNAP GRID ORTHO POLAR

3. Be¢ doan van ban dugc in ra trén mot dong riéng biét, thém vao trudc doan van ban hang so
vbCrLf, va doan ma I¢nh trén dugc chuyén thanh:

Sub VDPrompt ()

Utility.Prompt (vbCrLf & "Vi du phuong thuc Prompt")
End Sub

4. Thuyec thi lai Macro trén, doan van ban da duoc hién thi trén mot dong riéng biét

Command: -vbarun = - ..
Macro name: VDFrompt E'ng van ban da

Vi du phuong thuc Frompt of s ﬂwq‘c hién 'lhl trén
Command : moét dong riéng biét
1424731, -24 2104, 0.0000 SHAP

TRACK, LwT|[MOD

GetString

Phuong thirc nay dugc sur dung dé nguoi ding nhap vao mot chudi ky tu. AutoCAD s& dimg lai
cho dén khi nguoi dung nhdp vao mot gia tri nao d6. C phap ctia phuong thirc GetString nhu
sau:

RetVal = Utility.GetString(HasSpaces[, Prompt])

HasSpaces | Tham sb cho phép nguwdi ding nhap vao dau cach. Néu bang TRUE, ngui dung cé
thé nhap déu cach trong dong I&énh, dé két thic nhap phai nhan phim ENTER. Néu
bang FALSE, nguwdi dung khéng thé nhap dau cach cho chubi ky tw, khi ngwoi dung
nhé&n phim SPACE hodc ENTER thi sé& két thic qua trinh nhap.

Prompt Tham sé tuy chon, 1a chudi ky tw s& hién trén dong lénh AutoCAD dé& nhac nguoi
dung nhap di liéu.

RetVal La bién kiéu String, chira gia tri 1a chudi ky tw dwec ngudi dung nhap vao. Mot diém
can lvu y la phwong thirc nay chi tra ve toi da 132 ky tw. Neu ngudi dung nhéap
nhiéu hon 132 ky tw, két qua trd vé cho bién RetVal chi la 132 ky ty dau tién.

Vi du sau s€ minh hoa cach st dung phuong thirc GetString:

Sub VD GetString/()
' Vi du minh hoa cédc céch st dung phuong thic GetString

Dim returnString As String

' Nh&c ngudi dung nhép
' Gi& tri nhap vao khéng thé chta diu cach

[
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returnString = ThisDrawing.Utility.GetString
(False, "Nhap chudi (nh&n SPACE hodc ENTER dé& két thuc): ")

MsgBox "Chudi vira nhdp la: '" & returnString & "'"

' Nhd8c ngudi dung nhap
' Gid tri nhap vao cé thé chita diu cach
returnString = ThisDrawing.Utility.GetString
(True, " Nhap chudi (nh&n ENTER d& két thuc): ")

MsgBox "Chudi vira nhdp la: '" & returnString & "'"
End Sub

GetInteger, GetReal

Phuong thie nay duge su dung khi mudn nguoi ding nhdp mot sé nguyén (phuong thirc
Getlnteger) hodc mot s6 thuc (phuong thuc GetReal). Cu phap cua cac phuong thirc nay nhu

Sau:

Utility.GetInteger ([Prompt])
Utility.GetReal ([Prompt])

RetVal
RetVal

Prompt Tham sb tuy chon, la chudi ky tw sé& hién trén dong Iénh AutoCAD dé nhac ngudi
dung nhap dir liéu.

RetVal La bién kiéu Double hoac Interger (tuy thudc vao phwong thirc dwoc siv dung), chira
gia tri 1a s0 ngwdi dung vira nhap vao.

Néu ngudi dung nhap vao mot tir khoa hodc khong nhép s6 ma nhan ngay phim ENTER dé két
thuc nhap liéu, AutoCAD sé phat sinh 101 “User input keyword.”.

Vi du sau minh hoa cach st dung cac phuong thirc nay:

Sub Example GetReal ()
' Vi du sau st dung phuong thitc GetReal va phuong thic GetInteger

' d&& ngudi dung nhap vao sb thuc va sb nguyén.

Dim returnReal As Double
Dim returnInteger As Integer

' Nhdc ngudi dung nhap vao sb thuc,

' sau d6 hién thi két qua dugc nhép vao.

returnReal = ThisDrawing.Utility.GetReal ("Enter an Real: ")

MsgBox "sé6 thuc via dugc nhdp: " & returnReal & vbCrLf &
"(Tiép tuc nhap gia tri.)"

' Nh&c ngudi dung nhédp vao sb nguyén,

' sau dé hién thi két qua duoc nhip vao.

returnInteger = ThisDrawing.Utility.GetInteger ("Nhdp sé nguyén: ")
MsgBox "S& nguyén vita dugc nhédp: " & returnInteger

End Sub

GetAngle

Phuong thirc nay duoc st dung khi mudn ngudi 14p trinh nhap vao mot gia tri goc bang cach
nhap gia tri ngay trén dong 1€nh hodc chon mot goc trén man hinh. Ca phdp cua phuong thic
nay nhu sau:
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RetVal = Utility.GetAngle([Point] [, Prompt])

Point Tham s6 tuy chon, 1a mang sb thwc cé 3 phan t&r thé hién toa do dau tién cda tia tao
nén géc ma ngwdi dung sé chon trén man hinh.

Prompt Tham sb tuy chon, 1a chudi ky tw sé& hién trén dong I&énh AutoCAD dé nhac nguoi
dung nhap dir liéu.

RetVal La bién kiéu Double chira gia tri trd vé clia phwong thirc GetAngle, 1a géc ma ngudi
dung da nhap vao (tinh theo Radian).

Khi st dung phuong thirc nay, nguoi dung co thé nhap vao goc (tinh bang do) tai dong Iénh.
Ngoai ra, nguoi st dung co thé str dung chudt dé v& hai diém xac dinh tia tao nén goc can nhap.
Gia tri tra vé 1 goc hop gitra tia d6 va goc co sé (duoc xac dinh boi bién hé théng ANGBASE,
gia tri mac dinh 1a 0).

Goc dwoe xac dinh
la gbc 45 do

Tia do ngurdv
ding vé —J

Diém Y TR E Rl

thir 1 -
Hwémg goc
cor SOy

Trong trudng hop khong nhap gia tri cho tham sé Point, ngudi ding s& phai chon hai diém
trén man hinh dé xac dinh tia mong muon. Néu nhép gia tri cho tham s6 Point, thi toa do co
trong tham s0 Point s€ dugc gan cho diém thir 1, nguodi dung chi can xac dinh diém thir 2 trén
man hinh ma thoi.

Béang dudi day thé hién gia tri tra vé ctia phuong thirc GetAngle véi cac goc nhap vao khac
nhau:

Géc ngudi  dung | Gia tri tra vé clia phuong

nhap (d6) thirc GetAngle
0 0.0

-90 1.5708

180 3.14159

90 4.71239

Néu nguoi dung khong nhap gia tri ndo cd4 ma nhan ENTER, AutoCAD s& phét sinh 16i “User
input keyword.”

Vi du sau minh hoa cach st dung phuong thirc GetAngle:

Q
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Sub Example GetAngle ()
Dim retAngle As Double
' L4y vé gbéc tinh bdng radian
retAngle = ThisDrawing.Utility.GetAngle(, "Nhdp vao gbéc: ")

MsgBox "Gbéc vua dugc nhdp la: " & retAngle

' LAy vé gbéc tinh bdng radian véi toa d6 diém ddu cho truéc
Dim basePnt (0 To 2) As Double

basePnt (0) = 2#: basePnt(l) = 2#: basePnt (2) = 0#
retAngle = ThisDrawing.Utility.GetAngle (basePnt, "Nhdp vao gdc: ")
MsgBox "Gé6c via dugc nhdp la: " & retAngle
End Sub
GetPoint

Phuong thirc GetPoint dugc sir dung dé lay mot diém do nguoi ding nhap vao bang cach nhap
toa do truc tiép tir dong Iénh hodc chon dlem trén man hinh. Gia tri tra vé ctia phuong thirc co
kiéu Variant, 12 mot mang gom 3 phan ttr s8 thue chtra toa d6 cua diém da duoc chon trong h¢
toa do WCS. Cu phap cua phuong thirc nhu sau:

RetVal = Utility.GetPoint([Point] [, Prompt])

Point Tham s6 tuy chon, kiéu Variant, 1a mang s6 thwc c6 3 phan tir thé hién toa do
cta diém tham chiéu cta diém sé nhap vao.

Prompt Tham sb tuy chon, la chudi ky tw sé hién trén dong lénh AutoCAD dé& nhac
nguwoi dung nhap di liéu.

Néu tham s tiy chon Point duoc gan gia tri, AutoCAD s& tao mot dudng thang tham chiéu nbi
tir diém Point dén vi tri hién tai cta con tré trén man hinh db hoa. Pudng thang nay ludn thay
d6i theo sy di chuyén cua con trd, hd trg viée quan sat cia nguoi dung trong qua trinh nhép
dlem Sau khi nguoi dung nhap diém bang cach bam chudt trén man hinh db hoa tai vi tri mong
mudn thi duong thang tham chiéu ciing s& mat di.

Néu ngudi dung khong nhdp vao diém nao ma nhin ENTER, AutoCAD s& phat sinh 151 “User
input keyword.”

Vi du sau minh hoa cach st dung phuong thirc GetPoint va cac tham sé:

Sub Example GetPoint ()
' Vi du minh hoa cach st dung phuong thtc GetPoint.

Dim returnPnt As Variant

' Nhap diém va tra vé toa d6 cua diém khi khéng cé diém tham chiéu

returnPnt = ThisDrawing.Utility.GetPoint (, "Nhap mot diem: ")

MsgBox "Toa do WCS cua diem: " & returnPnt(0) & ", " &
returnPnt (1) & ", " & returnPnt (2)

' Nhap diém st dung diém tham chiéu
Dim basePnt (0 To 2) As Double
basePnt (0) = 2#: basePnt (1) = 2#: basePnt (2) = 0#
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returnPnt = ThisDrawing.Utility.GetPoint (basePnt, "Nhap mot diem: ")

MsgBox "Toa do WCS cua diem: " & returnPnt(0) & ", " &

returnPnt (1) & ", " & returnPnt (2)

' V& dudng thidng nbi tu diém tham chiéu dén diém

' cubi cung nhap vao

Dim l1ineObj As AcadLine

Set 1lineObj = ThisDrawing.ModelSpace.AddLine (basePnt,returnPnt)
ZoomAll

End Sub

GetDistance

Phuong thirc GetDistance dugc st dung dé ngudi dung nhap vao gia tri khoang cach. Nguoi
dung co thé nhap mot s6 thuce truc tiép tor dong 1énh hodc co thé chon hai diém trén man hinh
ban v&, AutoCAD sé& tur dong tra vé gia tri s thuc 13 khoang cach giira hai diém. Cu phép cta
phuong thirc GetDistance nhu sau:

RetVal = Utility.GetDistance([Point] [, Prompt])

Point Tham s6 tuy chon, kiéu Variant, 1a mang s6 thuc c6 3 phan t& thé hién toa d6 cua
diém co s& dé tinh khodng cach. Néu tham sé nay khéng co6 thi ngwoi dung phai
chon hai diém dé xac dinh khoang cach.

Prompt Tham sbé tuy chon, la chudi ky tw sé& hién trén dong 1énh AutoCAD dé& nhac ngudi
dung nhap dir liéu.

RetVal La bién kiéu sé thwc chira gia trj tra vé clia phwong thirc GetDistance.

Phuong thitc GetDistance cho phép ngudi ding nhap mot s6 am tai dong nhic va sé tra vé mot
s6 4m twong umg. Nhung khi ngudi dung chon diém trén man hinh ban v&, phuong thirc luon
tra vé gia tri tuyét ddi cia khoang cach gitta hai diém.

Néu khoang cach dugc nhap vao béng cach chon diém trén man hinh, AutoCAD s& tao ra mot
duong thang dé gitp ngudi ding quan sat va dudng thing nay sé mat di sau khi nguoi ding
nhap xong khoang cach. Néu khong nhdp gia tri cho tham sb Point, nguoi ding s& phai xac
dinh hai diém trén man hinh dé xac dinh khoang cach. Néu gan gia tri cho tham s Point, ngudi
dung chi can chon thém mot diém trén man hinh, gia tri khoang cach s€ dugc tinh tur diém
truyén cho tham sb Point va diém cho ngudi dung chon.

Theo mic dinh ciia AutoCAD, cac diém nhap vao co toa do khong gian g@)m day du 3 thanh
phan (X, y, z) nén khoang cach gitra hai diém la khoang cach trong khong gian. Nguoi dung c6
thé yéu ciu AutoCAD chi tinh khoang cach phiang bang cach thuc hién phuong thurc
InitializeUserInput trude khi thuc hién phuong thirc GetDistance voi tham sé OptionBits twong
{mg dé AutoCAD bo qua thanh phan toa d6 z.

Néu nguoi dung khong nhap gia tri hodc diém nao ca ma nhian ENTER thi AutoCAD s& phat
sinh 16i “User input keyword.”

Vi du duéi day minh hoa cach sir dung phuong thire GetDistance:

J

Sub Example GetDistance ()
' Vi du minh hoa céach su& dung phuong thtc GetDistance.
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Dim returnDist As Double

' Nhdp va tra vé giad tri khoang cach, cé su dung dong nhic

returnDist = ThisDrawing.Utility.GetDistance(, "Nhap khoang cach: ")
MsgBox "Khoang cach vua nhap la: " & returnDist & vbCrLf &
" (Nhap gia tri tiep theo co su dung diem co so.)"

' Nhap va tra vé gid tri khodng céch
' C6 sur dung dong nhdc va diém co sd&
Dim basePnt (0 To 2) As Double
basePnt (0) = 2#: basePnt(l) = 2#: basePnt(2) = O#
returnDist = ThisDrawing.Utility.GetDistance (basePnt,
"Nhap khoang cach: ")
MsgBox "Khoang cach vua nhap la: " & returnDist

End Sub

GetEntity

Phuong thirc GetEntity dugc sir dung dé lay mét d6i tuong cua AutoCAD bang cach cho phép
nguoi dung chon truc tiép bang chudt trén man hinh d6 hoa. Ci phap cia phuong thurc nhu sau:

Utility.GetEntity Object, PickedPoint[, Prompt]

Object Tham sb tré vé déi twong dwoc ngudi ding chon

Pickedpoint | Tham s6 kiéu Variant, trd vé mang s6 thurc c6 3 phan t& thé hién toa do cla diém
ma nguwdi dung kich chudt dé chon dbi twong.

Prompt Tham sb tuy chon, la chudi ky tw s& hién trén dong I&énh AutoCAD dé nhac ngudi
dung nhap dir liéu.

Phuong thirc GetEntity yéu cau nguoi dung chon dbi tuong bang cach kich chudt trén man hinh
ban v&. Néu nguoi dung chon mét dbi tuong, ddi tuong do s€ dugc tra vé thong qua tham 5O
Object va toa do cua diém ma ngudi dung chon s& duogc tra vé trong tham sd PickedPoint. Néu
diém ma ngudi dung kich chudt khong phai ddi twong thi phuong thirc nay s& lam phat sinh 13i.

Véi phuong thire ndy, nguoi ding con c¢6 thé chon nhanh dbi twong dugc v& sau cung nhat
béng cach nhap ky tu “L” hodc “I” tai dong 1énh AutoCAD. Khi dung I¢énh “L” nay, néu ddi
tuong dugc v& cudi cung khong nhin thdy trén man hinh ban v& (d6i tuong c6 thudc tinh
Visible=FALSE) hoic ddi twong d6 dang nam trong mot 16p da bi dong bang (FrozenLayer) thi
d6i tuong cudi cuing nhat duoc v& nam trén mot 16p binh thuong s& duoc chon. Tuy nhién, cach
mg xir ndy c6 thé khac nhau trong timg phién ban ciia AutoCAD, chang han nhu ddi véi
AutoCAD 2007, véi 1énh “L”, phuong thirc GetEntity c6 thé tra vé mot dbi tuong khong duoc
nhin thy trén man hinh ban v&.

) CHU Y Vi phudng thirc GetEntity, tai mot thdi diém, ngudi dung chi c6 thé chon dudc
® mot doi tugng.

Vi du dudi ddy minh hoa cach s dung phuong thirc GetEntity. Pbi tuong dugc lya chon s&
dugc tam thoi chuyén sang mau do dé nguoi dung dé nhan thay trudce khi chuyén sang lya chon
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dbi twong khéac (trude khi thyc hién vi du can tao sdn mot s6 dbi tugng hinh hoc trong ban vé
hién hanh cia AutoCAD). Vi du nay con thuc hién bay 101 phat sinh khi lya chon doi tuong.

Sub VD GetEntity ()

Dim returnObj As AcadObject
Dim basePnt As Variant

On Error Resume Next

' Trong vi du ndy, AutoCAD chd ngudi dung lua chon d6i tuong
ThisDrawing.Utility.GetEntity returnObj, basePnt, "Chon dbéi tuong:"

If Err <> 0 Then
Err.Clear
MsgBox "Ban khéng chon dbi tuong. Tam biét."
Exit Sub

Else
returnObj.Color = acRed
returnObj.Update
MsgBox "Kiéu dbi tuong la: " & returnObj.EntityName
MsgBox "tai vi tri " & basePnt(0) & "," & basePnt (1)
returnObj.Color = acBylayer
returnObj.Update

End If

End Sub

5.1.6. Thiét 1ap bién hé thong

AutoCAD sir dung cac bién hé théng dung dé diéu khién cic hoat dong cta chinh no, ching
han nhu ché d6 bit diém, ché do ludi, diéu kién cach thuc hién cua cac 1énh,... Phin nay sé
gidi thiéu cach thuc doc va thiét 1ap cac bién hé thong cho AutoCAD théng qua cac phuong
thirc GetVariable va SetVariable ciing nhu mot s6 bién hé thong thuong dung trong AutoCAD.

Db6i voi mdi phién ban ciia AutoCAD, cic bién hé thong c6 thé khac nhau, vi vdy can phai
nghién ctru trong tai liu di kem véi phién ban AutoCAD dang sir dung dé c6 dugc cac thong
tin cu the v€ cac bien h¢ thong.

Mot diém can luu y khi thao tic v6i cac bién hé thong ctia AutoCAD 1a pham vi tic dung cua
bien h¢ thong. Co thé chia thanh hai loai sau:

+ Loai bién c6 tic dung voi toan bé img dung AutoCAD: véi loai bién nay, khi ngudi thay
doi gia tri cua bién, tat ca cac ban v€ dang dugc mé s€ chiu tdc dong do su thay doi cua
bién nay. Céc bién ki€u nay dugc luu trong ban than chuong trinh AutoCAD.

+ Loaqi bién c6 tic dung véi mét ban vé AutoCAD: véi loai bién nay, khi ngudi dung thay
doi gia tri ctia bién, chi c6 ban vé hién hanh (ban v€ noi thuc hién thao tac thay doi gia tri
cua bién) 1a chiu tac dong do sy thay doi cia bién. Cac bien h¢ thong kicu nay dugc luu
ngay bén trong tép ban ve.

Phuwong thitc GetVariable

Phuong thirc nay dung dé 1y vé gia tri hién hanh ctia mot bién hé thdng trong AutoCAD. Cu
phép cua phuong thirc nay nhu sau:

RetVal = object.GetVariable (Name)

J
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Name Tham s6 kiéu String xac dinh tén bién hé thng can Iy gia tri (khong phan biét chiv
hoa/chr thwdng). Neu tén bien hé thong nhap vao khong dung sé phat sinh 16i khi
thwe thi chwong trinh.

object Déi twong kiéu Document, noi thwe hién phwong thirc GetVariable.

RetVal La bién kidu Variant chira gia tri trd vé& ca bién hé théng.

Vi du sau minh hoa cac sir dung phwong thirc nay bang cach thuc hién lay gia tri cua bién hé
thong MIRRTEXT:

Sub VD GetVariable ()
' Vi du sau hién thi gid tri hién tai cua
' bién hé théng MIRRTEXT.

Dim strTenBien As String
Dim KetQua As Variant

strTenBien = "MIRRTEXT"
KetQua = ThisDrawing.GetVariable (strTenBien)
MsgBox (strTenBien & " = " & KetQua)

End Sub

Phuong thitc SetVariable

Phuong thirc nay dung dé thiét 1ap gia tri cho bién hé thong trong AutoCAD. Cu phap cua
phuong thuc nay nhu sau:

object.SetVariable Name, Value

Name Tham s6 kiéu String xac dinh tén bién hé théng can lay gia tri (khéng phan biét chir
hoa/chlr thwdng). Neéu tén bién hé thong nhép vao khdong dung sé phat sinh 16i khi
thwe thi chwong trinh.

Value Tham s6 kiéu Variant, xac dinh gia tri can gan cho bién hé thng c6 tén trong tham
s0 Name & trén.

object Déi twong kidu Document, noi thue hién phwong thivc SetVariable.

Bién hé théng trong AutoCAD rat da dang véi nhiéu kiéu dir liéu khac nhau: s6 thuc, sd
nguyén, chudi,... Chinh vi vay, khi gan gia tri cho bién hé thong, can phai cha ¥ sao cho kleu
du liéu cua bién hé thong can gan va kiéu gia tri ctia tham sd Value phai tuong thich nhau, néu
khong sé& lam phat sinh 16i khi thuc thi chuong trinh.

Vi du sau minh hoa cach thirc gan gia tri cho bién hé théng sir dung phuong thirc SetVariable:

Sub Example SetVariable ()
' Vi du sau gan giéd tri cho nhiéu bién hé thdéng khac nhau,
' mbi bién cé mdét kiéu dit 1iéu khac nhau.
Dim TenBien As String
Dim GiaTri As Variant

' Gan gid tri bién MIRRTEXT (kiéu sé nguyén) biang 1.
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' ChGl v riang cidn phdi gan gid tri thich hop véi
' kiéu dit liéu cia bién hé thdéng.

Dim intData As Integer

TenBien = "MIRRTEXT"
intData = 0
GiaTri = intData ' Kidu Integer

ThisDrawing.SetVariable TenBien, GiaTri

' Kiém tra gid tri da gan su dung phuong thic GetVariable
GiaTri = ThisDrawing.GetVariable (TenBien)
MsgBox (TenBien & " = " & GiaTri)

' Gan gi& tri bién LTSCALE (kiéu sb thuc) bdng 1.5
Dim dataDouble As Double

TenBien = "LTSCALE"
dataDouble = 1.5
GiaTri = dataDouble ' Kiéu Double

ThisDrawing.SetVariable TenBien, GiaTri

' Kiém tra gid tri di gan st dung phuong thtc GetVariable
GiaTri = ThisDrawing.GetVariable (TenBien)

MsgBox (TenBien & " = " & GiaTri)

' Gan gi& tri bién INSBASE (kiéu mang chtta toa d6) bing (1.0,1.0,0)
Dim arrayData3D(0 To 2) As Double

TenBien = "INSBASE"

arrayData3D(0) = 1#: arrayData3D(l) = 1#: arrayData3D(2) = 0

GiaTri = arrayData3D ' Kiéu madng chta toa db
diém

ThisDrawing.SetVariable TenBien, GiaTri
' Kiém tra gid tri di gan st dung phuong thtc GetVariable
GiaTri = ThisDrawing.GetVariable (TenBien)
MsgBox (TenBien & " ="
& GiaTri(0) & ", " & GiaTri(l) & ", " & GiaTri(2))
End Sub

Céc bién hé thong thuong dung

Pé hién thi dugc déy du tat ca cac bién hé théng cling nhu gia tri hién thoi cua chung, co thé
thuc hién theo cac budc sau:

1. Tai dong Iénh cia AutoCAD, nhap 1€nh setvar.

2. Taidong nhéc “Enter Variable Name”, nhap dau ?

3. Tai dong nhic “Enter Variable(s) to List’, nhin ENTER

Bang dudi day gidi thiéu cac bién hé thdng thuong dung trong AutoCAD:

Bién hé thong

ANGBASE Thiét 1ap géc co s&, 1a goc hop véi phwong X. Méc dinh gia tri nay bang 0.

AUPREC Thiét 1ap sé chi¥ s6 sau dau phay ciia don vi do géc.

DIMTIH Xac dinh vi tri chir ghi kich thwdc. Néu bang 0: song song voi dwong ghi kich
thwae; bang 1: nam ngang. Mac dinh gia tri nay bang 1.

FILLETRAD Xac dinh ban kinh vubt cong méc dinh khi dung véi l1énh Fillet

INSBASE Toa do diém chén méc dinh.

CELTSCALE Thiét 1ap ty 1é kiéu dworng cho cac ddi twong maéi tao

I
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LTSCALE Thiét lap ty |é kiéu dwdng cho tat ca cac dbi twong

MIRRTEXT Xac dinh cach thirc khi ldy d6i xirng dbi v&i van ban. Bang 0: gite nguyén
chiéu van ban; bang 1: dbi chiéu van ban.

TILEMODE Xac dinh khong gian hién hanh la khéng gian mé hinh hay khéng gian in.
Bang 0: khdng gian in; bang 1: khéng gian mé hinh.

ZOOMFACTOR Xac dinh ty 1& phan trdm thu/phdng ban vé khi lan phim chuét gitra.

TEXTFILL Biéu khién cach hién thi van ban TrueType. Bang 0: chi vé dwong bién van
ban; bang 1: vé ca dwong bién va té day van ban.

5.2. Tao mé&i déi twong hinh hoc

M hinh ddi tuong trong AutoCAD thuc chét 14 sy mé ta lai hdu nhu tat cac cac ddi tuong ma
ngudi dung c6 thé tao ra trong AutoCAD theo cach vé& thong thuong, cho nén dé 1ap trinh tao ra
cac d6i trong hinh hoc bang VBA thi ngudi dung can phai thong thudc cach tao ra dbi tuong
d6 bang 1énh thong thudng truc tiép trong AutoCAD.

Trong AutoCAD, dé hd tro ngudi dung thao tac nhanh, mot dbi tuong hinh hoc ¢6 thé dugc tao
ra theo nhiéu phuong thirc khac nhau, chang han nhu khi tao duong tron trong AutoCAD,
nguoi dung c6 thé tao theo 4 cach khac nhau:

4 Xac dinh tam va ban kinh,

4 Xac dinh 2 diém tao nén dudng kinh dudng tron,
+ Xac dinh ba diém ngoai tiép duong tron,

4+ Xac dinh hai duong tang va ban kinh.

Hodc dé tao mot cung tron, trong AutoCAD, nguoi dung c6 téi 11 phuong thirc dé Iwa chon

nhu hinh bén 3 Points

Tuy nhién, véi VBA trong AutoCAD, mdi dbi twong chi ¢ thé duoc Start, Center, End
tao bang mdt phuong thirc voi mot loai thong s6 nhat dinh, vi du nhu Start, Center, Angle
doi voi duong tron, nguoi 1ap trinh chi co thé tao ra vdi cac thong so Start, Center, Length

1a vi tri tdm va ban kinh ctia duong tron.
Start, End, Angle

Hau hét cac d6i tugng hinh hoc trong AutoCAD, tuy khac nhau vé hih Start, End, Direction

dang, nhung cach tao ra ching bang VBA lai tuong ty nhau, cho nén Start, End, Radius

trong Rhén nay chi gidi thiéu cécP thirc tao ra mgt s6 doi tugng hinh Center, Start, End

hoc chinh trong AutoCAD, bao gom: Center, Start, Angle
+ Péi tugng Point; Center, Start, Length

Conkinue

+ Pbi tuong dang duong cong: Arc, Circle;

+ bbi tuong van ban: Text;
4 Cac dbi tuong dang duong co chiéu dai hitu han nhu Line, Polyline...
5.2.1. Xac dinh noi chira doi twong
AutoCAD nhoém cac d6i twong hinh hoc trong tap doi tuong ModelSpace, PaperSpace va trong

d6i tuong Block. Tuy nhién, thudng duogc sir dung nhat 1 hai tap d6i tuong ModelSpace va
PaperSpace:

+ ModelSpace (khong gian mé hinh) 1a mot phan ctia ban v&, 1a noi dé ngudi ding tao cac
dbi tuong hinh hoc dé tao nén mé hinh hodc ban v& ma ngudi dung du dinh thiét ké. Hau
hét tit ca cac thao tic xay dung ban v& déu dugc thyc hién trén khong gian mo hinh.
Trong AutoCAD, chi c6 m¢t khong gian md hinh, twong ung véi khong gian md hinh nay
chinh 14 thé Model ndm & goc duéi man hinh ban vé trong AutoCAD.
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+ PaperSpace (khong gian in) cling cho phép chira cac d6i twong hinh hoc nhu trong khong
gian m6 hinh, tuy nhién myc dich chinh cua khong gian in la dé phuc vu cho qua trinh
sap xép ban v& va in an. Khong gian in thuong chira cac khung nhin theo mét ty 18 dinh
trude thé mot phan cua ban vé trong khong gian m6 hinh, hodc cac bang bleu ghi chu,..
Trong AutoCAD, ngudi dung c6 thé tao nhiéu khong gian in khac nhau, mdi khong glan
in trong g voi mot thé Layout ndm ¢ goc dudi man hinh ban vé trong AutoCAD. Dé
truy cap dén cac khong gian in c6 trong ban v&, ¢ thé st dung tap d6i tuong Layouts co
trong ddi twong kiéu Document.

Tai mot thoi diém, trong AutoCAD chi c6 mot khong gian 1 hién hanh, c6 thé 1a khong gian
mo6 hinh hoac khong gian in. Pé xac dinh xem khong gian nao 1a khoéng gian hién hanh, nguoi
1ap trinh c6 thé sir dung thudc tinh ActiveSpace c6 trong d6i tuong kiéu Document. Thudc tinh
nay chi nhan gia trj 1a 2 hang sb sau:

Gia tri twong t'ng

acModelSpace 1

acPaperSpace 0

Vi du sau s& hién thi thong bao twong tng véi khong gian hién hanh ctia AutoCAD:

Sub VD ActiveSpace ()
If ThisDrawing.ActiveSpace = acModelSpace Then
MsgBox "Khéng gian hién hanh la khéng gian mé hinh."
Else
MsgBox "Khéng gian hién hanh la khdéng gian in."
End If
End Sub

Ngoai ra ngudi ding con c¢é thé chuyén doi giita khong gian in va khong gian mé hinh bang
cach gan gia tri cho thudc tinh ActiveSpace. Poan ma sau s€ thuc hi¢n thao tac nay:

Sub VD ChuyenKhongGian ()
With ThisDrawing
If .ActiveSpace = acModelSpace Then

.ActiveSpace = acPaperSpace
Else
.ActiveSpace = acModelSpace
End If
End With

End Sub

Hoac don gian hon, chi can st dung mét dong I¢nh sau:

Sub VD ChuyenKhongGian ()
ThisDrawing.ActiveSpace = (ThisDrawing.ActiveSpace + 1) Mod 2
End Sub

GOT Y C6 thé chuyén ddi gilta cac khdng gian béng cach gan gid tri cho bién hé thng
TILEMODE. Néu TILEMODE=1, khong gian mo hinh sé la khong gian hién hanh. Néu bdng
0, khdng gian in sé€ la khéng gian hién hanh.

—

5.2.2. Khai bao va tao ddi twong hinh hoc

Tat cac cac dbi tuong trong AutoCAD (ké ca dbi tuong hinh hoc va phi hinh hoc) déu c6 thé
duogc khai bao trong VBA theo dang thuc Acad<Ténbo6iTugng>. Chang han nhu doi tugng

J
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duong thang — Line thi d6i tugng tuong Ung trong VBA s& ¢6 kiéu 12 AcadLine. Vi du sau
minh hoa cach khai bdo mot doi twong dudong tron trong VBA:

Dim CircleObj as AcadCircle

Ngudi ding c6 thé tao méi d6i twong hinh hoc trong khong gian mé hinh hoic trong khong
gian in. Pé tao doi twong moi, st dung phuong thuc Addxxx c6 trong tdp doi tugng
ModelSpace va PaperSpace, trong d6 xxx la tén cua loai doi tugng hinh hoc can tao. Ci phap
nhu sau:

Set Bién ddi_tuong = Object.AddXXX (Danh sach tham sd)

Trong d6, object 1a tap ddi twong ModelSpace hodc PaperSpace.

Mbi phuong thirc AddxxXx sé tra vé mot ddi tuong tham chiéu dén dbi tuong vira méi dugce tao,
vi vay bat budc phai st dung cau 1énh set trong khi tao doi tuong va bién dbi tuong phai
c6 kiéu phu hgp voi doi tuong tra vé cua phuong thirc Addxxx.

Lay vi du khi muon tao méi mot duong tron trong khong gian md hinh, c6 thé sir dung mau
sau:

Dim CircleObj as AcadCircle
Set Circle = ThisDrawing.ModelSpace.AddCircle (CenterPoint, Radius)

Sau khi tao méi (hodc hiéu chinh) dbi twong, thi két qua hién thi trén ban v& s& khong dugc cap
nhat ngay cho dén khi goi phuong thiic Update ctia ban than dbi tugng d6, hoic phuong thirc
Update cua déitUOng Application hodc phuong thiic Regen cua déituong Document.
Trong mot sb truong hop, AutoCAD ciing ¢6 tw dong cap nhat ngay khi két thiic Macro. Tuy
nhién, dé chic chan, sau khi tao méi (hodc hiéu chinh) ddi twong, nén chi dong cap nhat lai
nhing thay doi nay.

5.2.3. Tao doi twong Point

Pbi twong Point d6i khi ciing rat hitu dung, chang han nhu dé tao mot nat hodc 1a mot diém
tham chi€u dé tir d6 ta tién hanh bat di€ém hodc thuc hién Iénh Offset. Ngoai ra, khi thiét lap
ki€u va kich thudc cho doi tugng Point, nguoi dung cé thé st dung nd dé trinh bay ban v€ mot
cach hiéu qua.
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Point Style

Foint Size:
f# Set Size Belative to Screen

" Set Size in Abzolute Lnits

k. Canicel

Tao ddi twong Point

Str dung phuong thirc AddPoint dé thém mot diém tai vi tri mong mudn. Ca phap nhu sau:

Set RetVal = object.AddPoint (Point)

Tham sd

Point La tham sb dau vao kiéu Variant hoac mang 3 phan tir kiéu Double, chira toa do
cua vi tri tao d6i twong Point.

RetVal Déi twong kiéu Point, chira tham chiéu dén déi twong vira méi dwoc tao.

Thay d6i ki€u hién thi cua ddi twong Point

Sau khi tao dbi twong Point, ngudi 1ap trinh c6 thé thay doi kiéu hién thi cia diém bang cach
thiét 1ap gia tri cho céc bién h¢ thong PDMODE va PDSIZE.

Poan mi sau sé tao mot ddi twong Point trong khong gian mé hinh & toa d6 (5, 5, 0) va sau d6
thay doi ki€u hién thi cua doi tugng Point bang cach cép nhat lai gia tri bién hé thong PDMODE
va PDSIZE.

Sub VD TaoDTPoint ()
Dim pointObj As AcadPoint
Dim ToaDo (0 To 2) As Double

' Xac dinh vi tri vé diém
ToaDo (0) = 5#: ToaDo (1) = 5#: ToaDo (2) = 0#

" Tao diém méi
Set pointObj = ThisDrawing.ModelSpace.AddPoint (ToaDo)
ThisDrawing.SetVariable "PDMODE", 34
ThisDrawing.SetVariable "PDSIZE", 1
ZoomAll

End Sub

5.2.4. Tao d6i twong dang dwdng thing

J
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Buong thang la doi tugng hinh hoc co ban hay dugc dung nhit trong AutoCAD. Nhin chung, ta
c6 thé vé cac duong thang bang cach nhap vao tham s6 1a toa dg cia cac diém cua duong thing.

Dé tao mot dudng thang, ¢ thé st dung mot trong nhirng phuong thire sau:

Phuong thurc

AddLine Tao dwong thang di qua hai diém.
AddLightweightPolyline | Tao dwéng da tuyén 2D.
AddMLine Tao dwong da tuyén nét doi.
Add3DPoly Tao dwdng da tuyén 3D.

Tao d6i twong Line

Phuong thirc thitc AddLine sé& tao dbi twong Line, 1a mot doan thang di qua hai diém:

Set RetVal = object.AddLine (StartPoint, EndPoint)

StartPoint, EndPoint | La tham s6 dau vao kiéu variant hodc mang 3 phan t& kidu Double, chira
toa d6 diém dau va diém két thic clia doan thang.

RetVal Déi twong kiéu Line, tham chiéu dén doan thang vira méi duoc tao.

Vi du sau tao mot doan théng trong khong gian mo hinh véi toa do diém dau va diém cubi 1a
(1,1,0)va(5,5,0):

Sub Example AddLine ()
Dim 1lineObj As AcadLine
Dim diemDau (0 To 2) As Double
Dim diemCuoi (0 To 2) As Double

' Pinh diém dadu va diém cubdi cua doan thing
diemDau(0) = 1#: diemDau(l) = 1#: diemDau(2) = 0O#
diemCuoi (0) = 5#: diemCuoi (1) = 5#: diemCuoi (2) = O#

' Tao doan thdng trong khédng gian mé hinh
Set 1lineObj = ThisDrawing.ModelSpace.AddLine (diemDau, diemCuoi)
ZoomAll

End Sub

Con trong vi du sau, doan théng s& dugc tao ra tir hai diém bat ky do nguoi dung chon trén man
hinh. Poan thang nay s€ dugc tao ra trén khong gian mé hinh hoic khéng gian in, tuy thudgc vao
khong gian nao 1a hién hanh.

Public Sub TestAddLine ()
Dim diemDau As Variant
Dim diemCuoi As Variant
Dim objEnt As AcadLine
On Error Resume Next
' Liy toa d6 diém ddu va diém cubdi do ngudi dung nhép
diemDau = ThisDrawing.Utility.GetPoint
(, vbCr & "Chon diem dau: ")
diemCuoi = ThisDrawing.Utility.GetPoint
(diemDau, vbCr & "Chon diem cuoi: ")
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' vée dbéi tuong
If ThisDrawing.ActiveSpace = acModelSpace Then

Set objEnt = ThisDrawing.ModelSpace.AddLine (diemDau, diemCuoi)
Else
Set objEnt
End If
' Cap nhat dbéi tuong d&& hién thi trén man hinh ban veé
objEnt.Update
End Sub

ThisDrawing.PaperSpace.AddLine (diemDau, diemCuoi)

Tao ddi twong LWPolyline, Polyline

LWPolyline la d6i tuong dung dé biéu dién duong da tuyén “phang” va do d6 chi dung dé thé
hién cac d6i tugng trong khong gian 2D. Diéu nay gitp cho dir liéu cua ddi tuong Lwpolyline
gon nhe hon va céac thao tac dd hoa s& thuc hién nhanh hon. D6 cling chinh 1a 1y do tai sao dédi
tuong nay la co tén la “LightWeight - Nhe”.

Dé tao d6i tugng LWPolyline, su dung phuong thiic AddLightweightPolyline. Cl phap
phuong thirc nay nhu sau:

Set RetVal = object.AddLightweightPolyline (VerticesList)

VerticesList | Tham sbé dau vao kiéu Variant hodc mang kiéu Double, chira toa d® cac dinh cla

da tuyén.

RetVal Déi twong kidu LWPolyline, tham chiéu dén da tuyén 2D vira méi dwoc tao.

Khim}dungphuongthﬁcAddLightweightPolyline,ﬂwnnséVerticesListSéch&atoadé
cac dinh cua da tuyén 2D. Toa d6 ciia mdi dinh dugc biéu dién bang hai thanh phén X va 'y, nén
cac thanh phan cua mang dugc bd tri theo dang (p1x,ply, p2x, P2y, ). V1 vay s phan tir ciia
tham s§ VerticesList ludn 14 bdi s6 ciia 2 va dwong nhién, tbi thiéu can phai co 4 phan tir
(hai diém) dé c6 thé tao dugc dbi tuong LwPolyline.

\ CHU Y Mbi dinh clia LWPolyline chi cd hai toa do x va y, khdng cd thong s6 vé cao dd.
® Thay vao do6, ngudi 1ap trinh c6 thé gan cao dd chung cho toan bd dudng da tuyén phang
w=——===2 nay bang cach thay gia tri cao do thich hgp cho thudc tinh Elevation.

Doan mi sau s& tao mot dudng da tuyén phang gdom c6 5 dinh trong khong gian mé hinh:
Sub Example AddLightWeightPolyline ()
Dim plineObj As AcadLWPolyline
Dim points (0 To 9) As Double

' X4c dinh céc dinh cua da tuyén phang

points (0) = 1: points(l) = 1 Toa dbé dinh 1
points(2) = 1: points(3) = 2 ' Toa dd dinh 2
points (4) = 2: points(5) = 3 ' Toa d6 dinh 3
points (6) = 3: points(7) = 2 ' Toa db dinh 4
points (8) = 4: points(9) = 4 ' Toa dé dinh 5

' Tao dbi tuong LWPolyline trong khéng gian mé hinh
Set plineObj = ThisDrawing.ModelSpace.AddLightWeightPolyline (points)
ZoomAll
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End Sub
Ngodi ra, v6i VBA trong AutoCAD, nguoi ding ciing ¢6 thé tao duong da tuyén phang véi

phuong thitc AddpPolyline. Cu phap cia phuong thiic nay tuong tu nhu cua phuong thic
AddLightweightPolyline:

Set RetVal = object.AddPolyline (VerticesList)

Tuy nhién, ddi tuong tra vé Retval la ddi tuong kiéu Polyline. Tham sd VerticesList
cling chtra toa do cac dinh cua da tuyén, nhung moi dinh s€ cé 3 thanh phan, hai thanh phan
dau 1a toa d9 (x, y) thanh phan thir 3 s€ khong dugc su dung.

Khi muén tao duong da tuyén phang, nén sir dung phuong thitc AddLightweightPolyline,
vi doi tugng LwPolyline da toi uu hod cho qua trinh hién thi va luu trit trong ban ve.

Tao déi twong 3DPolyline

Phuong thirc Add3DPoly s€ tao mdt duong da tuyén 3D dua trén toa do cac dinh duoc truyén
vao. Ca phap cta phuong thuc nay nhu sau:

Set RetVal = object.Add3DPoly (VerticesList)

Tham sd Giai thich

VerticesList | Tham §6 dau vao kiéu Variant hodc mang kiéu Double, chira toa d6 cac dinh cla
da tuyén.

RetVal Déi twong kiéu 3DPolyline, tham chiéu dén da tuyén 3D vira méi duoc tao.

Khi str dung phuong thitc Add3DPoly, tham $6 VerticesList s& chira toa do cac dinh cua da
tuyén. Toa d6 cua mdi dinh dugc biéu dién bang ba thanh phan x, y va z nén cac thanh phan
ctia mang duoc bb tri theo dang (p1x,ply, plz,p2x,p2y,p2z..). Vi vdy sb phan tir cia tham
sO VerticesList ludn la bdi sb ctia 3 va dwong nhién, t6i thiéu can phai c6 6 phan tir (hai
diém) dé c6 thé tao dugc d6i tuong 3DPolyline.

Doan mi sau s& tao mot dudng da tuyén c6 5 dinh trong khong gian m hinh:
Sub VD AddPolyline ()

Dim plineObj As Acad3DPolyline
Dim points (0 To 14) As Double

' X4c dinh cich dinh cua da tuyén 3D

points(0) = 1: points(l) = 1: points(2) = 0 ' Toa &6 diém 1
points(3) = 1: points(4) = 2: points(5) = 10 ' Toa d6 diém 2
points (6) = 2: points(7) = 3: points(8) = 30 ' Toa d6 diém 3
points (9) = 3: points(10) = 2: points(11l) = 0 ' Toa d6 diém 4
points (12) = 4: points(13) = 4: points(1l4) = 8 ' Toa dd diém 5

' Tao dudng da tuyén 3D trong khédng gian mé hinh
Set plineObj = ThisDrawing.ModelSpace.Add3DPoly (points)
ZoomAll

End Sub

5.2.5. Tao d6i twong dang duwdng cong
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VBA trong AutoCAD cho phép tao nhiéu loai d6i tuong dang dudng cong khac nhau, trong do
c6 hai loai doi tugng rat pho bién la Circle — duong tron va Arc — cung tron. Tat ca cac phuong
thirc nay déu tao doi tugng trong mat phang XY.

Tao dd6i twong Circle

Dé tao d6i tuong Circle, sir dung phuong thitc AddCircle. Phuong thiic ndy sé tao mot duong
tron dya trén thong s tdm va ban kinh ctia dudng tron:

Set RetVal = object.AddCircle (Center, Radius)

Center Tham s d4u vao kiéu Variant hodc mang 3 phan t& kidu Double, chiva toa do tam
cua duong tron.

Radius Tham sb dau vao kiéu Double, 1a ban kinh ctia dwédng tron sé dwoc tao.

RetVal Déi twong kiéu Circle, tham chiéu dén dwdng tron vira méi dwoc tao.

Poan ma sau tao mot dudng tron ban kinh bang 5 va toa d6 tam 1a (1,2, 0) trong khong gian
mo hinh:

Sub Example AddCircle ()
Dim circleObj As AcadCircle
Dim centerPoint (0 To 2) As Double
Dim radius As Double
' X4dc dinh té&m va ban kinh cua duong tron
centerPoint (0) = 1#: centerPoint(l) = 2#: centerPoint(2) = 0O#
radius = 5#

' Tao dbi tugng Circle trong khéng gian mdé hinh
Set circleObj = ThisDrawing.ModelSpace.AddCircle (centerPoint, radius)
ZoomAll

End Sub

Hoac tdm va ban kinh ctia duong tron c6 thé dugc nhap vao:

Sub VD AddCircle ()
Dim varCenter As Variant
Dim dblRadius As Double
Dim objEnt As AcadCircle

On Error Resume Next
' Lay cac théng sbé do ngudi dung nhip vao
With ThisDrawing.Utility

varCenter = .GetPoint(, vbCr & "Chon tam dudng tron: ")
dblRadius = .GetDistance (varCenter, vbCr & "Nhédp baén kinh: ")
End With

' Tao dbi tuong Circle trong khéng gian mé hinh
Set objEnt = ThisDrawing.ModelSpace.AddCircle (varCenter, dblRadius)
objEnt.Update

End Sub

Tao ddi twong Arc

Q
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Dé tao ddi twong Arc, sir dung phuong thirc AddArc. Phuong thiic nay s& tao ra mot cung tron
dua trén 4 thong so6 khac nhau dé x4c dinh vi tri va kich thude cua cung tron:

Set RetVal = object.AddArc(Center, Radius, StartAngle, EndAngle)

Center Tham sb d3u vao kiéu Variant hodc mang 3 phan t& kiéu Double, chra toa dd tam
clia cung tron.

Radius Tham sb dau vao kiéu Double, la ban kinh cia dwdng tron sé dwoc tao.

StartAngle, | Tham s dau vao kiéu Double, xac dinh géc bt diu va géc két thuc cla cung tron
EndAngle (tinh bang Radian). Phuong thirc AddArc sé vé cung tron theo chiéu ngwoc chiéu
kim ddng hé tir goc StartAngle dén géc EndAngle.

RetVal Déi twong kiéu Arc, tham chiéu dén cung tron vira méi dwoc tao.

#

*
L
»*

,~“ata"t;;-njl‘=
g’.‘_----:‘-".ﬁ.o.-----.}
*e, Truc chuan
endAngle= *s,
315 dd 5

Hinh II-83: Minh hoa tham s6 StartAngle, EndAngle cua phucng thirc AddArc.

# ® N\ CHUY Hau hét cac tham s8 c6 lién quan dén géc trong VBA déu cé don vi la Radian.

Doan mé sau tao mot cung tron ¢6 tam (0,0,0) va ban kinh 1a 5 tir goc 45 dén 315 do. Do gié tri
tham sb goc tinh bang radian nén can phai chuyén dbi tir d6 sang radian:

Sub Example AddArc()
Dim arcObj As AcadArc
Dim centerPoint (0 To 2) As Double
Dim radius As Double
Dim startAngleInDegree As Double
Dim endAngleInDegree As Double

' X4c dinh céac thudéc tinh cua cung tron

centerPoint (0) = 0: centerPoint(l) = 0: centerPoint(2) = 0
radius = 5 ‘Ban kinh

startAngleInDegree = 45 ‘\Géc bat dau
endAngleInDegree = 315 ‘Goéc két thuc

' Chuyén cédc gbéc tu d6 sang Radian

Dim startAngleInRadian As Double

Dim endAngleInRadian As Double

startAngleInRadian = startAngleInDegree * 3.141592 / 180
endAngleInRadian = endAngleInDegree * 3.141592 / 180
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' Tao dbi tuong Arc trong khéng gian md hinh
Set arcObj = ThisDrawing.ModelSpace.AddArc
(centerPoint, radius, startAnglelInRadian,
endAngleInRadian)
ZoomAll
End Sub

5.2.6. Tao doi twong viin bin

Vin ban 1a ddi twong dung dé truyén dat nhitng thong tin quan trong trong ban vé. Ngoai ra,
van ban con dung dé dat ti€u dé cho khoi, tao nhan cho tirng thanh phan cua ban vé, thé hién
quy dinh chung hoac dé lam ghi chu trong ban vé.

AutoCAD cung cép nhiéu cach khac nhau dé tao vin ban, v6i nhitng doan van ban ngin va don
gian, co thé st dung van ban don (Text), véi nhitng doan van ban dai hon, c6 chira dinh dang
riéng bén trong thi ¢ thé sir dung van ban nhiéu dong (MText). Mic du tat ca cac doan van ban
moéi duogc tao déu sir dung kiéu chir hién hanh, véi nhitng thiét 1ap mic dinh vé phong chit va
dinh dang nhung ciing c6 nhiéu cach khac nhau dé tuy bién phan hién thi cta doan ban ban.
Trong pham vi ciia tai liéu nay, chi gidi thidu vé cach thirc tao dbi tuong van ban.

Tao van ban don (Text)

Vin ban don 1a mot ddi twong kiéu vin ban (Text) ma ndi dung ciia nd chi bao gdm mot dong
van ban. Trong AutoCAD, dé tao ddi tugng vin ban don trén ban v&, ngudi dung co thé sir
dung Iénh Text hodc DText. Tt VBA, dé tao ddi tuong van ban don, st dung phuong thirc
AddText cua tap d6i tuong ModelSpace, ct phap ctia phuong thirc nay nhu sau:

Set RetVal = object.AddText (TextString, InsertionPoint, Height)

TextString Kiéu String, la chudi sé dwoc hién thi trén ban vé.

InsertionPoint | Kiéu Variant (thwc chat 1& mang 3 phan ti kiéu Double) chira toa dd diém bat dau
chén van ban.

Height Kiéu Double, xac dinh chiéu cao clia doan van ban dwoc hién thi. Gia trj cia tham
sb nay phai la s6 dwong. Néu nhap vao gia tri <0, chwong trinh sé bao 16i.

RetVal Déi twong kiéu Text, tham chiéu dén déi twong van ban don vira méi dwoc tao.

Vi du sau s€ tao van ban mot dong “Hello, World.” trong khong gian mo hinh tai vi tri (2,2,0).

Sub VD AddText ()
Dim textObj As AcadText
Dim textString As String
Dim insertionPoint (0 To 2) As Double
Dim height As Double

' Tao dbi tuong Text

textString = "Hello, World."
insertionPoint (0) = 2
insertionPoint (1) = 2

insertionPoint (2) 0
height = 0.5
Set textObj = ThisDrawing.ModelSpace.
AddText (textString, insertionPoint, height)

textObj.Update
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End Sub

Tao van ban nhiéu dong (MText)

Ddi voi cac doan van ban dai va phurc tap, nén str dung dbi tuong van ban nhiéu dong — MText.
Vin ban nhiéu dong duoc bd tri ndm tron trong mot bé rong nhét dinh nhung lai c6 thé mo rong
v han theo chiéu dung. Ngoai ra, dbi twong MText con c6 thé dugc dinh dang chi tiét dén timg
tr hoac tung ky tu.

Mic di ¢6 nhidu dong nhung chung thuge vé mot dbi twong duy nhit. Déi tugng nay co thé di
chuyén, xoay, x0a, sao chép, 1y dbi xtimg, co gian hoic thay doi ty 1.

Dé tao dbi twong MText, st dung phuong thic AddMText. Ca phap cua phuong thirc nay nhu
sau:

Set RetVal = object.AddMText (InsertionPoint, Width, Text)

InsertionPoint | Kiéu Variant (thwc chat I& mang 3 phan t& kiéu Double) chira toa d diém bat dau
chén van ban.

Width Kiéu Double, xac dinh chiéu rong cltia doan van ban dwoc hién thi. Gia trj cta tham
sb nay phai la s dwong. Néu nhap vao gia tri <0, chwong trinh sé béo I6i.

TextString Kiéu String, la chudi sé& dwoc hién thj trén ban vé.

RetVal DPéi twong kiéu MText, tham chiéu dén déi twong van ban nhiéu dong vira méi dwoc
tao.

Thay vi str dung tham s6 Height nhu phuong thirc AddText, phuong thirc AddMText sir dung
tham s6 Width vi dbi twugng MText c6 thé duge hién thi trén nhiéu dong.

Poan ma sau s€ minh hoa cach thuc st dung phuong thire AddMText:

Sub VD AddMtext ()
Dim MTextObj As AcadMText
Dim corner (0 To 2) As Double
Dim width As Double
Dim text As String

corner (0) = 0: corner(l) = 10: corner(2) = 0
width = 5
text = "Day la chuoi van ban cua doi tuong MText"

' Tao dbéi tuong MText
Set MTextObj = ThisDrawing.ModelSpace.AddMText (corner, width, text)
ZoomAll

End Sub

5.3. Lam viéc véi dbi twong SelectionSet

Pbi tuong SelectionSet thuc chét 1a mot tap dbi tuong dung dé chira cac doi tugng dugc chon
trong ban vé& (d6i twong hinh hoc), tuy nhién, dé tranh nham 1an, ta goi n6 1a mot ddi twong.
Mbi dbi tuong SelectionSet déu c6 nhiéu phuong thirc khac nhau ding dé thém cac dbi tuong
hinh hoc vao trong n6. Thong thuong, khi can hiéu chinh chi v&i mot ddi tuong hinh hoc duy
nhét, ta chi can sir dung phuong thirc GetEntity ciia dbi tugng Document. Utility (xem chi tiét
cach st dung phuong thirc nay trong muc Error! Reference source not found. trang Error!
Bookmark not defined.) dé lya chon ddi tuong hinh hoc can hiéu chinh trén man hinh cta
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AutoCAD, nhung dé hiéu’ chinh mot lac nhiéu d6i twong thi viéc st dung ddi tuong
SelectionSet 1a thich hop nhat.

M&i ban v& AutoCAD déu c6 mot tap ddi tuong tén 1a SelectionSets chira tat ca cac ddi tuong
SelectionSet trong ban v&. Ngudi ding c6 thé tao ra nhidu dbi tugng SelectionSet khac nhau
bang cach st dung phuong thitc Add c6 trong tip dbi twong SelectionSets. Mot dic diém quan
trong cua dbi tuong SelectionSet chinh 1a tinh chat tam thoi cua no, sau khi ddi tuong
SelectionSet duoc tao ra va ngudi dung dong ban vé lai (co luu nhitng thay d6i) thi khi mé lai
ban v&, tat ca cac dbi tugng SelectionSet déu d3 bi xoa di va chi con lai tap dbi tuong
SelectionSetsrgng.

] Ct!l'.l Y Tép d6i_ tugng NSeI_ectignSe_ts ’ChL'J’a )ca’c Ndc”)'i ‘tu’gng ,Selec,t_ion,Set tvrong bé,n Vé; Ciéc
( ® 5 doi tugng SelectionSet s€ bi xoa khi dong ban vé. Vi vay, luc mGi mé hoac tao ban Ve, tap
== {d0i tugng SelectionSets ludn la tap rong.
Nhin chung, qua trinh 1am viéc v6i dbi twong SelectionSet can phai trai qua cac budc sau:
1. Khai bao dbi tugng SelectionSet,
2. Khoi tao ddi tugng SelectionSet vai 1énh Set ciia VB,
3. Thém cac ddi trong can xtr Iy vao SelectionSet,
4. Thuc hién thao tac can thiét trén cac dbi tugng trong SelectionSet.
5.3.1. Khai bao va khéi tao ddi twong SelectionSet

Viéc tao d6i tuong SelectionSet dugc thuc hién dé& dang thong qua phuong thirc Add c6 trong
tap doi tugng SelectionSets.

Set RetVal = object.Add (Name)

Object La tap dbi twong SelectionSets
Name La chubi ky tw xac dinh tén cla SelectionSet sé& dugc tao.
RetVal DPoi twong SelectionSet twgng vira méi dugc tao ra.

Poan mi 1énh sau s& minh hoa cach thirc tao ddi tuong SelectionSet:

Sub VD TaoSelectionSet ()

Dim sset As AcadSelectionSet ‘Khai bdo bién
Set sset = ThisDrawing.SelectionSets.Add ("MySSet") ‘Tao SelectionSet
End Sub

Tuy nhién, trong qua trinh thao tac trén AutoCAD, khi sir dung d6i twong SelectionSet, nguoi
dung rat hay gip 18i v6i thong bao: ddi tugng SelectionSet da ton tai. Chinh vi vy, dé tranh 15i
nay, nén st dung doan ma sau khi thuc hién tao méi ddi tuong SelectionSet:

Sub VD GetXData ()
Dim sset As AcadSelectionSet
On Error Resume Next
Set sset = ThisDrawing.SelectionSets ("MySelectionSet")
If Err <> 0 Then
Err.Clear

o U1 W IN -

Q
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73 Set sset = ThisDrawing.SelectionSets.Add("MySelectionSet")
83 Else
9: sset.Clear

10: End If
11: End Sub

Dong mé 1énh sb 3 sé tat thong bao 16i. dong ma 1énh s 4 s& thuc hién gan bién sset cho d6i
tugng SelectionSet c6 tén la MySelectionSet. Néu dbi twong nay chua c6 thi dbi tuong Err s&
khac khong (<>0) va ta s€ phai khoi tao d6i tuong SelectionSet nay bang phuong thirc Add &
dong ma 1énh s6 7, con nguoc lai, khi déi tugng SelectionSet c6 tén 1a MySelectionSet da co
trong tap d6i tugng SelectionSets, dé sir dung no, ta can x6a bod ndi dung ma né dang chira bén
trong bang dong ma 1énh s6 9.

5.3.2. Thém d6i twong hinh hoc vao mét SelectionSet

Pé thém dbi tugng hinh hoc vao SelectionSet, nguoi ding c6 thé sir dung cac phuong thic co
san trong ddi tuong SelectionSet nhu AddItems hodc ho phuong thirc SelectXXX, bao gom:
Select, SelectAtPoint, SelectOnScreen, SelectByPolygon. Phan duéi day s& lan luot
gidi thiéu vé cac phuong thirc trén.

Phuong thirc AddItems

Phuong thirc nay dung dé thém timg ddi tuong vao trong SelectionSet. Ct phap ciia phuong
thirc ndy nhu sau:

object.AddItems Items

Object La dbi twong SelectionSet.

ltems Kiéu Variant, 1a mang chira cac doi twong sé duwoc thém vao SelectionSet

Poan mi sau s& tao mot ddi tugng SelectionSet c6 tén 1a “MySelectionSet”, sau do tao cac ddi
tuong duong da tuyén, duong thang, duong tron va thém céc doi tugng nay vao trong doi tuong
SelectionSet.

Sub VD AddItems ()
Dim objs (0 To 2) As AcadEntity ‘Mang chta cac dbéi tuong méi duge tao

' Create the new selection set
Dim ssetObj As AcadSelectionSet
On Error Resume Next
Set ssetObj = ThisDrawing.SelectionSets ("MySelectionSet")
If Err <> 0 Then
Err.Clear
Set ssetObj = ThisDrawing.SelectionSets.Add ("MySelectionSet")
Else
ssetObj.Clear
End If

' Tao dudng da tuyén trong khédng gian mé hinh
Dim plineObj As AcadLWPolyline

Dim points (0 To 5) As Double

points (0) = 3: points(l) = 7

points (2) = 9: points(3) = 2
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points (4) = 3: points(5) = 5
Set plineObj = ThisDrawing.ModelSpace.AddLightWeightPolyline (points)

plineObj.Closed = True
Set objs(0) = plineObj ‘Thém vao mang cac dbi tuong

' Tao dudng thadng trong khdédng gian mé hinh
Dim l1ineObj As AcadLine

Dim startPoint (0 To 2) As Double

Dim endPoint (0 To 2) As Double

startPoint (0) = 0: startPoint(l) = 0: startPoint(2) = 0
endPoint (0) = 2: endPoint(l) = 2: endPoint(2) = 0

Set 1ineObj = ThisDrawing.ModelSpace.AddLine (startPoint, endPoint)
Set objs(l) = lineObj ‘Thém vao mdng cac abi tuong

' Tao duong tron trong khdéng gian mdé hinh
Dim circObj As AcadCircle

Dim centerPt (0 To 2) As Double

Dim radius As Double

centerPt (0) = 20: centerPt(l) = 30: centerPt(2) = 0

radius = 3

Set circObj = ThisDrawing.ModelSpace.AddCircle (centerPt, radius)
Set objs(2) = circObj ‘Thém vao mdng cac abi tuong
ZoomAll

' Thém cédc dbi tuong cé trong madng objs vao dbi tuong SelectionSet
ssetObj.AddItems objs
ThisDrawing.Regen acAllViewports

End Sub

Phuong thitc Select

Phuong thitc select 1a phuong thirc co ban trong dbi tugng SelectionSet. Vi phuong thirc
thirc nay, nguoi dung s€ c6 nhicéu lga chon khac nhau khi chon do6i tugng tuy thudc vao cac
tham s0 cua phuong thuc. Ct phap cua phuong thirc nay nhu sau:

object.Select Mode[, Pointl] [, Point2][, FilterType] [, FilterData]

Object La déi twong SelectionSet
Mode Tham sé xac dinh ché dé chon dbi twong.
Point1 Tham sé tuy chon, kiéu Variant (mang 3 phan t& kiéu Double) chira toa d6 diém thi

nhét ctia clra sb lwa chon, sir dung két hop véi Point2

Point2 Tham s ty chon, kiéu Variant (mang 3 phan t& kiéu Double) chira toa @6 diém thir
hai ctia clra sb lwa chon, st dung két hop véi Point1

FilterType, | Tham s6 tuy chon, xac dinh bd loc déi twong (Chi tiét tham khao phan “Dinh nghia
FilterData | bg loc d6i twong cho SelectionSet” trang 241).

Gia tri cua tham sb Mode s& xac dinh cach thuc lva chon d6i tuong khi st dung phuong thuc
Select. GGid tri cia tham sO nay co thé 1a mot trong nhiing gia tri sau:
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acSelectionSetWindow 0 Chon t4t ca cac déi twong nam “trong” hinh chir nhat gioi
han b&i hai diém Point1 va Point2

acSelectionSetCrossing 1 Chon tat ca cac ddi twong nam “trong” hodc co6 giao voi hinh
chir nhat gi¢i han bdi hai diem Point1 va Point2

acSelectionSetPrevious 3 Chon céac dbi twong da chon gan nhét. Bd qua hai tham sé
Point1 va Point2.

acSelectionSetLast 4 Chon déi twong cudi cung dwoc tao ra. Bé qua hai tham sb
Point1 va Point2.

acSelectionSetAll 5 Chon tat ca cac déi twong dang cé trong ban vé. Bé qua hai

tham s6 Point1 va Point2.

Vi du sau s& minh hoa cach st dung phuong thitc Select vOi tham sb Mode=
acSelectionSetCrossing:

Sub VD Select ()
' Tao d6i tuong SelectionSet
Dim ssetObj As AcadSelectionSet
On Error Resume Next
Set ssetObj = ThisDrawing.SelectionSets ("MySelectionSet")
If Err <> 0 Then
Err.Clear
Set ssetObj = ThisDrawing.SelectionSets.Add ("MySelectionSet")
Else
ssetObj.Clear
End If

' Thém tidt cd cédc d6i tuong ndm trong va giao véi hinh cht nhat cé

' toa dé (28,17,0) va (-3.3, -3.6,0) vao trong dbi tuong
SelectionSet

Dim mode As Integer

Dim cornerl (0 To 2) As Double

Dim corner2 (0 To 2) As Double

mode = acSelectionSetCrossing

cornerl (0) = 28: cornerl(l) = 17: cornerl(2) =0
corner2 (0) = -3.3: corner2(l) = -3.6: corner2(2) =0
ssetObj.Select mode, cornerl, corner?

End Sub

Phuwong thitc SelectAtPoint

Phuong thirc ndy s& chon cac ddi twong di qua mot diém cho trude dé thém vao SelectionSet.
Cu phap cua phuong thirc ndy nhu sau:

object.SelectAtPoint Point [, FilterType] [, FilterData]

Object La dbi twong SelectionSet
Point Kiéu Variant (mang 3 phan tt kiéu Double), chvra toa d6 diém ding dé chon débi
twong.

FilterType, | Tham sb tuy chon, xac dinh bd loc dbi twong (Chi tiét tham khdo phan “Dinh nghia
FilterData | b loc ddi tugng cho SelectionSet” trang 241).
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Vi du sau thém tat ca cac ddi tuong di qua diém (6.8 , 9.4, 0) vao ddi tuong SelectionSet c6 tén
la “MySelectionSet”:

Sub VD SelectAtPoint ()

' Tao dbi tuong SelectionSet
Dim ssetObj As AcadSelectionSet
On Error Resume Next
Set ssetObj = ThisDrawing.SelectionSets ("MySelectionSet")
If Err <> 0 Then
Err.Clear
Set ssetObj = ThisDrawing.SelectionSets.Add ("MySelectionSet")
Else
ssetObj.Clear
End If

' Thém t&t cd céc dbi tuong qua diém (6.8,9.4,0)
' vao db6i tuong SelectionSet

Dim point (0 To 2) As Double

point (0) = 6.8: point(l) = 9.4: point(2) = 0
ssetObj.SelectAtPoint point

End Sub

Phuong thitc SelectByPolygon

Phuong thurc nay thuc hién chon cac ddi tuong dé thém vao SelectionSet dua trén mbi tuong
quan v&i duong da tuyén do nguoi 1ap trinh xac dinh trude. Cu phap cua phuong thic nay nhu

Sau:

object.SelectByPolygon Mode, PointsList[, FilterType] [, FilterData]

Object La dbi twong SelectionSet

Mode

Tham sé xac dinh ché d6 chon di twong.

PointsList | Tham sé tuy chon, kiéu Variant (mang kiéu Double) chira toa d6 3 chiéu ctia cac dinh

clia dwong da tuyén.

FilterType, | Tham sb tuy chon, xac dinh bd loc dbi twong (Chi tiét tham khdo phan “Dinh nghia
FilterData | bg Joc dbi tugng cho SelectionSet” trang 241).

Gi4 tri cia tham sd Mode s& xac dinh cach thuc lya chon d6i tuong khi st dung phuong thirc
SelectByPolygon. Gia tri ciia tham so nay c6 thé 1a mdt trong nhitng gia tri sau:

acSelectionSetFence 2 Chon céac déi twong c6 giao cat véi duwdng bao da

tuyén c6 toa do cac dinh xac dinh b&i PointsList.

acSelectionSetWindowPolygon | 6 Chon céc dbi twong nam hoan toan bén trong mién da

giac co toa d6 cac dinh xac dinh béi PointsList.

acSelectionSetCrossingPolygon | 7 Chon céac dbi twong nam hoan toan hodc mét phan

bén trong mién da giac cé toa do cac dinh xac dinh bdi
PointsList. AutoCAD sé ty dong vé da giac tr cac toa
dd nay theo nguyén tac cac canh clia da giac khéng
giao nhau.

Q
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Minh hoa dudi day s& lam rd ¥ nghia cic gia tri cua tham sd Mode. Cac duong lién 1a cac doi
tuong trén ban v€ cia AutoCAD, con cac duong nét dut 1a duong da tuyén ndi cac dinh duoc
cho boi tham s0 PointList.

Binh 2 Binh 1
'_———————————————-I
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1 7
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l ¥ ,
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1 ’
e e e e e,

Binh 3 Binh 4

Hinh II-84: Minh hoa cac ché do chon ddi tugng cua phudng thirc SelectByPolygon.

Két qua cua phuong thitc selectByPolygon la rit khac nhau tuy thudc vao gia trj ctia tham sb
Mode. Néu tham s0 Mode ¢0 gia tri 1a:

4 acSelectionSetFence: dbi tuong dugc chon 1a hinh ellipese.
+ acSelectionSetWindowPolygon:déihﬂmﬁgduqcChQnléhhﬂlchﬁrﬁ@tvéhhﬂlﬁén.
4 acSelectionSetCrossingPolygon: dbi tuong dugc chon la tat ca cac hinh trén.

Poan ma sau s€ minh hoa cach thirc st dung phuong thirc selectByPolygon

Sub VD SelectByPolygon ()
' Tao d6i tuong SelectionSet
Dim ssetObj As AcadSelectionSet
On Error Resume Next
Set ssetObj = ThisDrawing.SelectionSets ("MySelectionSet")
If Err <> 0 Then
Err.Clear
Set ssetObj = ThisDrawing.SelectionSets.Add ("MySelectionSet")
Else
ssetObj.Clear
End If

' X4c dinh cic dinh cua dudng da tuyén
Dim pointsArray (0 To 11) As Double

pointsArray(0) = 28.2: pointsArray(l) = 17.2: pointsArray(2) = 0
pointsArray(3) = -5: pointsArray(4) = 13: pointsArray(5) = 0
pointsArray(6) = -3.3: pointsArray(7) = -3.6: pointsArray(8) = 0
pointsArray(9) = 28: pointsArray(10) = -3: pointsArray(ll) = 0

' Xac dinh ché d& chon dbéi tuong

Dim mode As Integer

mode = acSelectionSetFence

' Chon dbi tuong

ssetObj.SelectByPolygon mode, pointsArray
End Sub

Phuwong thitc SelectOnScreen

Phuong thirc nay s& hién thi dong nhic “select object:” tai dong lénh va cho phép ngudi
dung chon ddi tuwong tryc tiép trén man hinh ban v&, cach thao tac trén man hinh AutoCAD nay
tuong tu nhu khi stt dung cac 1énh thong thuong khac cua AutoCAD, ma cé yéu cau lya chon
d6i twong (vi du nhu 1énh Copy). Ct phap ctia phuong thitc nay nhu sau:

o
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object.SelectOnScreen [FilterType] [, FilterData]

Tham s& | Giai thich

Object La dbi twong SelectionSet

FilterType, | Tham s6 tuy chon, xac dinh bd loc d6i twong (Chi tiét tham khao phan “Dinh nghia
FilterData | bg loc d6i twong cho SelectionSet” trang 241).

Poan ma sau s€ minh hoa cach thuc st dung phuong thuc SelectOnScreen:

Sub VD SelectOnScreen ()
' Tao d6i tuong SelectionSet
Dim ssetObj As AcadSelectionSet
On Error Resume Next
Set ssetObj = ThisDrawing.SelectionSets ("MySelectionSet")
If Err <> 0 Then
Err.Clear
Set ssetObj = ThisDrawing.SelectionSets.Add ("MySelectionSet")
Else
ssetObj.Clear
End If

' Hién thi thém dong nhdc tai dong lénh
ThisDrawing.Utility.Prompt vbCrLf & "Chon doi tuong tren man hinh:"
' Chon dbi tuong trén man hinh
ssetObj.SelectOnScreen
End Sub

5.3.3. Thao tac v6i cac ddi twong trong SelectionSet

Nhu phan trudc di trinh bay, thuc chat dbi tuong SelectionSet 1a mot tap dbi tugng dung dé
nhém cac dbi tuong hinh hoc lai véi nhau nham muc dich hiéu chinh cac ddi tuong hinh hoc do
dé dang hon. Do ban than 1a mot tap ddi twong nén cach thic truy cap dén tat ca cac dbi tuong
bén trong SelectionSet tot nhét 13 st dung cAu tric 1dp “For each .. next”.

Poan ma I¢énh sau s€ yéu cau nguoi st dung thyc hién chon doi tugng trén man hinh ban ve,
sau d6 tién hanh d6i mau cac doi tugng dugc chon thanh mau xanh.

Sub VD SelectOnScreen ()
' Tao dbi tuong SelectionSet
Dim ssetObj As AcadSelectionSet
On Error Resume Next
Set ssetObj = ThisDrawing.SelectionSets ("MySelectionSet")
If Err <> 0 Then
Err.Clear
Set ssetObj = ThisDrawing.SelectionSets.Add ("MySelectionSet")
Else
ssetObj.Clear
End If

' Chon dbi tuong trén man hinh
ThisDrawing.Utility.Prompt vbCrLf & "Chon doi tuong can doi mau:"
ssetObj.SelectOnScreen

' Thuc hién céc thao tac véi dbi tuong dugc chon
Dim ent As AcadEntity
For Each ent In ssetObj
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' Poan chuong trinh xt 1y cdc dbi tuong sé& nim & day

' Trong vi du nay, cic dbi tuong s& dugc d&bi mau thanh mau xanh
ent.Color = acBlue

ent.Update

Next ent
End Sub

5.3.4. Pinh nghia b loc ddi tweng cho SelectionSet

Trong tit ca cac phuong thirc chon d6i twong dang Selectxxx déu co hai tham sb tuy chon
FilterType Va FilterData, la tham sO dugc s dung dé loc cac doi twong dugc chon theo
mot ti€u chi nao do. Cac tiéu chi thuong duogc sir dung bao gom: loai doi tugng (duong thang,
dudng tron...), mau sac, kiéu duong nét, 16p... Khi str dung bo loc doi tugng, chi c6 nhirng doi
tuong thoa man céc ti€u chi trong bo loc maéi1 dugc chon dé thém vao doi tugng SelectionSet.
Pé thiét 1ap bd loc ddi tuong, hai tham s6 FilterType vV FilterData can phai dugc sir dung
song hanh:

4 FilterType: la tham sb kiéu Variant, thuc chét 1a mot mang mot chiéu kiéu Integer chira

ma DXF xac dinh kiéu loc doi tugng.
4 FilterData: la tham sb kiéu Variant, thuc chét la mot mang mat chiéu kiéu Variant

chira gia tri cua kiéu loc twong mg trong tham s FilterType. Do ¢c6 mdi quan hé 1-1 nhu
vy nén s6 phan tir ciia mang FilterData phai bang v&i s6 phan tir ciia mang FilterType.

Tuy theo nhu cu ma ngudi 1ap trinh phai chon cho minh mot tiéu chi loc dgl tuong thich hop.
Dudi day s€ liét ké danh sach cac ma DXF tuong ung véi mdt s kiéu loc doi tuong thuong st

dung:

-4 Cac toan tt diéu kién (st dung cho bo loc theo nhiéu diéu kién két hop)

0 Chudi thé hién kiéu déi twong, chdng han nhw: Line, Polyline, LWPolyline, Spline,
Circle, Arc, Text, Mtext,...

1 Chuéi,vén ban cla cac dbi twong nhw Text va MText (gia tri thudc tinh Content cuia
cac doi tweng nay).

2 Chudi twong tng véi thude tinh Name, chang han nhw thudc tinh Tag cla déi twong
Attribute, thudc tinh name cuia doi twgng Block,...

6 Chudi twong tng vé&i kiéu dwdng (Linetype) clia cac ddi twong.
Chudi twong ng vé&i kiéu van ban (Textstyle) clia cac dbi twong.
Chudi twong (rng v&i tén 1&p (Layer) ctia cac dbi twong.

10 Toa d6 diém chd yéu clia d6i twong, chang han nhu: diém dau cia déi twong Line,
diém chén cua déi twong Text, tam cuia déi twong Circle, ...

62 S6 nguyén xac dinh mau cta dbi twong: 0-ByBlock, 256-ByLayer, 1-Red, 2-Yellow,...
cac gia tri mau nay twong trng véi bang mau trong AutoCAD.

Tét ca cac md DXF co thé tham khao trong tai liéu tro giup ciia AutoCAD “DXF Reference”,
muc DXF Format = Group Codes in Numerical Order.

v CHU Y Khi truyén gid tri cho tham s FilterType va FilterData, s6 phan ti* clia mang
/ e N\ FilterType va mang FilterData phai bang nhau. Moi phan tr cia mang FilterType s& tugng
Ung v&i mot phan tir cla mang FilterData.
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Loc theo mét diéu kién

Khi thue hién loc theo mét diéu kién, sb phén tlr ciia cAc tham s6 FilterType va FilterData
1a 1. Tuy nhién, ngudi lap trinh khong duoc gan gia tri truc tiép ma van phai thyc hién khai bao
cac tham s6 ndy 1a mang nhung chi c6 mot phan tir. Vi du sau s& minh hoa rd hon céach thirc tao
b loc dbi twong voi chi mot diéu kién:

Sub VD Filter()
' Tao d6i tuong SelectionSet
Dim ssetObj As AcadSelectionSet
On Error Resume Next
Set ssetObj = ThisDrawing.SelectionSets ("SSET")
ssetObj.Delete
Set ssetObj = ThisDrawing.SelectionSets.Add ("SSET")

' Tao bd loc d6i tuong:

' Tiéu chi chon la: Kiéu ddi tuong

' Gia tri cua tiéu chi la: “Circle”

' nghia 13 chi chon dbi tuong 1la dudng tron.
Dim gpCode (0) As Integer

Dim dataValue(0) As Variant

gpCode (0) = 0: dataValue(0) = "Circle"

ssetObj.SelectOnScreen gpCode, dataValue
MsgBox "So doi tuong duoc chon: " & ssetObj.Count
End Sub

Loc theo nhiéu diéu kién két hgp

Khi can loc dbi tugng theo nhiéu diéu kién két hop, can phai thém vao cac toan tir diéu kién
trong bo loc. DPé két hop céc diéu kién véi nhau, cac diéu kién phai duoc dat gitra cac toan tur
diéu kién, md DXF chung cua céc toan tu diéu kién 1a -4. Duéi day 1a danh sach cac toan tu
diéu kién duoc stt dung trong bo loc dbi tuong:

Gia tri S6 luong | Y nghia
bat dau diéu kién

AND “<AND” “AND>" >1 Déi twong nao thod man tat ca cac diéu kién
sé dwoc chon.

OR “<OR” “OR>” > 1 Déi twong ndo thod man mét trong cac diéu
kién sé dwogc chon.

XOR | “<XOR’ “XOR>" 2 Do6i twong nao thod man mot diéu kién va
khéng thod man diéu kién con lai sé dwoc
chon.

NOT “<NOT” “‘NOT>” 1 Déi twong nao khoéng thod man diéu kién sé
dwoc chon.

Poan mi sau sé& thuc hién chon ddi tugng co st dung bd loc theo nhiéu dién kién két hop:
nhiing doi tuong la duong thang hodc duong tron va khong nam trén 16p “Layerl” s€ duoc
chon.

Sub VD Filter()
' Tao dbi tuong SelectionSet
Dim ssetObj As AcadSelectionSet
On Error Resume Next
Set ssetObj = ThisDrawing.SelectionSets ("SSET")
ssetObj.Delete

O
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Set ssetObj = ThisDrawing.SelectionSets.Add("SSET")

' Tao bé loc dbi tuong:
Dim gpCode (8) As Integer

Dim dataValue (8) As Variant

gpCode (0) = -4: datavalue(0) = "<and"
gpCode (1) = -4: dataValue (1) = "<or"
gpCode (2) = 0: dataValue (2) = "line"
gpCode (3) = 0: dataValue (3) = "circle"
gpCode (4) = -4: dataValue (4) = "or>"
gpCode (5) = -4: dataValue (5) = "<not"
gpCode (6) = 8: dataValue (6) = "Layerl"
gpCode (7) = -4: datavValue (7) = "not>"
gpCode (8) = -4: dataValue(8) = "and>"

ssetObj.SelectOnScreen gpCode, dataValue
MsgBox "So doi tuong duoc chon: " & ssetObj.Count
End Sub

5.3.5. Loai bé d6i twong hinh hoc ra khéi SelectionSet

Khi mudn loai bé cac dbi tugng ra khoi SelectionSet (ttrc 13 khong mudn chon d6i tuong nita),
thi c6 thé sir dung cac phuong thirc sau cta doi tugng SelectionSet.

Phuong thitc Removeltems

Phuong thirc nay thuc hién loai bo mot hoac nhiéu d6i tuong ra khéi SelectionSet. Céc ddi
tugng nay s€ khong nam trong SelectionSet nita nhung van con ton tai trong ban vé. C phap
cua phuong thirc nay nhu sau:

object.RemoveItems Objects

Tham sd

Object La dbi twong SelectionSet

Objects Tham sbé kiéu Variant (mang cac dbi twong) chira cac déi twong can loai bd ra khdi
SelectionSet.

Phuwong thitc Clear

Phuong thiic Clear s& loai bo tit ca cac ddi twong ra khoi SelectionSet. Sau khi thuc hién
phuong thirc nay, dbi tuong SelectionSet van con ton tai nhung khong chira ddi tuong nao ca.
Céc db6i twong hinh hoc ndm trong SelectionSet luc trude van ton tai trén ban v& nhung khong
nam trong ddi tuong SelectionSet nita. Ct phap ctia phuong thirc ndy nhu sau:

object.Clear

Trong do, object 14 ddi twong SelectionSet.

Phuong thttc Erase
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Phuong thirc Erase khong nhiing loai bo tat ca cac dbi tugng hinh hoc ra khoi SelectionSet ma
con thuc hién xo04 céc doi tuong d6 khoi ban ve. Sau khi thyc hién phuong thirc nay, doi tugng
SelectionSet van con ton tai nhung khong chira d6i tugng nao ca. Ca phap cua phuong thirc nay
nhu sau:

object.Erase

Trong d6, object 1a d6i twong SelectionSet.
Phuwong thitc Delete

Phuong thirc Delete s& xo04 ddi tugng SelectionSet. Sau khi thuc hién phuong thirc nay, ddi
tuong SelectionSet s€ khong con ton tai trén ban v€, tuy nhién cac doi tugng hinh hoc cé trong
SelectionSet ltc trude sé khong bi xoa khdi ban vé. Cl phap cuia phuong thirc nay nhu sau:

object.Delete

Trong do, object la dbi tugng SelectionSet.
5.4. Hiéu chinh déi twong hinh hoc

Hiéu chinh d6i twong hinh hoc 1a mét thao tac khong thé thiéuq trong qua trinh tao ban v& voi
AutoCAD. Thong qua VBA trong AutoCAD, nguoi dung c6 thé thuc hién hau hét cac thao tac
hi€u chinh doi tugng giong nhu khi thuc hién trén giao dién cua chuong trinh AutoCAD.

Viéc hiéu chinh d6i tugng co thé dugc thuc hién thong qua céc phuong thic hodc céc thudc
tinh cta doi tuong:

+ Phuong thic thuong dung dé thay d6i vé hinh Jdang, kich thudc, vi tri cua d6i tuong, hoac
tham chi c¢6 thé tao mai 601 tugng dua trén déi tuong di co. Thong thuong, mdi phuong
thirc déu c6 nhing tham s riéng.

4 Thudc tinh thudng dung dé thay doi cac tinh chat lién quan dén hién thi cta chinh d6i
tuong do trén man hinh hodc khi in, chang han nhu mau sac, ki€éu duong, nét,...

Céc ddi twong hinh hoc trong AutoCAD, du ¢6 khac nhau, nhung déu dugc xay dung dua trén
mdt giao tiép co s¢ trong VBA: IAcadEntity. Chinh vi vay, tit ca cac dbi twong hinh hoc déu
¢6 nhitng phuong thitrc va thudc tinh chung. Bén canh d6, mdi ddi twong nay con cé nhiing
phuong thirc va thudc tinh riéng, ching han nhu phuong thirc Addvertex cia ddi tuong
LWPolyline, hay thudc tinh Radius cua ddi tuong Circle,.

Do co6 nhirng khac biét nhu vay nén trong phan nay, trudce hét s& gidi thiéu cach thirc dé hiéu
chinh chung cho tét ca cac ddi twong hinh hoc bao gom:

4 Sao chép, xo04, pha v, di chuyén, 14y dbi xtimg, off-set, quay va co gian ddi tuong;
4 Thuyc hién nhan ban dbi tuong dang cuc va dang chir nhat;

4+ Thao tac voi dir liéu mo rong - XData;

4+ Thay ddi mau sic, 16p, kiéu duong va sy hién thi caa doi tuong.

Va tiép d6 sé& trinh bay mot sb thao tac hiéu chinh dbi twong theo cic phuong thirc va thudc tinh
riéng cua doi tuong:

+ Hiéu chinh dudng da tuyén;

4+ Hiéu chinh van ban don.

J
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Trong cac phién ban trudc AutoCAD 2006, mdi khi hiéu chinh dbi tuong bang ma 1énh, nhitng
thay d6i do s& chua dugc hién thi trén man hinh cho dén khi ngudi ding goi phuwong thic
Update caa doi tugng do, hodc goi phuong thirc Update cua dbi tugng Application, hodc
phuong thirc Regen clia ddi tugng Document. Trong mét sb truong hop, AutoCAD sé& ty dong
cap nhat khi két thiic chuong trinh, tuy nhién, dé thay duoc két qua hiéu chinh ngay sau mdi
dong ma 1¢nh hiéu chinh thi cach t6t nhat 12 nén bo sung cac doan ma Iénh cap nhat nhiing thay
doi do.

\ CHU Y D& cap nhat nhiing thay doi ddi vdi dsi tugng thong qua mé Iénh, ngudi ding cd
® th€ s dung phuong thiic Update cua chinh d6i tugng dé theo ciu tric:
==  tén_doi_tugng.Update.

5.4.1. Hiéu chinh ddi twong sir dung cac phwong thirc

Sao chép ddi twong — Phuwong thirc Copy

Str dung phuong thitc copy dé sao chep dbi tuong. Pbi trong moi dugce tao ra s& gidng hét nhu
dbi tuwong cii, co vi tri tring véi d6i tuong cil, chi co diéu 1a d6i tugng méi s& dugc vé & trén
cung. Ct phap cua phuong thirc nay nhu sau:

Set RetVal = object.Copy

Giai thich

Object Péi twong hinh hoc, 1a déi twong gbc sé dwoc sao chép

RetVal Boi twong hinh hoc, tham chiéu dén déi twong vira moi duoc tao (1a ban sao cua
doi Object)

\ CHU Y Phudng thirc Copy chi sao chép d6i tugng. DSi tugng méi dugc sao chép sé cd vi
® tri tring véi ddi tugng cdi.

Vi du sau tao mot hinh tron sau d6 thuc hién sao chép hinh tron d6. Can luu ¥ 1a sau khi thuc

thi macro nay, ta chi nhin thdy trén man hinh ban v&€ mgt hinh tron nhung thyc chat 1a da c6 hai

hinh tron véi vi tri trung nhau.

Sub VD Copy ()
' Tao hinh tron
Dim circleObj As AcadCircle
Dim center (0 To 2) As Double
Dim radius As Double

center (0) = 2#: center(l) = 2#: center(2) = 0#
radius = 0.5
Set circleObj = ThisDrawing.ModelSpace.AddCircle (center, radius)

' Sao chép dbéi tuong

Dim copyCircleObj As AcadCircle

Set copyCircleObj = circleObj.Copy ()
End Sub

Xo0a doi twgng — Phuong thirc Delete

Pé xo04 ddi twong khoi ban v&, sir dung phuong thirc Delete co trong dbi trong do. Cu phap
cua phuong thirc nay rat don gian:
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object.Delete

Vi du sau s€ minh hoa cach st dung phuong thirc nay. Trong vi du nay, nguoi st dung sé chon
mot doi tugng trén man hinh, va sau d6 doi tugng nay s€ dugc xod khoi ban veé:

Sub DeleteObject ()
Dim objDrawingObject As AcadEntity
Dim varEntityPickedPoint As Variant
On Error Resume Next
' Chon db6i tuong trén man hinh ban vé
ThisDrawing.Utility.GetEntity
objDrawingObject, varEntityPickedPoint, "Chon dbéi tuong dé xo&: "
If objDrawingObject Is Nothing Then
MsgBox "Ban chua chon d6i tuong."
Exit Sub
End If
' Xo4 dbi tuong dugc chon
objDrawingObject.Delete
End Sub

Phé v d6i twong — Phuong thirc Explode

St dung phuong thirc Explode dé pha v& mot d6i twong thanh cac dbi tuong con. Phuong thirc
nay tra vé mot mang tham chiéu dén cac ddi twong con, 1a cac dbi tugng di cdu thanh nén d6i
tuong gbe. Ch phap ciia phuong thirc nay nhu sau:

Set RetVal = object.Explode

Tham s& | Gidi thich

Object DPbi twong sé& bi pha v&. DPbi twong nay cé thé la: 3DPolyline, BlockRef,
LightweightPolyline, MInsertBlock, Polygonmesh, Polyline hoac Region

RetVal Mang tham chiéu dén cac ddi twong con ciu thanh nén dbi twong Object.

Gié tri tra vé clia phuong thirc nay 1a mot mang d6i twong véi nhiéu loai d6i twong khac nhau
tuy thudc vao loai ddi tugng goc. Chang han nhur khi phé v& mot khoi (ddi tugng Block) thi két
qua tra vé 1a cac d6i tuong cau thanh khbi do, hodc khi pha v& mot duong da tuyén thi mang
dbi tuong tra vé 1a cac doan thang cua duong da tuyén d6. Do gia tri tra vé khac nhau nhu vay
nén khi khai bao mang chira gia tri tra v&, nén sir dung bién kiéu Variant.

Khéng giéng nhu 1énh Explode trong AutoCAD, phuong thirc Explode khong 1am mét ddi
tuong goc. Khi thuc hién phuong thirc ndy, mdt ban sao cua doi tugng goc s€ duoc tao ra, va
sau do, phuong thirc Explode mdi thyc hién pha vo trén ban sao do ctia doi tuong.

\ CHU Y Phuong thic Explode khdng thuc hién pha v3 trén déi tugng gdc ma la trén ban
® sao cua dbi tugng gdc, vi vay doi tugng goc van con dugc gilt nguyén.

Vi du sau sé& tao ra mot dudng da tuyén 2D va thuc hién pha v dbi tugng do, sau dé s& duyét

qua céc doi tuong thanh phan sau khi da dugc pha vo.

Sub VD Explode ()

Dim plineObj As AcadLWPolyline
Dim points (0 To 11) As Double

O
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' Pinh nghia cédc diém cua dudng da tuyén

points (0) 1: points(l) =1
points(2) = 1: points(3) = 2
points (4) = 2: points(5) = 2
points (6) = 3: points(7) = 2
points(8) = 4: points(9) = 4
points (10) = 4: points(1ll) =1

' Tao d6i tuong LWPolyline trong khéng gian mé hinh
Set plineObj = ThisDrawing.ModelSpace.AddLightWeightPolyline (points)

' Pha v& dudong da tuyén

MsgBox "Pha v& dudng da tuyén."
Dim explodedObjects As Variant
explodedObjects = plineObj.Explode

' Duyét qua cac dbéi tuogng thanh phén

Dim I As Integer

For I = 0 To UBound(explodedObjects)
explodedObjects (I) .Color = acRed
explodedObjects (I) .Update
MsgBox "P&i tuong tht " & I & ": " & explodedObjects (I).ObjectName
explodedObjects (I) .Color = acBylLayer
explodedObjects (I) .Update

Next

End Sub

Di chuyén déi twgng — Phuong thitc Move

St dung phuong thirc Move dé tinh tién ddi twong trong khong gian ba chiéu. Ca phéap cia
phuong thirc nay nhu sau:

object.Move Pointl, Point2

Tham sd Giai thich

Object Déi twong hinh hoc, la déi twong sé bi di chuyén.

Point1, Point2 | Tham s6 dau vao, la mang 3 phan t& kiéu Double chira toa do clia diém thir nhét
va th&r hai ctia vector tinh tién.

Vi tri
méi

|-...,_"
Vi tri " 21

ban dau * s Point2 |

Point1 r Vec-to tinh tién J

Hinh II-85: Minh hoa phuong thirc Move
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Vi du sau s& minh hoa cach thirc sir dung phuong thirc Move dé dich chuyén mot ddi twong.
Macro nay s€ tao mot duong tron, sau do dich chuyén duong tron nay 2 don vi theo truc X.

Sub VD Move ()
' Tao hinh tron trong khéng gian mé hinh
Dim circleObj As AcadCircle
Dim center (0 To 2) As Double
Dim radius As Double

center (0) = 2#: center(l) = 2#: center(2) = 0#

radius = 0.5

Set circleObj = ThisDrawing.ModelSpace.AddCircle (center, radius)
ZoomAll

' Xac dinh 2 diém tao nén vec-to tinh tién
Dim pointl (0 To 2) As Double
Dim point2 (0 To 2) As Double
pointl (0) 0: pointl(l) = 0: pointl(2) = 0
point2 (0) = 2: point2 (1) = 0: point2(2) = 0

MsgBox "Di chuyén theo truc X 2 don vi."

' Thuc hién di chuyén dbéi tuong
circleObj.Move pointl, point2

ZoomAll
MsgBox "Qua trinh dich chuyén da két thuc."
End Sub

Ldy ddi xtitng — Phwong thirc Mirror

Str dung phuong thirc Mirror dé ldy ddi ximg mot dbi twong qua mot truc duoc xac dinh trude.
Cu phap cua phuong thirc nay nhu sau:

Set RetVal = object.Mirror (Pointl, Point2)

Object Déi twong hinh hoc, 1a déi twong gbc sé dwoc lay déi xirng.

Point1, Point2 | Tham s6 dau vao, la mang 3 phan t& kiéu Double chira toa do cla diém thir nhat
va th& hai cua truc doi xirng.

RetVal Tham chiéu dén dbi twong sau khi da dwoc lay dbi xirng

Déi twong géc J

- C
; Déi twong da
Truc daéi xirng J i dwoc lay doi xl.'rngJ

Hinh II-86: Minh hoa cho phudng thirc Mirror.

Khi str dung phuong thirc Mirror, cin luu ¥ dén gia trj cia bién hé théng MIRRTEXT. Bién nay
s€ diéu khién cach thic lay do1 xung voi doi tuong van ban:

O
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F3 =A F3
2y W+ Az qﬁ,\‘\
10k, Adr 10K,
Trude khi liy ddi xing Sau khi lay d6i xtng Sau khi lay dbi xtmg
(MIRRTEXT=1) (MIRRTEXT=0)
Hinh II-87: Bién hé thong MIRRTEXT va phuong thirc Mirror
Vi du sau s€ tao mot duong da tuyén, sau d6 ldy dbi ximg qua truc y=4.25 va d6i mau dbi
tuong vira méi dugce lay doi xtig thanh mau do:

Sub VD Mirror ()
' Tao dudng da tuyén

Dim plineObj As AcadLWPolyline
Dim points (0 To 11) As Double

points(0) = 1: points(l) =1
points (2) = 1: points(3) 2
points(4) = 2: points(5) = 2
points (6) = 3: points(7) = 2
points (8) = 4: points(9) = 4
points (10) = 4: points(ll) =1

Set plineObj ThisDrawing.ModelSpace.AddLightWeightPolyline (points)
plineObj.Closed = True
ZoomAll

' Xac dinh truc dbi xing

Dim pointl (0 To 2) As Double

Dim point2 (0 To 2) As Double

pointl (0) = 0: pointl(l) = 4.25: pointl(2) = 0
point2 (0) 4.25: point2(2) = 0

4: point2 (1)
MsgBox "LAy dbéi xtng dudng da tuyén.", , "VD Mirror"

' Thuc hién 14y dbi xtng dudng da tuyén

Dim mirrorObj As AcadLWPolyline

Set mirrorObj = plineObj.Mirror (pointl, point2)
mirrorObj.Color = acRed

ZoomAll
MsgBox "Mirror completed.", , " VD Mirror"
End Sub

Lay Off-set - Phuong thitc Offset

Phuong thirc Offset s& tao ra mot d6i twong moi véi duong bién nam cach dudng bién cua ddi
tugng cii mot khoang dugc xac dinh trudc. Phuong thirc nay c6 thé dugc ap dung véi cac dbi
tuong nhu: Arc, Circle, Ellipse, Line, LightweightPolyline, Polyline, Spline, va
X1line. Phuong thiic nay s& tra vé mang chitra cac ddi tuong vira méi dugc tao. Tuy nhién,
thong thuong mang nay chi chira mot d6i tugng. Ca phap cia phuong thirc nay nhu sau:

Set RetVal = object.Offset (Distance)

Tham sd Giai thich

Object La dbi twong gbc sé dwoc |4y Off-set.
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Distance Tham sb dau vao, kiéu Double, 1a khodng cach lay off-set. Gia tri cia tham s nay
c6 thé |a s am hodc duwong. Néu la sé am thi phwong thirc nay sé tao ra nhirng
déi twong cé xu hwéng “ban kinh nhé hon” dbi twong gbc, trong truéng hop “ban
kinh nhé hon” khéng cé y nghia thi phwong thirc nay sé tao ra déi twong co toa dod
X, Y va Z nhd hon déi twong gbc.

RetVal Bién kiéu Variant, 13 mang chtra cac déi twong méi duoc tao ra. Théng thudng,
mang nay chi cé moét doi twong.

Vi du sau s& tao mot duong da tuyén trong khong gian mé hinh va ldy off-set d6i tugng nay
mot khoang 1a 0,25. Boi tugng vira méi duoc tao ra s€ dugc doi mau thanh mau do.

Sub VD Offset ()
' Tao dudng da tuyén

Dim plineObj As AcadLWPolyline
Dim points (0 To 11) As Double

points (0) = 1: points (1) 1
points (2) = 1: points(3) 2
points (4) = 2: points(5) = 2
points (6) = 3: points(7) = 2
points (8) = 4: points(9) = 4
points (10) = 4: points(ll) =1

Set plineObj ThisDrawing.ModelSpace.AddLightWeightPolyline (points)
plineObj.Closed = True
ZoomAll

MsgBox "Off-set da tuyén véi khoang céch 0.25.", , "Vi du Offset"

" Liy Off-set dudng da tuyén

Dim offsetObj As Variant
offsetObj = plineObj.0ffset (0.25)
offsetObj (0) .Color = acRed

ZoomAll
End Sub

Xoay ddi twgng — Phwong thirc Rotate

Str dung phuong thirc Rotate dé xoay mot ddi tuong quanh mot diém c¢b dinh. Ca phép cua
phuong thirc nay nhu sau:

object.Rotate BasePoint, RotationAngle

Object La déi twong sé duwoc xoay.

BasePoint La mang 3 phan t& kiéu Double chira toa do diém gbéc, déi twong sé dwoc quay
quanh diém nay.

RotationAngle | La tham sb kiéu Double, xac dinh goc xoay déi twong (tinh bang Radian).

Doan ma sau s€ minh hoa cach thic st dung phuong thirc Rotate:
Sub VD Rotate ()

' Tao dudng da tuyén
Dim plineObj As AcadlLWPolyline

(e
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Dim points (0 To 11) As Double

points (0) 1: points(l) = 2
points(2) = 1: points(3) 3
points (4) = 2: points(5) = 3
points (6) = 3: points(7) = 3
points(8) = 4: points(9) = 4
points (10) = 4: points(1ll) = 2

Set plineObj
plineObj.Closed = True

ZoomAll

MsgBox "Xoay gbéc 45 dé6.", , "VD Rotate "

' Pinh géc xoay va toa d6 diém co s&

Dim basePoint (0 To 2) As Double

Dim rotationAngle As Double

basePoint (0) = 4: basePoint(l) = 4.25: basePoint (2)
rotationAngle = 45/180*3.1416 ' 45 d6

Il
o

' Xoay dbi tuong
plineObj.Rotate basePoint, rotationAngle
ZoomAll

End Sub

Thay ddi ty 1¢ d6i twuong — Phwong thitc ScaleEntity

ThisDrawing.ModelSpace.AddLightWeightPolyline (points)

Str dung phuong thirc ScaleEntity dé thay doi ty 16 ddi twong dong déu theo cac phuong X,

Y va Z. Cua phap cua phuong thirc nay nhu sau:

object.ScaleEntity BasePoint, ScaleFactor

Object La déi twong sé dwoc thay ddi ty le.

BasePoint Mang 3 phan t& kiéu Double chira toa d diém gbc, déi twong sé dwoc thay ddi ty

lé theo cac phwong X, Y va Z quanh diém nay quay quanh diém nay.

ScaleFactor Tham sb kiéu Double, xac dinh hé sb ty 1& khi thay déi ty l&. Kich thwéc cia déi

twong sé du’o’c’nhén véihé sb ty lé péy. Tham sb ScaleFactor chi nhén~gié tri lon
hon khong, néu nho hon hoac bang khong thi VBAIDE sé& bao Ioi. Gia tri
ScaleFactor<1 sé thu nhé d6i twong, ngwoc lai sé phong to doi twong Ién.
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Dai tegng véi vi tri
va kich thwéc méi

' D@i twgng véi vi tri va
i, kich thwdc ban dau

BasePoint

Hinh II-88: Minh hoa phudng thirc ScaleEntity

Poan mi sau tao mot duong da tuyén trong khong gian mo hinh va st dung phuong thirc
ScaleEntity dé thay doi ty 1€ cua duong da tuyén d6 quanh di€ém (4 , 4.25 , 0) v&ihe so
tyl¢la 0.5

Sub VD ScaleEntity()

' Tao dudng da tuyén
Dim plineObj As AcadLWPolyline
Dim points (0 To 11) As Double

points (0) = 1: points(l) = 2
points (2) = 1: points(3) 3
points (4) = 2: points(5) = 3
points (6) = 3: points(7) = 3
points (8) = 4: points(9) = 4
points (10) = 4: points(ll) = 2

Set plineObj ThisDrawing.ModelSpace.AddLightWeightPolyline (points)
plineObj.Closed = True
ZoomAll

MsgBox "Thay dbi ty 1& véi hé sb 0.5", , "Vi du ScaleEntity"

' X4c dinh cac tham tham sb cua phuong thic

Dim basePoint (0 To 2) As Double

Dim scalefactor As Double

basePoint (0) = 4: basePoint(l) = 4.25: basePoint(2) = 0
scalefactor = 0.5

' Thay ddi ty 1& dudng da tuyén
plineObj.ScaleEntity basePoint, scalefactor
ZoomAll

End Sub

5.4.2. Hiéu chinh d6i twong sir dung cac thudc tinh

Khong gidng nhu cac khi str dung cic phuong thirc, ngudi 1ap trinh c6 thé sir dung cac thudc
tinh dé hiéu chinh su hién thi cua cac doi tuong hinh hoc trong ban vé AutoCAD. Sau khi thay
d6i thudc tinh cua cac ddi twgng, nén sir dung phuong thirc Update cé trong dbi tuong d6 dé
cap nhat nhitng thay doi trén ban vé.

J
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Duéi day 1a cac thudc tinh thuong dugc stir dung khi hiéu chinh cac dbi twong hinh hoc.
Thudc tinh Color - Mau cuia d6i tugng

Str dung thude tinh color dé léy hodc gan mau cho mét dédi tugng hinh hoc. Thudc tinh nay
cling c6 trong doi tugng Layer véi y nghia tuong duong.

object.Color

Tham sd Giai thich

Object La dbi twong hinh hoc, hoac déi twong Layer.

Color S6 nguyén hodc hang sb acColor, xac dinh mau cutia ddi twong. Khi mot déi twong
m¢&i dwoc tao ra, gia tri mac dinh cda thudc tinh nay acByLayer

Gia tri cua thudc tinh color 13 sd nguyén trong pham vi tir 0 dén 256, 9 trong céc s6 nay duoc
dinh nghia trudc véi cac hang s6 acColor trong AutoCAD. Du¢i day la danh sach cac hang so

nay:

acByBlock 0 Mau clia déi twong lay theo mau ctia Block chira dbi twong do.
acRed 1 Mau dé.

acYellow 2 Mau vang.

acGreen & Mau xanh la.

acCyan 4 Mau xanh lam.

acBlue 5 Mau xanh da troi.

acMagenta 6 Mau tim

acWhite 7 Mau trédng hoac den tuy thudc vao mau nén.

acByLayer 256 Mau ctia dbi twong 4y theo mau ctia I&p chira dbi twong do.

Poan ma dudi ddy cho phép ngudi dung chon dbi twong trén man hinh va thyc hién d6i mau
doi tugng dugc chon thanh mau dé:

Sub VD Color ()

Dim ent As AcadEntity
Dim P (2) As Double
‘ Chon déi tuong trén man hinh
On Error Resume Next
ThisDrawing.Utility.GetEntity ent, P, "Chon doi tuong can doi mau: "
If Not (ent Is Nothing) Then
‘ péi mau dbi tuong
ent.Color = acRed
ent.Update
End If
End Sub

Thudc tinh Layer — L6p chita d6i tugng

Str dung thudc tinh Layer dé ldy va thay doi 16p chia ddi twong. Thong thuong, khi mot dbi
tuong hinh hoc mai dugc tao ra, doi tugng do s€ dugce dat trén 16p hién hanh cua ban vé. Khi
nguoi dung thay doi gia tri cia thudc tinh Layer thanh tén cua mot 16p khac, doi twong do sé

@



GIAO TRINH TU PONG HOA THIET KE CAU PUONG

duogc ty dong chuyén vé nim trén 16p moi ndy. Néu ngudi ding gan cho thudc tinh Layer mot
tén 16p khong cd trong ban ve thi chuong trinh sé khong bao 161, va doi tuong van nam trén 16p
cll.

object.Layer

Tham sd

Object La dbi twong hinh hoc.

Layer Chudi chira tén cla lop.

Poan mé dudi ddy cho phép ngudi ding chon ddi twong trén man hinh va thuc hién doi 16p cia
doi tuong giu:qc chon thanh 16p “Layer1” (nguodi dung phai tao trudc mot 16p cod tén la
“Layer1” bang I¢nh cta AutoCAD):

Sub VD Layer ()
Dim ent As AcadEntity
Dim P(2) As Double
' Chon dbi tuong trén man hinh
On Error Resume Next
ThisDrawing.Utility.GetEntity ent, P, "Chon doi tuong can doi lop: "

If Not (ent Is Nothing) Then

' Chuyén 16p cho dbéi tuong
ent.Layer = "Layerl"
ent.Update
End If
End Sub

Thudc tinh LineType — Kiéu duwong ctia d6i twgng

Dé thay d6i kiéu hién thi ctia nét v& cac dbi tugng hinh hoc trén man hinh, thiét 1ap lai thudc
tinh Linetype cua dbi tuong thanh mot kiéu duong hién co6 trong ban v€. Thong thuong, khi
mot dbi tuong vira méi dugc tao ra, ddi tuong s€ dugc gan kiéu duong bﬁng kiéu duong hién
hanh trong ban v&. Thudc tinh nay ciing c¢6 hiéu luc voi ddi twong Layer.

object.Linetype

Object La dbi twong hinh hoc hodc dbi twong Layer.

Linetype Chu6j chtra tén cla kiéu dwdng ctia ddi twong. Ngoai ra, thudc tinh nay ciing cé
thé bang mot trong nhirng gia tri dac biét sau:

CONTINUOUS: day la kiéu dwdng méc dinh, dwoc AutoCAD ty déng tao ra.
BYLAYER: kiéu duong cia dbi twong sé duoc lay bang kiéu duong da duoc gan
cho I&p chira doi twong.

BYBLOCK: kiéu duong clia d6i twong sé dugc lay bang kiéu duong clia block cb
chtra doi tvong.

Poan mi dudi ddy cho phép ngudi ding chon dbi tugng trén man hinh va thyc hién ddi kiéu
duong cua doi tugng dugce chon thanh “DASHED2” (ngudi dung phai tao trudc ki€u duong co
tén la “DASHED2” bang 1énh cua AutoCAD):

Q@
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Sub VD LineType ()
Dim ent As AcadEntity
Dim P(2) As Double
' Chon d&bi tuong trén man hinh
On Error Resume Next
ThisDrawing.Utility.GetEntity ent, P, "Chon DT can doi kieu duong: "
If Not (ent Is Nothing) Then
' Chuyén kiéu dudng cho dbi tuong
ent.Linetype = "DASHED2"
ent.Update
End If
End Sub

v CHU Y c6 thé phai diéu chinh gia tri cia bién hé thdng LTSCALE thi mdi quan sat dugc cac
. ki€u dudng khdng phai la nét lién.

= =

Thudc tinh Lineweight — Chiéu day nét in

Thudc tinh Lineweight dung dé thiét lap chiéu day nét in cho céc ddi tuong hinh hoc va ddi
tuong Layer.

object.Lineweight

Gié tri cia thudc tinh nay 1a mdt hang s6 ki€u acLinewWeight:

Hang s6 Bé day (mm) | Hang s6 Hang s6
acLnWiByLayer Theo I&p acLnWt020 0.2 acLnWt080 0.8
acLnWiByBlock Theo Block acLnWt025 0.25 acL.nWt090 0.9
acLnWitByLwDefault Mac dinh acL.nWt030 0.3 acLnWt100 1.0
acLnWt000 0.0 acLnWt035 0.35 acLnWt106 1.06
acL.nWt005 0.05 acLnWt040 0.4 acLnWt120 1.2
acLnWt009 0.09 acLnWt050 0.5 acLnWt140 1.4
acLnWt013 0.13 acLnWt053 0.53 acLnWt158 1.58
acLnWt015 0.15 acLnWt060 0.6 acLnWt200 2.0
acLnWt018 0.18 acLnWt070 0.7 acLnWt211 2.11

Khi mét ddi tuong hinh hoc vira méi dugc tao ra, gié tri ciia thudc tinh ndy 1a acLnwtByLayer.
Néu khong duoc gan bang mot chiéu day nét in cu thé, chidu day nét in s& dugc 1y bang chiéu
day mic dinh ciia AutoCAD, chiéu day nay duoc xac dinh thong qua bién hé thong LWDEFAULT
(gia tri nay co6 don vi la 1/100 cia mm).

Poan ma Iénh sau s€ minh hoa céch thurc thao tac vai thudc tinh Lineweight:

Sub VD LineWeight ()

Dim circleObj As AcadCircle

Dim centerPoint (0 To 2) As Double

Dim radius As Double

' X4c dinh cac théng sb cua dudng tron

centerPoint (0) = 0#: centerPoint (l) = 0#: centerPoint(2) = 0#

@
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radius = 5#

' Tao duong tron trong khdéng gian mdé hinh

Set circleObj = ThisDrawing.ModelSpace.AddCircle (centerPoint,
radius)

ZoomAll

' Hién thi chiéu day hién hanh cta dudng tron

MsgBox "Chieu day hien hanh la: " & circleObj.Lineweight

' Thay dbi chiéu day cua dudng tron
acLnWt211

circleObj.Lineweight =
circleObj.Update

MsgBox " Chieu day hien hanh la: " & circleObj.Lineweight

End Sub

Ngoai nhitng thudc tinh nhu da gidi thidu & trén, ngudi 1ap trinh c6 thé st dung cac thudc tinh
sau dé hiéu chinh do6i tuong:

Thudc tinh Doi twgng ap dung Giai thich
Center Arc, Circle. Kiéu Variant (mang 3 phan t& kiéu double). Toa do
tdm cha do6i twong.
Radius Arc, Circle. Kiéu Double. Ban kinh cla cung tron hodc dwédng
tron.
Area Arc, Circle, LWPolyline, | Kiéu Double. Dién tich vang kheép kin cua déi twong.
Polyline. la thudc tinh doc-ghi d:éi v@i doi twong Circle, 1a thubc
tinh chi doc v@&i cac doi twong khac.
Length Line Kiéu Double. Thudc tinh chi doc xac dinh chiéu dai
clia doan thang.
TextString MText, Text. Kiéu String. Chudi van ban dwoc hién thj trong dbi
twong van ban.
Alignment Text. Hang sd kiéu acAlignment, xac dinh ché d6 canh
hang theo phwong dirng va phuvong ngang.
Rotation DimAligned, DimAngular, | Kiéu Double. Xac dinh géc xoay cua dbi twong so voi
DimDiametric, phuwong ngang, dwoc tinh bang Radian.
DimOrdinate, DimRadial,
DimRotated, MText, Text

5.4.3. Hi¢u chinh dwong da tuyén

Nhu dd duoc gidi thiéu & phan trude, ddi véi duong da tuyén 2D, c6 hai loai ddi tuong la:
LWPolyline va Polyline, cach thic hiéu chinh hai ddi twong nay 1a twong tu nhau. Tuy
nhién, can phai chu y mot diém khac biét 16n gitra hai ddi tuong nay: toa do tai mgt dinh cua
duong LwPolyline chi cé 2 thanh phﬁn X va'y, con toa do tai mot dinh ctia dudng Polyline
c¢6 ca 3 thanh phan X, Y va Z nhung thanh phéan thir 3 s& khong duoc sir dung. O day sé tap
trung gidi thiéu vé cach hiéu chinh dudng da tuyén dang Lwpolyline.

Khi hiéu chinh dudng da tuyén, ngoai nhimng cach thirc da dugc dé cap & trén, ngudi 1ap trinh
thuong stir dung céc phuong thic va thudce tinh sau:

Thudc tinh Giai thich

Area Double, chi doc. Dién tich ctia viing khép kin tao b&i dwérng da tuyén.

Closed Boolean. Bang TRUE: dwong da tuyén sé dwoc khép kin, bang FALSE:
dwdng da tuyén sé dwgc mé.

ConstantWidth Double. Chiéu day cuia tt cd cac doan cla dwdng da tuyén.

@
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Elevation Double. Cao d6 ctia dwong da tuyén (toa do z ctia dwong da tuyén).

Coordinate(i) Variant (thyc chat la mang 2 hoac 3 phan ti kiéu Double). Toa d6 cda dinh
thr i cda dwdng da tuyén.

Coordinates Variant (mang kiéu Double). Toa d6 cla tat ca cac dinh clia dwdng da tuyén.

Phuong thurc

SetWidth Thiét 1ap chiéu day dau va chiéu day cudi cho doan th i clia dwéng da tuyén.

GetWidth L4y chiéu day diu va chiéu day cudi cho doan th( i clia dwdng da tuyén.

Dudi day 1a mot s6 thao tac hiéu chinh dudng da tuyén thuong dung
Thém mot dinh vao duong da tuyén

Pé thém mot dinh vao dudng da tuyén, c6 thé sir dung phuong thirc Addvertex. Ca phap cia
phuong thirc nay nhu sau:

object.AddVertex Index, Point

Object La dbi twong LWPolyline.

Index Kiéu Integer. Chi s6 clia dinh can thém vao dwong da tuyén. Dinh dau tién cia
dwdng da tuyén dwoc danh so la 0. Gia tri Index nhap vao phai Ién hon 0.

Point Kiéu Variant (mang 2 phan ti kiéu Double) chira toa do clia diém can thém vao
dwong da tuyén.

Vi du sau s& minh hoa cach thirc chén mét dinh vao duong da tuyén:
Sub VD AddVertex ()
Dim plineObj As AcadLWPolyline

Dim points (0 To 9) As Double
' Xac dinh céc dinh cua dudng da tuyén

points(0) = 1: points(l) =1
points (2) = 1: points(3) 2
points(4) = 2: points(5) = 2
points (6) = 3: points(7) = 2
points (8) = 4: points(9) = 4

' Tao dudng da tuyén trong khéng gian mdé hinh

Set plineObj = ThisDrawing.ModelSpace.AddLightWeightPolyline (points)
ZoomAll

MsgBox "Them dinh vao duong da tuyen.", , "Vi du AddVertex"

' Pinh nghia toa dé dinh mdbi

Dim newVertex (0 To 1) As Double

newVertex (0) = 1.5: newVertex(l) = 1

' Thém mét dinh cdo dudng da tuyén

plineObj.AddVertex 2, newVertex

plineObj.Update

MsgBox "Da them dinh vao duong da tuyen.", , "Vi du AddVertex"
End Sub

Doc hoic thay d6i toa dd dinh ctia dwong da tuyén
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Pé doc hoic thay ddi toa do dinh cua dudng da tuyén, c6 thé sa dung thudc tinh
Coordinate (i) cO trong doi tugng LWPolyline. Khi st dung thudc tinh nay, can luu y 1a chi
s0 cac dinh cua duong da tuyén dugc danh so bat dau tur 0.

DBoan maé dudi day s€ tao mot duong da tuyén, sau do thay ddi toa do dinh tht 2 cua duong da
tuyén va hién thi toa d0 moi cua di€ém nay trong hdp thong béo.

Sub VD Coordinate ()
Dim plineObj As AcadlLWPolyline
Dim points (0 To 9) As Double
' Xac dinh céc dinh cua dudng da tuyén

points(0) = 1: points(l) =1
points (2) = 1: points(3) 2
points (4) = 2: points(5) = 2
points (6) = 3: points(7) = 2
points (8) = 4: points(9) = 4

' Tao dudng da tuyén trong khéng gian mé hinh

Set plineObj = ThisDrawing.ModelSpace.AddLightWeightPolyline (points)
ZoomAll

MsgBox "Thay doi toa do dinh 2.", , "Vi du Coordinate"

' Thay dbi toa dd cua dinh thu 2

Dim newVertex (0 To 1) As Double

newVertex (0) = 2: newVertex(l) =1
plineObj.Coordinate (2) = newVertex
plineOb7j.Update

' Poc lai toa dd cua dinh tha 2
Dim reaVertex As Variant
reaVertex = plineObj.Coordinate (2)

MsgBox "Toa do moi cua dinh 2: (" & _
reaVertex (0) & "," & reaVertex(l) & ")", , "Vi du Coordinate"
End Sub

5.4.4. Hiéu chinh van ban don

Déi twong vin ban don (Text) duge st dung rat nhidu trong cic ban vé thiét ké, vi vay, phan
nay chi tap trung gidi thi¢u cach thure hi€u chinh van ban don thuong dung

Thay d6i ndi dung ctia van ban

Dé thay d6i ndi dung cua vin ban don, st dung thudc tinh TextString cé trong dbi twong
Text. Vi du sau s€ tao mdt doi tugng van ban don, sau do thay doi ndi dung cia van ban don
do.

Sub Example TextString()
Dim textObj As AcadText
Dim text As String
Dim insPoint (0 To 2) As Double
Dim height As Double
' Pinh nghia d6i tuong vdn ban don
text = "Hello, World."
insPoint (0) = 2: insPoint(l) = 2: insPoint(2) = 0
height = 0.5

' Tao van ban don trong khéng gian mdé hinh
Set textObj = ThisDrawing.ModelSpace.AddText (text, insPoint, height)
ZoomAll



CHUONG V: LAP TRINH TREN AUTOCAD

' Thay d8i gid tri cua thudc tinh TextString

MsgBox "Thuoc tinh TextString la: " & textObj.TextString,
vbInformation, "Vi du TextString"

textObj.TextString = "Chao cac ban!"

textObj.Update

MsgBox " TextString duoc thay doi thanh: " & textObj.TextString,

vbInformation, "Vi du TextString"
End Sub

Thay d6i ché do canh hang

bpé thay ddi ché do canh hang ctia van ban don, st dung thudc tinh Alignment. Gid tri cua
thudc tinh nay c6 thé 1a mét trong nhitng hang s6 acAlignment sau:

Héng s6 Hang s8 Héng s6

acAlignmentLeft acAlignmentFit acAlignmentMiddleCenter
acAlignmentCenter acAlignmentTopLeft acAlignmentMiddleRight
acAlignmentRight acAlignmentTopCenter acAlignmentBottomLeft
acAlignmentAligned acAlignmentTopRight acAlignmentBottomCenter
acAlignmentMiddle acAlignmentMiddleLeft acAlignmentBottomRight

Y nghia cua cac hang sb nay dugc minh hoa trong hinh sau:

middle center top center
top left ———
middle left
baseline left
(default) — baseline right

bottom left bottom right
om left ——
baseline center_/ middle
bottom center

Hinh II-89: Minh hoa cac hang s6 acAlignment.

top right

middle right

Khi thyc hién thay doi ché do canh hang cta ddi tuong, can luu y dén toa do diém duoc sir
dung dé lam diém canh hang. Vi tung ché do canh hang khéac nhau, toa do diém nay co thé la
toa do chura trong thudc tinh InsertionPoint hodc thudc tinh TextAlignmentPoint:
4 Vin ban canh hang bang acAlignmentLeft s& st dung thudc tinh InsertionPoint dé dinh vi
tri cia van ban;
4 Vin ban canh hang bang acAlignmentAligned hoic acAlignmentFit s& sir dung ca hai
thudc tinh InsertionPoint va TextAlignmentPoint dé dinh vi tri cia van ban;
4 Vin ban canh hang bang cac cach khac s& s dung thudc tinh TextAlignmentPoint dé
dinh vi tri van ban.
Chinh vi vay, khi thay ddi ché @6 canh hang cho van ban, can phai xac dinh rd ché dd canh
hang dé xac dinh toa d§ diém chén cta van ban cho hop 1y.
Vi du sau s€ minh hoa céch thay ddi ché do canh hang cho van ban. Trong vi du c6 tao mot
diém trong khong gian md hinh dung dé tao diém tham chicu dé thay rd hon sy thay doi vi tri
cua van ban khi thiét 1p lai ché do canh hang
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Sub VD Alignment ()
Dim textObj As AcadText
Dim textString As String
Dim insPoint (0 To 2) As Double, aliPoint (0 To 2) As Double
Dim height As Double
Dim oldPDMODE As Integer
Dim pointObj As AcadPoint
' Pinh nghia dbi tuong vdn ban don

textString = "Hello, World."
insPoint (0) = 3: insPoint(l) = 3: insPoint(2) = 0
aliPoint (0) = 3: aliPoint(l) = 3: aliPoint(2) = 0

height = 0.5

' Tao dbi tuong vdn ban trong khéng gian md hinh

Set textObj = ThisDrawing.ModelSpace.AddText
(textString, insPoint, height)

' Luu kiéu hién thi diém

01dPDMODE = ThisDrawing.GetVariable ("PDMODE")

' Tao mét diém hinh chir thip tai diém TextAlighmentPoint,
' @ c6 thé hinh dung ré hon su thay dbi

Set pointObj = ThisDrawing.ModelSpace.AddPoint (aliPoint)
pointObj.Color = acRed

' Chuyén kiéu hién thi diém thanh kiéu chit thap

ThisDrawing.SetVariable "PDMODE", 2
ThisDrawing.Application.ZoomAll

' Thay ché d6 canh hang.

textObj.Alignment = acAlignmentRight

' Do ché d5 canh hang méi 1a acAlignmentRight nén diém tham chiéu
' d& dinh vi vin ban 13 TextAlignmentPoint

' Vi vay, can phai gan toa dd cho diém TextAlignmentPoint
textObj.TextAlignmentPoint = aliPoint

textObj.Update

MsgBox "Van ban dang o che do canh phai"

' Canh gifta v3n ban véi diém tham chiéu 1a diém TextAlignmentPoint
textObj.Alignment = acAlignmentCenter

textObj.Update

MsgBox "Van ban dang o che do canh giua"

' Hoan tra lai kiéu hién thi diém
ThisDrawing.SetVariable "PDMODE", oldPDMODE
End Sub

5.5. Lam viéc v&i Iop (Layer)

Lép 1a cac tang trong sudt ma trén do ta co thé t6 chirc va nhom nhiéu loai di twong hinh hoc
khéac nhau cua ban vé, Viéc sap x€p cac lop va doi tugng trén 16p gitp quan ly thong tin cua
ban v€ dé dang hon.

Qua trinh v& ludn duge thyc hién trén mot 16p nao d6. Pé ¢ thé 1a 16p mic dinh hodc mot l6p
tur tao ra. Moi 16p déu c6 mot mau va kiéu dudng tuong tng. Chang han, ngudi 1ap trinh c6 thé
tao ra mot 16p ma trén do chi v& cac duong truc va gan cho né mau xanh voi kiéu duong 1a
CENTER. Tiép d6, ctr khi nao mubn v& cac dudng tryc ta chi can chuyen sang 16p d6 va bat
dau v&. Khong nhét thiét 1a phai thiét lap kiéu duong va mau sac moi khi muon vé mot dudong
truc. Ngoai ra, ciing c6 thé tit 16p dudng truc néu khéng mudn hién thi hodc in cac ddi twong
nay. Str dung 16p 1a mot trong nhing uu diém 16n khi vé bang AutoCAD so véi khi sir dung véi
gidy but théng thuong.

o
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Tudng A—
bien — s &;\g?

D6 g6 —

Tat ca cac I6p
Hinh 11-vu: runn hoa viéc st dung Idp

5.5.1. Tao 16p méi

Nguoi lap trinh c6 thé tao va dat tén 16p cho mot nhom cac ddi twong co ¥ nghia chung nao doé
(chang han nhu 16p cac bue tudng hodc 16p kich thudce) va gan mau va kiéu duong cho nhiing
16p nay. Khi sap xép so do 16p, nén chon tén 16p sao cho c6 y nghia.

Khi bit ddu mot ban v& méi, AutoCAD s& tao ra mot 16p dic biét c6 tén 1a 0. Lép 0 nay dugce
mac dinh gan cho mau s6 7 (mau trang hoac mau den tuy thudc vao gia tri mau nén) va véi kiéu
duong conTINUOUS (lién tuc). Va nguoi dung khong thé xod 16p 0 nay.

Ngudi 1ap trinh c6 thé tao ra 16p méi va gan thudc tinh mau sic ciing nhu kiéu dudng cho
nhitng 16p nay. Moi mot 16p 1a mdt phan tur cua tap doi tugng Layers. Va dé tao mot 16p moi,
c6 thé sir dung phuong thirc Add c6 trong tap doi tugng Layers. Cl phdp cua phuong thirc nay
nhu sau:

Set RetVal = object.Add (Name)

Tham sd Giai thich

Object La tap dbi twong Layers.
Name Kiéu String. Xac dinh tén cla I&p sé dwoc tao trong ban vé.
RetVal Kiéu Layer. Bién tham chiéu dén déi twong Layer vira méi duoc tao.

Poan ma 1énh sau s€ tao 16p mdi tén “New Layer”, gdn mau cho 16p va sau do hién thi cac
thong tin cua 16p trong mot hdp thong bao.

Sub VD AddLayer ()
Dim layerObj As AcadLayer
' Thém l6p méi vao tdp dbéi tuong Layers
Set layerObj = ThisDrawing.Layers.Add("New Layer")
' Thiét 1l4p mau cia 1l6p méi 1a mau doé
layerObj.Color = acRed
' Hién thi cdc théng tin cua 1lép mdi tao
MsgBox layerObj.Name & " has been added." & vbCrLf &
"LayerOn Status: " & layerObj.LayerOn & vbCrLf &
"Freeze Status: " & layerObj.Freeze & vbCrLf &
"Lock Status: " & layerObj.Lock & vbCrLf &
"Color: " & layerObj.Color, , "Add Example"
End Sub

VAR
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CHU Y Khi tao mdt I6p mdi, néu tham s8 Name tring tén véi mot 16p d& c6 thi I6p d& co
sé khong bi xod di va chuong trinh sé khéng bdo 10i. Khi d6, d6i tugng RetVal sé dugc tu
dong tham chiéu dén I6p co tén IGp bang vdi gia tri cha tham s6 Name.

5.5.2. Truy xuit va thay doi tén mot 16p da co

Khi can thyc hién mot tac dong nao d6 dén mot 16p, ngudi 1ap trinh can phai thuc hién thao tac
truy cap dén 16p d6. Bé lam duogc viée ndy, ngudi 1ap trinh phai thuc hién thong qua tap déi
tuong Layers co trong dbi twgng Document, vi tat ca cac 16p déu dugc chira trong tap dbi
tuong ndy. Cach thirc truy xuat dén mot 16p co tén 1a “New Layer” dé c6 trong ban v& nhu sau:

Dim layerObj As AcadLayer
Set layerObj = ThisDrawing.Layers ("New_ Layer")

Ngoai ra, ngudi 1ap trinh ciing c¢6 thé sir dung vong lip For Each dé duyét qua tat ca cac 16p
dang co trong ban vé.

Doan ma dudi day s& duyét qua tat ca cac 10p trong tap ddi twong Layers, hién thi tén cia cac
16p trong hop thong bao va néu 16p nao cd tén la “New Layer” s€ doi tén thanh
“Tuong Canh’:

Sub VD DuyetLop ()
Dim layerNames As String

Dim ent As AcadLayer

layerNames = ""
For Each ent In ThisDrawing.Layers

If ent.Name = "New Layer" Then

ent.Name = "Tuong Canh"

End If

layerNames = layerNames + ent.Name + vbCrLf
Next
MsgBox "Danh sach cac lop: " + vbCrLf + layerNames

End Sub

5.5.3. Thiét lap 16p hién hanh

Qua trinh v€ luén dugc thyuc hién trén 16p hién hanh. Sau khi chon 16p thanh 16p hién hanh, cac
doi tugng hinh hoc méi dugc tao ra déu dugce dat trén 16p do6 va tat ca cac doi tuong nay déu st
dung mau va kiéu duong cua 16p do. Can luu y la: khong the thiét 1ap thanh 16p hién hanh cho
mot 16p nao d6 néu nhu 16p d6 da dong ciing (Freeze).
Pé chon mot 16p lam 16p hién hanh, ta st dung thudc tinh ActiveLayer trong ddi tuong
Document. Poan ma dudi day s€ tao mot 16p mdi va bién 16p do thanh 16p hién hanh:

Dim newlayer As AcadLayer

Set newlayer = ThisDrawing.Layers.Add("LAYER1")
ThisDrawing.Activelayer = newlayer

5.5.4. Thiét 1ap cac ché d9 hién thi cia 16p

AutoCAD khong hién thi hay in cac di tugng dugc vé trén cac 16p an. Néu mudn khong bi
vudng tam nhin khi lam viéc chi tiét trén mot 16p hodc mot s6 16p cu thé, hodc néu khong mudn
in mot so chi tiét nhat dinh, chang han nhu duong chuan hodc cac dudong tam, ta cé thé tat hoac
lam dong cung céc 16p khong can thiét do.

J
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Hinh thirc diéu khién tinh nhin thdy ctia mot 16p phu thude vao cach ta lam vige va kich thuéce
ban v€, bao gom: bat/tat 16p, khod/mé khoa 16p, dong cirng/tan 16p.

Bat/Tat 16p

Cac lop da tat s& van dugc tai tao lai cling v0i ban v€ nhung lai khong dugc hién thi hay in ra.
Nén tit cac 16p di thay vi lam dong cimg néu thudng xuyén chuyén 601 gitta cac 16p c6 nhin

thdy va 16p an. Bang cach tit cac 10p, ta tranh phai tai tao lai ban vé moi khi lam tan 1ép. Khi
bat mot 16p da duoc tit, AutoCAD sé& vé lai cac ddi tugng trén 16p do.

L — u L = ” L

—

a_ a_
E] N

Bat tat ca cac I6p Bat 2 I16p Bat 1 16p
Hinh II-91: Minh hoa viéc bat tat I6p trong AutoCAD

—1

Pé bat hay tit cac 16p, ta str dung thudc tinh Layeron. Dé bat mot 16p, gan gia tri TRUE va dé
tat mot 16p thi gén gia tri FALSE cho thudc tinh nay.

Trong vi du sau, ta tao mot 16p moi, tiép d6 thém mot vong tron va tit 16p d6 di dé khong nhin
thay vong tron nira.

Sub VD LayerInvisble ()
" Tao duong tron

Dim circleObj As AcadCircle

Dim center (0 To 2) As Double
Dim radius As Double
center (0) = 2: center(l) = 2: center(2) = 0
radius = 1
Set circleObj = ThisDrawing.ModelSpace.
AddCircle (center, radius)
circleObj.Color = acBylayer
" Tao l1lép "ABC"
Dim layerObj As AcadLayer
Set layerObj = ThisDrawing.Layers.Add ("ABC")
layerObj.Color = acRed
" Gan dudng tron vao 1ldép "ABC"
circleObj.Layer = "ABC"
circleObj.Update
' Tt 16p "ABC"
layerObj.LayerOn = False
ThisDrawing.Regen acActiveViewport
End Sub

Pong citng/Tan 16p

Nguoi 1ap trinh c6 thé 1am dong ctng cac 16p khong can hién thi trong thoi gian dai dé tang tdc
d6 hién thi nhimng thay ddi, cai thién qua trinh lya chon déi tuong va giam thoi gian tai tao cho
nhitng ban v& phtc tap. AutoCAD khong hién thi, in hay téi tao cac dbi tugng trén cac 16p dong
cimg. Khi ta 1am “tan” mot 16p bi déng cting, AutoCAD s& phuc hdi va hién thi cac ddi tuong
trén 16p do.

Pé lam dong ctng hay lam tan mot 16p bi dong cimg, ta st dung thudc tinh Freeze. Dé lam
dong cimg mot 10p, ta gan gia tri TRUE va dé 1am tan mot 16p, ta gan gia tri FALSE cho thudc
tinh nay.

&
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Vi du sau tao mdt 16p maéi cé tén “ABC” va sau d6 lam dong cung 16p do.

Sub VD LayerFreeze ()
" Tao l1lép "ABC"
Dim layerObj As AcadlLayer
Set layerObj = ThisDrawing.Layers.Add("ABC")
" Pébng cing l1l6p "ABC"
layerObj.Freeze = True
End Sub

Khoa/M¢ khoa 16p

Khi mot 16p da bi khoa, cac ddi twong nam trén 16p d6 s& khong thé hiéu chinh dugc nira mic
du nguoi dung van nhin thiy chung trén ban v&. Bién phap khoa 16p rat hitu ich khi nguoi dung
mudn hiéu chinh cac d6i tuong trén mot 16p nao do nhung déng thoi ciing mubn quan sat cac
d6i tugng 6 cac 16p khac ma khong lam anh huong dén cac d6i tugng & 16p nay. Nguoi dung c6
thé bién mot 16p d bi khoa thanh 16p hién hanh, thém ddi twong vao 16p, mau va kiéu duong
ctia cic 16p, ... nhung khong thé hiéu chinh cac dbi twong da co trong 16p.

Dé khoa hay mé cac 16p, ta sir dung thudc tinh Lock. Néu mubn khoa mot 16p, ta gan gi tri
TRUE, m& khoa ta gan gid tri FALSE cho thudc tinh nay.

Vi du sau tao mdt 16p co6 tén “ABC” va sau do khod 16p nay lai.

Sub VD LayerLock()
" Tao 1l6p "ABC"
Dim layerObj As AcadLayer

Set layerObj = ThisDrawing.Layers.Add ("ABC")

" Khbéa 1l6p "ABC"
layerObj.Lock = True
End Sub

5.5.5. Xoa lop
Dé x6a 10p, str dung phuong thirc Delete cta chinh d6i tuong Layer.

Lép c6 thé dugc xoa bat ky lic nao trong khi v&. Tuy nhién, khong thé xoa 16p hién hanh, 16p
0, hoac 16p dang c6 chira doi tuong, n€u co tinh thyc hi¢n, chuong trinh s€ phat sinh 16i.

GOT Y Dé xod cac ddi tugng phi hinh hoc (bao gom ca ddi tugng Layer) khéng con dugc
s(r dung trong ban V&, c6 thé str dung phuong thirc PurgeAll cé trong d6i tugng Document,
S hodc sr dung |énh Purge tai dong lénh clia AutoCAD.

Poan ma sau sé& thuc hién xo0d 16p c6 tén la “aBC”.

Sub VD LayerDelete ()
Dim layerObj As AcadlLayer
Set layerObj = ThisDrawing.Layers.Add ("ABC")
layerObj.Delete

End Sub

5.6. Thao tac v&i kiéu dwong — Linetype

Kiéu duong 1a sy lap lai miu gach ngang, chiam, cac khoang tréng hodc cic ky hiéu khac.
Trong AutoCAD, cac kiéu duong dugc dinh nghia san trong tép ACAD.LIN. Khi mudn sir dung
mot ki€u duong nao do, can phai thyc hién tai kieu duong d6 vao trong AutoCAD.

J
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GOT Y DGi vdi AutoCAD 2002, thdng thuding, tép ACAD.LIN sé& dugc luu trong thu’ muc
“C:\Program Files\AutoCAD 2002\Support”

5.6.1. Tai kiéu duong vio AutoCAD

Dé tai kiéu duong vao AutoCAD, s dung phu’O’ng thirc Load c6 trong tap d6i twong
Linetypes. Nhiing kiéu duong di duogc tai vao déu nam trong tdp ddi twong Linetypes. Cu
phap cua phuong thirc Load nhu sau:

object.Load LineTypeName, FileName

Object La tap dbi twong Linetypes

LineTypeName | Kiéu String. Tén cla kiéu dwéng can tai vao AutoCAD (tén cla kiéu duwdng phai
c6 trong tép chra kiéu duwong).

FileName Kiéu String. Tén tép chira kiéu dwdng can tai vao AutoCAD.

Vi du sau thyuc hién tai kiéu dudng “CENTER” tir tép ACAD. LIN. Néu kiéu dudng nay di co, thi
mot thong bao s€ xuat hién d€ bao cho nguoi dung duoc biét:

Sub VD LinetypeLoad()
Dim linetypeName As String
linetypeName = "CENTER"

' Tai kidu dudng "CENTER" tu tép acad.lin

On Error Resume Next ' bay 16i
ThisDrawing.Linetypes.Load linetypeName, "acad.lin"

' Néu kiéu duong da tén tai, thédng bdo cho ngudi dung

If Err.Description = "Duplicate record name" Then
MsgBox "Kieu duong ten '" & linetypeName & "' da duoc tai."
End If
End Sub

5.6.2. Truy xuit va déi tén kiéu duong

Khi can thuc hién mot mot tac dong nao do dén kiéu duong, nguoi 1ap trinh can phai thuc hién
thao tac truy xuét dén kiéu duong do. Pé lam duoc viée nay, nguoi lap trinh phai thuc hién
thong qua tap d6i twong Linetypes c6 trong dbi twong Document Vi tat ca cac kiéu duong déu
duogc chira trong tap ddi twong nay. Cach thirc truy xuat dén kiéu dudng co tén 1a “CENTER” d3
c6 trong ban v€ nhu sau:

Dim linetypeObj As AcadLineType
Set linetypeObj = ThisDrawing.Linetypes ("CENTER")

Nguoi ding cé thé ddi tén mot kiéu duong dé dé nhan biét hon trong qua trinh sir dung. Khi ddi
tén kiéu dudng, thuc chit 1a chi d6i tén kiéu dudng dinh nghia trong ban v&. Tén kiéu dudng
trong tép .LIN van giit nguyén. Dé doi tén kiéu duong, ta sir dung thudc tinh Name c6 trong
déituqngiLinetype.
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CHU Y Khdng thé doi tén kiéu dudng BYLAYER, BYBLOCK, hodc CONTINUOUS.

Vi du sau thuc hién viéc truy xuat dén kiéu duong tén 1a CENTER va doi tén kiéu dudong thanh
“Duong Tam”. Néu kiéu duong nay chua co6 trong ban v, s€ thong bao 161 cho nguoi dung:

Sub VD LinetypeName ()

Dim linetypeObj As AcadLineType

On Error Resume Next

' Thuc hién truy xudt dén kiéu duodng

Set linetypeObj = ThisDrawing.Linetypes ("CENTER")

If linetypeObj Is Nothing Then
' Théng bdo 18i khi kiéu dudng khéng tédn tai
MsgBox "Kieu duong khong ton tai"

Else
' Thay d&bi tén kiéu dudng
linetypeObj.Name = "Duong Tam"
End If
End Sub

5.6.3. Thiét 1ap kiéu dwong hién hanh

Khi mot kiéu duong duogc kich hoat lam kiéu duong hién hanh, tat ca cac dbi tuong moi dugc
tao s€ sir dung kiéu duong nay, trir khi doi tugng do co kiéu duong la BYLAYER hodc BYBLOCK.
bé kich hoat mdt kiéu duong thanh ki€u duong hién hanh, st dung thudc tinh
ActiveLinetype c6 trong doi tugng Document.

Doan ma sau s€ kich hoat ki€éu duong “CENTER” thanh ki€éu dudong hién hanh cia ban vé:

Sub VD ActivelLinetype ()
Dim linetypeObj As AcadLineType

Set linetypeObj = ThisDrawing.Linetypes ("CENTER")
ThisDrawing.ActiveLinetype = linetypeObj
End Sub

5.6.4. Xo4 kiéu duwong da c6

Khi khong can str dung mot kiéu duong nao do, c6 thé xéa kiéu duong ra khoi ban vé. Dé thuc
hién thao tac nay, sir dung phuong thirc Delete c6 trong doi tugng Linetype.

Tuy nhién khong thé x6a kiéu duong “BYLAYER”, “BYBLOCK”, “CONTINUOUS”, kiéu
duong hién hanh hoac kiéu duong dang dugc mot doi tugng khac st dung.

GOT Y Dé xo0d cac ddi tugng phi hinh hoc (bao gdm ca d6i tugng Linetype) khong con
dudc s dung trong ban vé&, cd thé sir dung phuang thic PurgeAll cé trong ddi tugng
Document, hoac st dung |énh Purge tai dong Iénh ctia AutoCAD.

—

Poan mi sau thuc hién xo4 kiéu duong “CENTER” khoi ban vé AutoCAD.

Sub VD LinetypeDelete ()
Dim linetypeObj As AcadLineType
Set linetypeObj = ThisDrawing.Linetypes ("CENTER")
linetypeObj.Delete

End Sub
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5.7. Thao tac v&i dwong kich thwéc — Dimension

Puong kich thude cho biét cac sb do hinh hoc cta dbi twong nhu khoang cach, goc gitta cac dbi
tuong va toa do XY ctuia mot diém. AutoCAD cung cép 3 loai kich thudc co ban: dang duong
(Kich thuéc dai, kich thuéc hinh chiéu....), dang goc (kich thudc goc,...) va dang tia (kich
thudce ban kinh, kich thudc duong kinh,...).

Dimension Text (Chir kich thwoc)

Arrowhead (Pau miii tén)
=—50.00

. - Dimension Line (Bwéng ghi kich thuéc)
ﬁ _I Extension Line (Bwéng gidng)

S

Hinh II-92: Cac thanh phan co ban ctia dudng kich thudc.

Puong kich thudc cling 1a dbi tuong hinh hoc nén vi¢e tao cac duong kich thude cling tuong tu
nhu cac d6i tugng hinh hoc khac. Trudc tién, xac dinh noi chira d6i tuong (ModelSpace hay
PaperSpace), sau d6 su dung cac phuong thirc tao dudong kich thudc véi dang AddDimxxx
(XXX 1a loai duong kich thude tuong tng).

Kiéu dang cta duong kich thuéc méi duoc tao ra s& dugc iy theo dinh dang cua kiéu duong
kich thuéc (DimensionStyle) hién hanh trén ban ve€. Sau khi dugc tao ra, nguoi dung cod thé
thay d6i kiéu dang cua timg thanh phan trong dudng kich thudc thong qua cac thudc tinh tuong
g c6 trong ddi twong duong kich thudc, hodc co thé dinh dang theo mot kiéu dudng kich
thudc da c6 thong qua thudc tinh styleName.

5.7.1. Kiéu dwong kich thwéc — DimensionStyle

Céc kiéu duong kich thudc trong mot ban v& dugce quan 1y trong tap di tugng Dimstyles cla
doi tuong Document. MOoi ki€u duong kinh thude, la mdt phan tor cua tdp doi tugng
DimStyles, chira cac thiét 1ap chi tiét ve kiéu dang ctia duong kich thudec.

GOT Y Trong AutoCAD, dé thiét Iap ki€u dudng kich thudc, ngudi ding cé thé truy cap

thong qua trinh don Format = Dimension Styles...

Tao ki€u duong kich thwée

Str dung phuong thirc Add c6 trong tap dbi tugng DimStyles dé tao moi mot kiéu dudng kich
thudce. Ca phép cua phuong thire nay nhu sau:

Set RetVal = DimStyles.Add (Name)

Name
RetVal

Kiéu String. Tén cla kiéu duwong kich thwéc sé duoc tao.

Déi twong kiéu DimStyle chira kiéu dwdng kich thuwdc vira duoc tao.

Poan ma sau s€ tao mot kiéu duong kich thudec méi co6 tén la “NewdimStyle”

Dim objDimStyle As AcadDimStyle

Q@
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Set objDimStyle = ThisDrawing.DimStyles.Add ("NewDimStyle")

DPinh dang kiéu dwong kich thuéc

Kiéu duong kich thudc méi duge tao sé thira hudng tat ca cac thude tinh cua kiéu dudng kich
thudc hién hanh trong ban v€. Tuy nhién, viéc hi¢u chinh dinh dang cho kiéu duong kich thudce
kha khé khan vi dbi twong kiéu duong kich thude khong cé cac thude tinh hay phuong thic
phuc vu cho muc dich nay. Dé thay doi dinh dang cho kiéu duong kich thudc, ngudi dung phai
tién hanh gian tiép thong qua viéc thiét 1ap cac bién hé théng. Nhu vay, viéc tao va hi¢u chinh
dinh dang cua mot kiéu duong kich thudce co thé duoc thuc hién theo trinh tu sau:

1. Tao dbi tuong kiéu duong kich thudc st dung phuong thirc add cé trong tap ddi tugng
SimStyles.

2. Thiét lap cac bién hé ‘Ehéng tuong ng v6i dinh dang cua ting thanh phan trong kiéu duong
kich thudc can thay doi.

3. Sir dung phuong thirc CopyFrom ¢ trong ddi twong kiéu duong kich thude dé cap nhat cac
dinh dang da thay doi.

Vi du sau thyuc hién tao mot kiéu dudng kich thudc méi c6 tén “NewDimstyle” va sau d6 thuc
hién hi€u chinh dinh dang cho ki¢u dudng kich thudc do.

Public Sub NewDimStyle ()
Dim objDimStyle As AcadDimStyle
' Tao kiédu dudng kich thudc méi
Set objDimStyle = ThisDrawing.DimStyles.Add ("NewDimStyle")

‘Thiét 1ap céc bién hé thdng dé dinh dang kiéu duong kich thudc
ThisDrawing.SetVariable "DIMCLRD", acRed
ThisDrawing.SetVariable "DIMCLRE", acBlue
ThisDrawing.SetVariable "DIMCLRT", acWhite
ThisDrawing.SetVariable "DIMLWD", acLnWtByLwDefault

‘' Cap nhat nhiting thay ddi cho kiéu dudng kich thudc

objDimStyle.CopyFrom ThisDrawing
End Sub

C6 rat nhiéu bién hé théng dung dé dinh dang kiéu duong kich thudc va cac bién hé thong nay
déu dugc bat dau bang tién t6 DIM. Nguoi dung c6 thé tham khao cac bién hé thong nay trong
muc “System Variable” trong tai lidu “AutoCAD Command Reference” c6 san trong b tai liéu
trg giup ciia AutoCAD. Duéi day 1a danh sach cac bién hé thong dinh dang kiéu duong kich
thudc hay dugce sir dung:

DIMASZ Kiéu Double. X&c dinh kich thuwéc mii tén clia dwdng kich thudc.

DIMBLK Kiéu String. Xac dinh tén cla loai mii tén cha dwong kich thuwdc. Mot sb gia tri
thwong dung:

" . " # "_OBLIQUE " ﬁ "_OPEN" 9

DIMTSZ Kiéu Double. Xac dinh kich thuwéc cla mii tén trong truong hop bién hé théng
DIMBLK dwgc gan bang " OBLIQUE". Néu gan bang so khac khong, kiéu mi tén
sé& dwoc ty dong chuyén thanh “ OBLTQUE”; néu gan bang 0, kiéu mi tén sé la kiéu
duwoc xac dinh trong bién hé théng DIMBLK.

o
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DIMCLRD | Kiéu Integer. Xac dinh mau cla dwdng kich thuwdc va mii tén.
DIMCLRE | Kiéu Integer. Xac dinh mau ctia duéng giong.

DIMCLRT | Kiéu Integer. Xac dinh mau cta chi kich thuwéc.

DIMLWD Kiéu Double. Xac dinh bé day ctia dwdng kich thuéc

DIMDEC Kiéu Integer. Xac dinh sé chi¥ s6 sau dau phay trong phan chir kich thuéec.

St dung kiéu duwong kich thuéce

Cac doi tuong duong kich thudc mdi dugce tao ra s€ duoc léy dinh dang cua kiéu duong kich
thudc hién hanh. Nguoi dung c6 thé thay dbi kiéu duong kich thudc hién hanh bang cach gan
gia tri ctia thudc tinh ActiveDimStyle bang mot dbi tuong kiéu dudng kich thudc. Chang han
nhu khi muén thay dbi kiéu duong kich thudc hién hanh thanh kiéu duong kich thuée da duogc
tao & vi du trude, co thé dung doan ma sau;

ThisDrawing.ActiveDimStyle = objDimStyle

Hoac

ThisDrawing.ActiveDimStyle = ThisDrawing.DimStyles ("NewDimStyle")

Ngoai ra, sau khi dudng kich thudc dugc tao ra, ngudi dung cé thé thay doi kiéu duong kich
thude cho nd bang cach gan gia tri cho thude tinh styleName c6 trong doi tugng duong kich
thudc.

Vi du sau cho phép nguoi dung chon mot duong kich thudc trén man hinh va thay d6i kiéu
duong kich thude ctia doi twong do thanh ki€u duong kich thudc “NewDimStyle” da dugc tao
& vi du trude.

Sub VD StyleName ()
Dim dimEnt As AcadEntity
Dim P As Variant
' Chon dbi tuong dudng kich thudc trén man hinh

ThisDrawing.Utility.GetEntity dimEnt, P, "Chon duong kich thuoc: "

\ Thay d6i kiéu dudng kich thuéc cho dudng kich thudc duge chon
dimEnt.StyleName = "NewDimStyle"
End Sub

5.7.2. Tao duong kich thuwée

Dé tao méi duong kich thude, nguoi dung cé thé sir dung cac phuong thirc AddDimxxx, véi
xxx la loai duong kich thudc can tao. AutoCAD c6 nhi€u loai duong kich thudc khac nhau,
dudi day chi trinh bay cach thuc tao céac loai duong kich thudc thuong dung.

Puwong kich thwdc dai - DimAligned

St dung phuong thitc AddDimAligned dé tao mé&i dudng kich thuéc dai. Vi duong kich
thudc nay, nguoi dung phai xac dinh 3 diém: 2 diém goc va mét diem xac dinh vi tri chit kich
thude. Puong kich thude dugc tao ra s€ nam song song voi doan thang tao bdi 2 diém goc.



GIAO TRINH TU PONG HOA THIET KE CAU PUONG

TextPosition

2

ExtLine1Point ExtLine2Point

Hinh II-93: Pudng kich thudc dai.

Cu phép ctua phuong thitc AddDimAl1igned nhu sau:

Set RetVal = object.AddDimAligned (ExtLinelPoint, ExtLine2Point, TextPosition)

ExtLine1Point | Kiéu Variant (mang 3 phan t& kiéu Double). Toa do diém gbc thir nhét.
ExtLine2Point | Kiéu Variant (mang 3 phan t& kiéu Double). Toa d6 diém gbc th hai.

TextPosition | Kiéu Variant (mang 3 phan t& kiéu Double). Toa d6 diém ghi kich thuwéc.

RetVal Doéi twong kiéu DimAligned, tham chiéu dén dbi twong vira méi dwoc tao.

Vi du sau s€ tao mot duong kich thude dai véi toa do hai diém géc la (5,5,0) va (10,8,0), con
toa do diém ghi kich thudc 1a (6.5,8,0)

Sub VD AddDimAligned()
Dim dimObj As AcadDimAligned
Dim P1(0 To 2) As Double
Dim P2 (0 To 2) As Double
Dim location (0 To 2) As Double

' Pinh nghia cédc diém trén dudng kich thudc

P1 (0) = 5#: P1 (1) = 5#: P1 (2) = O#
P2 (0) = 10#: P2 (1) = 8#: P2 (2) = 0#
location(0) = 6.5: location(l) = 8#: location(2) = 0#

' Tao dudng kich thudc dai trong khéng gian mé hinh
Set dimObj = ThisDrawing.ModelSpace.AddDimAligned (P1, P2, location)

ZoomAll
End Sub

Puong kich thudce hinh chiéu - DimRotated

St dung phuong thirc AddpimRotated dé tao méi dudng kich thudc hinh chiéu. Véi duong
kich thudc ndy, nguoi dung can phai xac dinh 2 diém gbc, 1 diém nam trén dudng kich thude
va gia tri goc xoay. Kich thudc duoc ghi 1a hinh chiéu cua doan thiang ndi 2 diém gbc 1én
phuong tao vé6i truc X mot goc bang goc xoay va di qua diém nam trén dudng kich thude. Hinh
dudi day minh hoa céc thanh phan can thiét dé tao dudng kich thudc hinh chiéu:
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XLine1Point
XLine2Point

"‘Il TR R N R RN NN

«.:-,\I.?ntaﬁpnhngle
DimLineLocation

Hinh II-94: Pudng kich thu'éc hinh chiéu.

Cu phép cua phuong thirc AddDimRotated nhu sau:

Set RetVal = object.AddDimRotated (XLinelPoint, XLine2Point, DimLinelLocation,

RotationAngle)

XLine1Point
XLine2Point

DimLineLocation

RotationAngle

RetVal

Kiéu Variant (mang 3 phan t&r kiéu Double). Toa do diém gbc thi nhat.
Kiéu Variant (méng 3 phan t& kiéu Double). Toa d6 diém gbc the hai.

Kiéu Variant (mang 3 phan t& kiéu Double). Toa d6 diém nam trén duwdng kich
thuwdrce.

Kiéu Double. Géc xoay so véi phwong ngang cla phwong chiéu, tinh bang
Radian.

Déi twong kiéu DimRotated, tham chiéu dén ddi twong vira méi dwoc tao.

Vi du sau tao mot duong kich thuge hinh chiéu véi toa d6 hai diém géc 1a (0,5,0) va (5,5,0); toa
d6 diém nam trén dudng kich thudce 1a (0,0,0); goc xoay phuong chiéu bang 120 do.

Sub VD AddDimRotated()
Dim dimObj As AcadDimRotated
Dim pointl (0 To 2) As Double
Dim point2 (0 To 2) As Double
Dim location(0 To 2) As Double
Dim rotAngle As Double

' Xac dinh cédc gid tri can thiét

pointl (0) = O#: pointl (1) = 5#: pointl(2) = O#

point2 (0) = 5#: point2 (1) = 5#: point2(2) = 0#

location(0) = O#: location(l) = O#: location(2) = 0O#

rotAngle = 120

rotAngle = rotAngle * 3.141592 / 180# ' Chuyén sang Radian

' Tao dudng kich thudc hinh chiéu trong khéng gian mé hinh
Set dimObj = ThisDrawing.ModelSpace.AddDimRotated

(pointl, point2, location, rotAngle)
ZoomAll

End Sub
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GOT Y Dé tao dudng kich thudc hinh chiéu theo phuong ngang (Horizontal) thi gan géc
xoay phuaong chiéu bang 0, con dudng kich thudc hinh chi€u theo phuong ding (Vertical)
thi gan goc xoay phuaong chi€u bang Pi/2.

Puong kich thudc goc — DimAngular

St dung phuong thirc AddDimAngular dé tao méi duong kich thude goc. Véi duong kich
thude nay, nguoi dung can phai xac dinh tam, hai diém goc va vi tri dat chir kich thude. Hinh
duédi day minh hoa cac thanh phan can thiét dé tao duong kich thudc goc:

TextPoint

FirstEndPoint -, .~'secondEndPoint

*
s

AngleVertex

Hinh II-95: Pudng kich thudc goéc
Cu phép phuong thirc AddDimAngular nhu sau:

Set RetVal = object.AddDimAngular (AngleVertex, FirstEndPoint, SecondEndPoint,
TextPoint)

AngleVertex Kiéu Variant (méng 3 phan t& kiéu Double). Toa dd tam cta dwdng kich thudc.
FirstEndPoint Kiéu Variant (mang 3 phan t& kiéu Double). Toa d6 diém gbc thir nhét.
SecondEndPoint | Kiéu Variant (mang 3 phan t& kiéu Double). Toa dd diém gbc thir hai.

TextPoint Kiéu Variant (méng 3 phan t& kiéu Double). Toa d6 diém ghi kich thuwéc.

RetVal Dbi twong kiéu DimAngular, tham chiéu dén déi twong virva méi dwoc tao.

Vi du sau tao duong kich thude do goc trong khong gian md hinh véi toa do tam 1a (0,5,0); toa
dd cac diém goc 1a (1,7,0) va (1,3,0); toa do diém ghi kich thudc 1a (3,5,0):

Sub VD AddDimAngular ()
Dim dimObj As AcadDimAngular
Dim angVert (0 To 2) As Double

Dim FirstPoint (0 To 2) As Double
Dim SecondPoint (0 To 2) As Double
Dim TextPoint (0 To 2) As Double

' X4c dinh cac théng sbé cdn thiét dé tao dudng kich thudc

angVert (0) = O#: angVert(l) = 5#: angVert(2) = 0O#
FirstPoint (0) = 1#: FirstPoint(l) = 7#: FirstPoint (2) = 0#
SecondPoint (0) = 1#: SecondPoint(l) = 3#: SecondPoint(2) = 0O#
TextPoint (0) = 3#: TextPoint(l) = 5#: TextPoint (2) = 0#
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' Tao duong kich thudc do gbc trong khdéng gian md hinh
Set dimObj = ThisDrawing.ModelSpace.AddDimAngular (angVert,
FirstPoint, SecondPoint, TextPoint)
ZoomAll
End Sub

Puong kich thudc ban kinh — DimRadial
St dung phuong thirc AddDimRadial dé tao dudng kich thude ban kinh. Pé tao duoc duong
kich thudc nay, cﬁp phai xac ginh dugc toa dg tam, toa do diém do (nam trén cung tron hoac
dudng tron) va chicu dai tir diém do dén chir kich thudce.

LeaderLength " 20
i.‘;'

ChordPoint

Hinh II-96: Pudng kich thu'éc ban kinh.
Cu phap cua phuong thirc AddDimRadial nhu sau:

Set RetVal = object.AddDimRadial (Center, ChordPoint, LeaderLength)

Center Kiéu Variant (mang 3 phan t& kiéu Double). Toa dd tam cta dwdng kich thuéc.

ChordPoint Kiéu Variant (mang 3 phan t& kiéu Double). Toa d6 diém do ndm trén dwdng
tron hoac cung tron.

LeaderLength Kiéu Double. Khoadng céach ti chir ghi kich thuwéc dén diém do.

RetVal Déi twong kiéu DimRadial, tham chiéu dén déi twong vira méi dwoc tao.

Vi du sau tao mdt dudng kich thudc ban kinh trong khong gian mo hinh.

Sub VD AddDimRadial ()
Dim dimObj As AcadDimRadial
Dim center (0 To 2) As Double
Dim chordPoint (0 To 2) As Double
Dim leaderLen As Integer

' X4c dinh cac théng sb cua dudng kich thudc

center (0) = O#: center(l) = 0#: center(2) = 0O#
chordPoint (0) = 5#: chordPoint (1) = 5#: chordPoint (2) = 0#
leaderlLen = 2

' Tao duodong kich thudc ban kinh trong khéng gian mdé hinh
Set dimObj = ThisDrawing.ModelSpace.AddDimRadial
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(center, chordPoint, leaderLen)
ZoomAll
End Sub

DPuong kich thuwéc duwong kinh — DimDiametric

Str dung phuong thirc AddDimDiametric dé tao moi dudng kich thude duong kinh. Pé tao
dugc dudng kich thude nay, can phai xac dinh 2 diém do nam trén duong tron va khoang cach
tr dieém do th nhat dén chir ghi kich thudc.

LeaderLength " 40
..‘1:'

ChordPoint

FarChordPoint

Hinh II-97: budng kich thudc dudong kinh.
Cu phap cua phuong thitc AddDimDiametric nhu sau:

Set RetVal = object.AddDimDiametric (ChordPoint, FarChordPoint, LeaderLength)

ChordPoint Kiéu Variant (mang 3 phan t&r kiéu Double). Toa dd diém do thtr nhat ndm trén
dwong tron hoac cung tron.

FarChordPoint | Kiéu Variant (mang 3 phan t& kiéu Double). Toa d6 diém do thtr hai nam trén
dwong tron hodc cung tron.

LeaderLength Kiéu Double. Khodng céach tir chir ghi kich thwéc dén diém do th(r nhét.

RetVal Péi twong kiéu DimDiametric, tham chiéu dén déi twong vira méi dwoc tao.

Vi du sau minh hoa cach thirc st dung phuong thirc AddDimDiametric.

Sub VD AddDimDiametric ()
Dim dimObj As AcadDimDiametric
Dim chordPoint (0 To 2) As Double
Dim farChordPoint (0 To 2) As Double
Dim leaderLength As Double

' Xac dinh cac théng sb cua dudng kich thudc

chordPoint (0) = 5#: chordPoint (1) = 3#: chordPoint (2) = 0#
farChordPoint (0) = 5#: farChordPoint (1) = 5#: farChordPoint (2) = O#
leaderLength = 2#

' Tao dudng kich thudc dudong kinh trong khéng gian mé hinh
Set dimObj = ThisDrawing.ModelSpace.AddDimDiametric
(chordPoint, farChordPoint, leaderLength)
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ZoomAll
End Sub

5.7.3. Pinh dang dwong kich thudc

Ngoai cach dinh dang duong kich thudc bang lgiéu duong kich thude thong qua thudc tinh
StyleName nhu da trinh bay & muc “Su dung kiéu duong kich thudc” trang 268, nguoi dung
con c6 thé thay doi cac dinh dang nay thong qua cac thudc tinh twong tng cia doi tugng duong

kich thudc. Duéi day 1a danh sach cac thudc tinh dé dinh dang cho dudng kich thudc thuong

duni:

AngleFormat

Arrowhead1Type,
Arrowhead2Type

ArrowheadSize
CenterMarkSize

CenterType
DecimalSeparator
DimensionLineColor
DimensionLineWeight
ExtensionLineColor
ExtensionLineExtend
ExtensionLineOffset
ExtensionLineWeight
LinearScaleFactor
PrimaryUnitsPrecision
TextColor

TextHeight

TextRotation

Quy dinh dinh dang don vj cda kich thwédc dang goc.

Quy dinh dang dau miii tén ctia duwéng kich thuwéc.

Quy dinh c& dau mii tén cia dwdng kich thuéc.

Quy dinh c¢& cltia dau tdm cho céac kich thwéc dang tia (duweng kich thudc
goc, ban kinh, dwong kinh,...)

Quy dinh dang clia dau tdm cho kich thuwéc dang tia.

Quy dinh ky tw dung lam d4u cach thap phan.

Quy dinh mau cho dwéng ghi kich thuéc.

Quy dinh d6 day cua dwdng ghi kich thuwéc.

Quy dinh mau cua cac dwong giong.

Quy dinh khodng céach ti» dwérng giéng dén dwéng ghi kich thuwérce.

Quy dinh khodng cach tir dwéng giong dén diém gbc clia dwong giong.
Quy dinh d6 day cua dwdng giong.

Quy dinh hé sb ty 1& toan cuc cho cac sb do kich thwéc dang duwdng.
Quy dinh sb chir sb thap phan hién thi trong don vi chinh clia kich thuéc.
Quy dinh mau cua chi¥ kich thwéec.

Quy dinh d6 cao cla chi¥ kich thwéec.

Quy dinh géc nghiéng cua chir kich thwérc.

5.8. Thao tac v&i dir lieu mé rong — XData

Ngoai cac thudc tinh c6 trong mdi dbi twong, AutoCAD con cho phép tao thém céac thudc tinh
moi dé luu trlr cac thong tin do nguoi 1ap trinh ty dinh nghia. Nhitng thong tin nay s€ dugc
AutoCAD luu cung v6i doi tuong trong ban ve.

Mbi dbi tuong co thé chtra nhiéu dit liéu mo rong khac nhau. Thong thuong, cac dir liu mé
rong dugc bat dau bang tén cua ung dung, tiép dén la cac dir liéu khac. PE xac dinh cac dir li¢u
m& rong, phai st dung hai mang c6 chiéu dai bang nhau, mdt mang kiéu Short xac dinh kicu dir
liéu cia dir liéu mo rong, mang thir hai 1a mang ki€u Variant chira cac dit liéu twong Gng.

5.8.1. Gan dir liéu mé rong

St dung phuong thirc setxpata dé gan cac dit liéu mé rong cho ddi twgng. Cu phap cua
phuong thirc nay nhu sau:

object.SetXData XDataType, Xdata
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Object La dbi twong sé dwoc gan di liéu mé rong.
XDataType Mang kiéu Short, xac dinh kiéu dir liéu cta div liéu mé rong
Xdata Mang kiéu Variant, xac dinh gia tri ctia di¥ liéu mé rong

Khi gan gia tri cho mang XDataType va Xdata, can phai luu y:
4 Ca hai mang déu 1a mang mot chiéu va phai co kich thudc bang nhau;

4 Gia tri phan tir cia mang Xdata phai c¢6 kiéu dit liéu twong tng vé6i kiéu dir liéu duoc xéac
dinh trong mang XDataType.

Béang dudi day 1a danh sach cac gia tri thuong dung trong mang XDataType va y nghia tuwong
ung:

fow

1001 Chubi chira tén cla (rng dung. Tén cla (rng dung la do nguei 1ap trinh tw thiét lap.
1000 Gié tri kiéu String.

1003 Tén cua Layer.

1010 Toa do 3D clia mot diém

1040 Gia tri cta Double.

1071 Gié tri kiéu Interger.

Vi du sau s& tao mot duong thing trong khong gian mé hinh, sau d6 tién hanh gan cac dir liéu
mo rong cho duong thang do.

Sub VD SetXdata()
' Tao dudng théng
Dim lineObj As AcadLine
Dim startPt (0 To 2) As Double, endPt (0 To 2) As Double

startPt (0) = 1#: startPt(l) = 1#: startPt(2) = 0#

endPt (0) = 5#: endPt(l) = 5#: endPt(2) = 0O#

Set 1ineObj = ThisDrawing.ModelSpace.AddLine (startPt, endPt)
ZoomAll

' Khd&i tao céc giéd tri cho dit 1iéu md rdng.

' Cht y 13 dit 1liéu dau tién phai 1a tén cua ung dung

' va md tuong ung la 1001

Dim DataType (0 To 5) As Integer ‘Mang chtta kiéu dit liéu
Dim Data (0 To 5) As Variant ‘Mang chtta dit 1iéu

Dim reals3 (0 To 2) As Double

DataType(0) = 1001: Data(0) = "Test Application"

DataType (1) = 1000: Data(l) = "This is a test for xdata"
DataType (2) = 1003: Data(2) = "0O" ' Tén 16p
DataType (3) = 1040: Data(3) = 1.23479137438413E+40 ' Kiéu Double
DataType (4) = 1071: Data(4) = 32767 ' Kidu Integer
reals3(0) = -2.95: reals3(1l) = 100: reals3(2) = -20

DataType (5) = 1010: Data(5) = reals3 ' Toa d6 diém

' Gan dit 1iéu md réng vao dudng thdng
lineObj.SetXData DataType, Data

End Sub

@
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5.8.2. Poc dir liéu mé rong

St dung phuong thirc GetXData dé doc dir liéu mo rong c6 trong mot ddi tugng. Ch phap ciia
phuong thuc nay nhu sau:

object.GetXData AppName, XDataType, XdataValue

Object La ddi twong cé chiva di¥ liéu mé rong.

AppName La chudi chiva tén cua wng dung (nhw da dwoc gan khi sr dung phwong thirc
SetXData). Néu tham s6 AppName la mét chudi réng, phwong thirc nay sé tra vé
tat ca cac div liéu mé rong co trong dbi twong. Néu co truyén gia tri vao tham sé
AppName, phwong thirc nay chi trd vé div liéu mé rong dwoc tao béi tng dung cé
tén nhw da xac dinh trong tham sb AppName.

XDataType Mang kiéu Short, xac dinh kiéu di¥ liéu ctia di liéu mé rong duoc tra vé.

Xdata Mang kiéu Variant, xac dinh gia tri cia di¥ liéu mé rong dwoc tra vé.

Vi du sau cho phép nguodi dung chon mot doi tugng hinh hoc trén ban ve, sau do6 s€ hién thi tat
ca cac dir liéu mé rong cua doi tuwong dugce chon (néu co)

Sub VD GetXData ()
Dim sset As AcadSelectionSet

On Error Resume Next

Set sset = ThisDrawing.SelectionSets ("MySSet")

sset.Delete

Set sset = ThisDrawing.SelectionSets.Add ("MySSet")
ThisDrawing.Utility.Prompt vbCrLf & "Chon doi tuong can xem Xdata: "
sset.SelectOnScreen

Dim ent As AcadEntity
Dim XDataType As Variant
Dim XData As Variant
Dim i As Integer
For Each ent In sset
ent.GetXData "", XDataType, XData
If Not IsEmpty(XDataType) Then
ThisDrawing.Utility.Prompt (vbCrLf & ent.ObjectName)
For i1 = LBound (XDataType) To UBound (XDataType)
ThisDrawing.Utility.Prompt vbCrLf & XDataType (i)

ThisDrawing.Utility.Prompt " : " & XData (i)
Next i
Else
ThisDrawing.Utility.Prompt vbCrLf & "Doi tuong khong chua XData"
End If
Next ent
End Sub

6. Giao dién ngwei dung

Qua trinh nhap dir liéu va tuong tac voi nguoi dung duge hd tro theo nhiéu cach khic nhau

trong AutoCAD:
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+ Thong qua viéc nhép liéu tai dong 1énh: nguoi ding c6 thé nhap vao mot chudi, mot sd,
hodc thuc hién mdt chon lga nao doé... Cac thao tdc nhdp li€u tai dong 1énh tham khao
thém muc “Nhdp dir liéu nguoi dung twr dong lénh cua AutoCAD” trang 213

+ Thong qua viéc twong tac truc tiép trén ban vé: ngudi dung thudng s& thuc hién lua chon
dbi tuong, xac dinh toa do diém,... Cac thao tac tuong tac truc tiép trén ban vé tham khao
thém muc “Ldm viéc véi doi tuwong SelectionSet” trang 233 hoac muc “Nhdp dir liéu
nguoi dung tw dong lénh cua AutoCAD” trang 213.

+ Thong qua hop thoai tuy bién — Userform: qué trinh nhdp dir liéu dugc thuc hién hau hét
trén Userform, cac chitc nang cua chuong trinh s€ dugc trinh bay trén UserForm thong
qua cac nat bam,... Cac thong tin vé cach thic lap trinh trén UserForm, tham khao thém
muc “Lam viéc véi UserForm va cdc thanh phan diéu khién” trang 59 va muc “Hgp thoai
tuy bién — UserForm” trang 173.

4+ Thong qua hé théng thanh trinh don va thanh cong cu: nguoi ding c6 thé thuc hién mot
chirc nang nao do6 cua chuong trinh thong qua viéc chon mgt muc trinh don tuong ung
hodc chon mdt nut 1énh trén thanh cong cu. Phan nay sé& tap trung gidi thiéu cach thic tao
trinh don trong AutoCAD.

6.1. Thao tac véi thanh trinh don
6.1.1. Cau triic ciia h¢ thong thanh trinh don

Hé thdng trinh don trong AutoCAD duoc to chirc theo cu tric phan cap. M6 hinh d6i twong
cua h¢ thong thanh trinh don trong AutoCAD nhu sau:

[ AutaCAD Application |

henuBar |

|—{ Popuphienu |

MenuGroups |

|—( MenUGraLgp j
L‘ PopupMenus |

[
| Popuphlenu |
[ F‘u:upuprlmlanurtem j

Hinh II-98: M6 hinh doi tugng cua hé thong thanh trinh don trong AutoCAD

4+ MenuBar 14 thanh trinh don nam ngay phia dudi thanh tiéu dé cua cira s6 chuong trinh
AutoCAD. Trong MenuBar c6 chira cac PopupMenu, 1a mot trinh don x6 xudng khi
nguoi dung kich chudt vao, chang han nhu File, Edit, View,...

4+ MenuGroups 13 tp ddi tuwong chira cac MenuGroup, 1a nhom cac trinh don trong
AutoCAD. Théng thuong, mdi chuong trinh déu tao cho minh mét MenuGroup riéng.
Trong m&i MenuGroup s& c¢6 chtra cac PopupMenu. Tép hop tit ca cac PopupMenu trong
tat ca cac MenuGroup sé hinh thanh nén MenuBar trén man hinh cua chuong trinh
AutoCAD. Tuy nhién, khong phai tit ca cac PopupMenu trong MenuGroup déu duoc
hién thj trén MenuBar, chi khi nao nguoi lap trinh hoac nguoi dung thém vao MenuBar,
MenuPopup d6 méi dugc hién thi trén MenuBar.

4 PopupMenultem 13 thanh phan cubi cung trong cdu trac phan 9§p dbi tuong cua thanh
trinh don. Moi PopupMenultem chinh 1a mét Iénh trong hé thong thanh trinh don. Khi
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nguoi dung kich chudt vao PopupMenultem thi AutoCAD s€ thyc hién mdt chitc nang
nao do ctua chuong trinh.

Céc thanh phan cta hé thong trinh don dugc minh hoa & hinh sau:

2] AutoCAD 2002 - [Drawinal .dwao
File Edit View Insert Format Took MUEQN Dimension Modiy [ B1ahirh Binhdd TD-TN Pyt
Image Acrobat Markups  Adobe PDF Help Line =

DS E &0 & 4y ee "
Congtruction Line
= =Tl

B i i il Lo, @I‘ <
MenuGroup

AL EeneCo I —

M ultiling

-

Palyline

30 Polyline
Palyaon
Rectangle

PopupMenu
PopupMenultem

A
Circle

Center, Radiuz
Center, Diameter

Drart
Spline

Elipse N 2 Points

3 Pointz

Hinh II-99: Cac d6i tugng trong hé thong trinh don cua AutoCAD
6.1.2. Tao trinh don

Nguoi 1ap trinh ¢6 thé d& dang thém va hiéu chinh hé thdng trinh don trong Excel thong qua
cac doan ma I¢nh bang VBA theo cac budc sau:

1. Phéc thdo trinh don tuy bién cin tao va cc chiic ning tuong ung.

2. Viét mi lénh cho ting PopupMenultem. M&i doan mi 1énh nay dugc chta trong mot
Macro.

3. Tham chiéu dén MenuGroup, noi cin tao trinh don tuy bién.

4. Tao PopupMenu va PopupMenultem.

5. Gan cac doan ma 1énh tuong tng da tao ¢ budc 2 cho tung PopupMenultem.
Dudi déy sé 1an luot trinh bay cac budc dé tao trinh don tuy bién trong AutoCAD
Vi du tao trinh don

1. Phéac thao céu tric trinh don nhu sau:

SISl Trinh daon tuy bien
1 Lua chon 1
2 | Lua chon 2
31 Luachon3

2. Viét ma lénh cho timg PopupMenultem
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'MA L&NH CHO “LUA CHON 1”
Sub Macrol ()
MsgBox "Ban da chon Lua chon 1"

End Sub
'"MA L&NH CHO “LUA CHON 2”
Sub Macro?2 ()
MsgBox "Ban da chon Lua chon 2"
End Sub

'"MA L&NH CHO “LUA CHON 3”
Sub Macro3 ()

MsgBox "Ban da chon Lua chon 3"
End Sub

3. Viét ma lénh dé: tham chiéu dén MenuGroup, tao trinh don tuy bién va gan ma 1énh tuong
ung

Sub VD TaoMenu ()
' Pinh nghia bién va& tham chiéu dén MenuGroup dau tién
Dim currMenuGroup As AcadMenuGroup
Set currMenuGroup = ThisDrawing.Application.MenuGroups.Item(0)

' Tao trinh don (Tao PopupMenu)
Dim newMenu As AcadPopupMenu
Set newMenu = currMenuGroup.Menus.Add ("Trinh don tuy bien")

' Khai b&o bién cho PopupMenultem
Dim newMenultem As AcadPopupMenultem
Dim openMacro As String

' Tao PopupMenultem va gan md lénh tuong Ung
openMacro = "-vbarun Macrol "
Set newMenultem = newMenu.AddMenultem(newMenu.Count + 1,
"Lua chon 1", openMacro)
openMacro = "-vbarun Macroz "
Set newMenultem = newMenu.AddMenultem (newMenu.Count + 1,
"Lua chon 2", openMacro)
openMacro = "-vbarun Macro3 "
Set newMenultem = newMenu.AddMenultem(newMenu.Count + 1,
"Lua chon 3", openMacro)

' Hién thi trinh don via tao trén thanh trinh don (MenuBar)
currMenuGroup.Menus. InsertMenuInMenuBar "Trinh don tuy bien",
End Sub

mn

Cac doan ma dugc tao trong budc (2 va budc © phai dugc luu trong cung mot moé-dun chuan
cua du an VBA.

Tuy nhién, khi di tao duoc trinh don, néu thyuc thi Macro & budc (3 mot 1an nira thi chuong
trinh s€ bao 101. Nguyén nhéan la do “Trinh don tuy bien” da dugc tao ¢ lan thyc thi Macro
truée. Chinh vi vdy, dé khic phuc 18i nay, can phai thay doan mi 1énh & budc (3 bang doan
ma 1énh sau:

Sub VD TaoMenu?Z ()
' Pinh nghia bién va tham chiéu dén MenuGroup ddu tién
Dim currMenuGroup As AcadMenuGroup
Set currMenuGroup = ThisDrawing.Application.MenuGroups.Item(0)

o
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' Tao trinh don (Tao PopupMenu)

' va xt 1y tinh hubng khi trinh don d& duoc tao
Dim newMenu As AcadPopupMenu

On Error Resume Next

Set newMenu = currMenuGroup.Menus.Add ("Trinh don tuy bien")
If Err <> 0 Then
Set newMenu = currMenuGroup.Menus ("Trinh don tuy bien™)

Dim menuEnt As AcadPopupMenultem
For Each menukEnt In newMenu
menuEnt.Delete
Next
End If

' Khai bdo bién cho PopupMenultem
Dim newMenultem As AcadPopupMenultem
Dim openMacro As String

' Tao PopupMenultem va gan ma 1lénh tuong Gng
openMacro = "-vbarun Macrol "
Set newMenultem = newMenu.AddMenultem(newMenu.Count + 1,
"Lua chon 1", openMacro)
openMacro = "-vbarun Macro2z "
Set newMenultem = newMenu.AddMenultem(newMenu.Count + 1,
"Lua chon 2", openMacro)
openMacro = "-vbarun Macro3 "
Set newMenultem = newMenu.AddMenultem(newMenu.Count + 1,
"Lua chon 3", openMacro)

' Hién thi trinh don vuia tao trén thanh trinh don (MenuBar)
currMenuGroup.Menus.InsertMenuInMenuBar "Trinh don tuy bien",
End Sub

mnmn

6.1.3. Xoa thanh trinh don

Cac trinh don tuy bién, trong AutoCAD sé du:gc tu dong xo4 di khi kh("yi’d(f)ng lai AutoCAD.
Tuy nhién, khi can thiét, nguoi lap trinh c6 thé g& bo cac trinh don tuy bién ra khoi AutoCAD
bang ma 1énh VBA.

Can luu y 1a khong thé xo4 hép trinh don tuy bién ra khoi AutoCAD bang ma 1énh VBA ma chi
c6 thé g& bo trinh don tuy bién ra khoi thanh trinh don cua AutoCAD. Chi can khoi dong lai
AutoCAD, trinh don tuy bién s€ dugc ty dong xo0a khoi AutoCAD.

Dé go bo trinh don tuy bién c6 tén la “Trinh don tuy bien” da dugc tao ¢ vi du trudce, st
dung doan ma sau:

Sub VD XoaMenu ()
Dim pMenu As AcadPopupMenu
On Error Resume Next
Set pMenu = Application.MenuBar ("Trinh don tuy bien")

' Kiém tra xem néu trinh don tuy bién da c6é thi sé
' g& bd khoéi thanh trinh don cua AutoCAD
If Not (pMenu Is Nothing) Then
pMenu.RemoveFromMenuBar
End If
End Sub
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7. Bai tap rng dung

Bai 1:
4+ Xay dung mot Macro trong AutoCAD (tén 13 Macrol) dé thyuc hién cac ndi dung sau:
* Nhap mot dong Text bang 1énh InputBox.

* Chon vj tri viét dong Text ra man hinh AutoCAD bfmg 1énh GetPoint cia d6i tuong
Utility.

" Viét dong Text ra man hinh AutoCAD tai vi tri da lua chon.
+ B sung thém cac chirc ning méi cho Macrol:
* Thay InputBox bang mot Userform
» Trong Userform nay s& thiét ké dé thuc hién cac chirc ning sau:
¢ Nhap vao dong Text.

¢ Nhap vao gbéc nghiéng, chi€u cao, ki€u thé hién (can trai, can phai, can giira theo vi
tri viét)

¢ Yéu cau chon vj tri (Insert Pint) trén man hinh AutoCAD.
4 Tao 1énh mdi trong AutoCAD dé su dung Macrol.
Bai 2:
4+ Tao mot du an VBA (VBA Project) dang doc lap
4+ Trong Project nay xay dung mdt Macro c6 tinh nang sau:
* Yéu cau nhap vao mot chudi (co thé sir dung ham InputBox)

* Tu dong tim tit ca cac Text trong ban vé& co chira chudi ndy va doi mau (thanh mau
vang) cac Text tim dugc (d€ thir tinh ndng nay can tao ra mot ban vé co chtra vai Text
v6i ndi dung bat ky).

Bai 3:
4+ Tao mot dy an VBA (VBA Project) dang doc l1ap
4+ Trong Project nay xay dung mét Macro c6 tinh nang sau:

® Yéu cau nhp vao mdt chudi can tim (chudi S1) va mét chudi thay thé (chudi S2) (c6
thé st dung ham InputBox)

* Tu dong thay thé chudi S1 bang chudi S2, ap dung voi tat ca cac Text trong ban v&, vi
du:

<*

Chudi bat ky trong ban vé: “Truwong PH Giao thong van tai”
Chudi S1: “PH”
Chudi S2: “Pai Hoc”

-

<*

-

Két qua: “Truong Pai Hoc Giao thong van tai”

= (Nédng cao) Néu cé thé, xdy dung thém khd ning zoom va yéu cau xdc nhdn triede khi
thuc hién thay thé chudi coé chira S2 bang chuoi S1.

Bai 4:
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4 Cho trudéc mot ban vé (tén 1a BT1.DWG) chira cac diém do toan dac ciia mot khu vyc:
= Gia tri cao do ctia diém do 12 ndi dung ctia dong Text mau do.
= Toadd X, Y cua diém do 14 vi tri cia diém chén dong Text mau do.
+ Lap mot chuong trinh bang VBA trong AutoCAD thyc hién cac ndi dung sau:
= Cho phép chon céc d6i twong Text trén man hinh AutoCAD.
* Tao ra mot file dang Text (tén 12 ToaDo.TXT) dé ghi cac diém do theo céu truc sau:
¢ MBoi diém do ghi trén 1 dong.
¢ MaJi diém do g(‘A)m c6 4 thong tin: thtr tu, toa d) x, toa dd y, toa do z
¢ Céac thong tin ngan cach nhau bang dau cach (ky tu Space)
= Ghi tit ca cac diém do co trong file ban v& trén ra file ToaDo.TXT.

= Bb sung thém tinh ning loc déiqmo’ng, nghia la cho phép chon bét ky ddi tuong nao
trén man hinh AutoCAD (c6 thé chon tat ca bang 1énh Select All), sau d6 chuong trinh
s tu dong loc ra cac doi tugng dang text va chuyén doi toa do ra file.

Mé ban vé BT1.DWG va thyc hién chuong trinh chuyén doi trén dé 1ay so liéu cia file ban vé
nay.
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PHAN Ill: SU DUNG PHAN MEM TRONG THIET
KE CONG TRINH GIAO THONG

CHUONG I: MO PAU

1. Khai niém vé thiét ké va tw dong héa thiét ké céng trinh giao
théng

Cong tac thiét ké ludn c6 mot vi tri quan trong tur khi 1ap du an cho dén khi thi cong, hoan
thanh va dua cong trinh vao str dung. Ttr trude dén nay, cong tac khao sat thiét ké duoc blet dén
nhu mdt qua trinh gdm nhiéu cong doan khac nhau, ma muyc dich cudi cung 1a xac lap cau tao
ctia cong trinh, cach thirc thi cong chii dao dé tao ra cong trinh trén thuc dia va phuong phap
khai thac cong trinh mot cach hiéu qua nhat. Két qua cta cong tac thiét ké dugc thé hién dudi
dang hd so thiét ké, nghia 1a qua trinh thiét ké nham dén viéc tao ra mot bd ho so thiét ké, ma
trong d6 né mo ta mot cach day di toan bd muc dich ciia qua trinh thiét ké. Thong thudong hd
so thiét ké bao gdm nhitng thanh phan co ban nhu sau:

* Ban thuyét minh: noi thé hién nhitng co s& cho cong tac thiét ké, 1ap luan cla
ngwOi thiét ké va gidi thich nhirng van dé co ban clla phwong an thiét ké.

* Céc loai bang tinh, bang thng ké: noi trinh bay cac két qua tinh toan trong qua trinh
thiét ke, 1a co s& cho viéc 1ap ban v€ va xac dinh chi phi dau tu cho cong trinh.

= Ban v&: noi thé hién chi tiét nhét ciu tao cta cong trinh ciing nhu phuong phap chi
dao dé thi cong cong trinh.

* Du toan: noi thé hién céch thirc xac dinh téng muc dau tu cho cong trinh.

Mirc d6 chi tiét ctia nhitng thanh phan trong hd so thiét ké phu thudc vao yéu cau trong timg
giai doan cua qua trinh dau tu cho cong trinh. Vi du giai doan lap ban v€ thi cong doi héi muc
d6 chi tiét cao nhat.

Néu xem xét ki hon bén trong cta hd so thiét ké cong trinh giao thong thi ai ciing nhan thiy
rang ching c6 mdi lién hé chit ché véi nhau theo mot quan hé logic kha 16 rang, vi du céc kich
thudc hinh hoc trong ban v€ s€ phai phu hop voi két qua tinh toan duoc trinh bay trong cac
bang tinh. Pidu nay no6i 1én rang, khi mé ta mdi lién hé trén thanh mot chudi cac 1énh thi ta di
c6 trong tay thanh phan co ban nhit cta ty dong hoa thiét ké cong trinh giao théng. Van dé con
lai 1a tim kiém giai phép thich hop dé thuc hién tu dong hoa.

Tu dong hdéa mot cong viéc duogce hiéu la cong viéc do dugc thuc hién tu dong hoan toan hay
mot phén nho ¢d su trg giup cua cac thiét bi. Vi du nhu qué trinh ché tao xe hoi duoc tu dong
hoéa nho h¢ théng robot trong cac day truyén san xuat. Trong linh vuc thiét ké cong trinh giao
théng, do san pham ciia cong tac nay 1a ho so thiét ke cho nén thiét bi tro' gitp phu hop 1a cac
hé thong c6 kha ning tao vin ban, tinh toan két cdu, v& cac dbi tuong hinh hoc, dung mé
hinh...

Hé thong thong tin, bao gdm phan clng (may tinh, may in, may quét...) va phan mem (cac
chuong trinh timg dung), da va dang duoc trién khai rong rai trong khip cac cong ty tu van thiét
ké cong trinh giao thong bdi chiing ¢6 nhimg dic diém rat phu hop cho viéce 1ap hd so thiét ké
cong trinh:

J

= May tinh ciing v6i cac phdn mém chay trén chiing cho phép thuc hién nhidu cong viéc
khéc nhau nhu: phan tich két cau, v& doi tuong hinh hoc, tao van ban, dung mo hinh...
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= Téc do tinh toan nhanh, diéu nay cho phép dua ra nhiéu hon mot phuong an thiét ké
v6i thoi gian c6 thé chap nhéan dugc.

= Kha nang luu trit va tdn dung lai dir liéu dat hiéu qua rat cao, diéu nay cho phép ngudi
thiét ké co thé tan dung lai t6i da dit lidu da c6 tir trude. Vi du, véi hé théng cac ban vé
in trén gidy, viéc tan dung lai dat hiéu qua rat thap, hiu nhu chi & mac tham khao
thong tin, trong khi d6, néu nhu ciing cac ban v& nay duoc luu trit trong may tinh,
ngoai viéc cho phép tham khao tuwong tu nhu ban vé in trén gidy, no con cho phép tan
dung lai chinh cc thanh phan trong ban v& d6 dé chinh sira, ké thira, va két qua ta s&
c6 dugc mot ban v€ mai tir nhirng dir li¢u c.
C6 thé néi rang muc do ty dong hoa thiét ké cong trinh hién nay dang ¢ nhidu cip do khac
nhau, tily theo timg cong viéc cu thé, diéu nay dugc thé hién rd trong cach thic tao ra timg
thanh phan trong ho so thiét ké. Vi du, trong thiét ké cau, phan phan tich két cau c6 mirc do tu
dong hoa rat cao, nhung viéc tao ban vé lai c6 muirc 6 tu dong hoa thip hon nhiéu. Tuy vay, xu
hudng nang cao mirc d6 tu dong hoa dang ngay cang rd net boi sy phat trién rit manh cua cac
phan mém chuyén dung, ching dang la cong cu hd tro khong thé thiéu cho cac ki su thiét ké,
dong thoi 1a thanh phan chu chdt cho qué trinh ty dong hoa. Nho chung ma viéc phén tich két
cau cong trinh trd nén nhanh chong va chinh xac, nhd ching ma viéc dua ra cac phuong an
thiét ké cua tuyén duong cling nhu viéc tao mo hinh ba chiéu dong tr¢ thanh hién thuc.
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Hinh III-2: Ty dong hoa phan tich két cau
2. Thiét ké céng trinh giao thdong trén may tinh

Ngay nay, hau hét cac don vi tu véan thiét ké cong trinh giao théng déu trién khai cic du an thiét
ké cong trinh giao thong voi sy trg gitp cua may tinh, ma cu thé 1a sy ho tro dac luc cia cac
phan mém tng dung.

Vé tong quan, phin mém tng dung trong linh vuc giao thong c6 thé phan thanh 2 nhém chinh,
thir nhat 13 cac phan mém da ning, chiing c6 thé dap tng nhiéu muc dich khac nhau va c6 tinh
tu dong hoa khong cao. Dién hinh cho nhom thtr nhét nay 1a cac phidn mém trong b Office
(Word, Excel, ...) va AutoCAD.

Hinh III-3: AutoCAD va Excel

Vi cac phﬁn mém trong bo Office, nguodi thiét ké c6 duoc mot cong cu rat hiru ich trong vi¢c
bién soan va thyc hi¢n cac phan trong ho so thiét ké nhu: thuyét minh, cac bang biéu, ... Con
voi AutoCAD, nguoi dung c6 dugec mot cong cu ho tro tao ra cac ban vé ky thuat nhanh va
thuan tién.

Nhom phan mém thr hai dugc st dung trong linh vuc thiét ké cong trinh giao thong, thudng
goi la cac phan mém chuyén dung, bao gom:
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= Trong linh vuc phan tich két cdu: MIDAS/Civil, RM, SAP, ANSYS, LUSAS,
ABAQUS.

® Trong linh vyc dia ky thuat: Geo-Slope, Plaxis, MIDAS GTS.
* Trong linh vuc dia hinh, ban d6: Land Desktop, Topo, MapInfo, CAD Overlay.
® Trong linh vuc thiét ké hinh hoc duong 6 t6: Nova-TDN, Civil 3D.

Trong khuon kho cua mén hoc nay, véi vai trd 1a mén hoc co s¢, muc ti€u chinh 1a cung
cap cho nguoi hoc nhitng kién thirc va k¥ nang co ban d¢ nguoi hoc co6 thé thuc hién duoc
nhitng ndi dung co ban nhat trong viéc thiét ké duong bd va cau.

3. Thiét ké dwérng 6 té trén may tinh

Trong thiét ké duong, viéc thiét ké hinh hoc c6 murc do ty dong hoa cao nhat va ¢ kha nhiéu
phan mém chuyén dung ho trg cho cong tac nay, ma dlen hinh 1a Nova-TDN va Civil 3D. Véi
cac phan mém nay, cac yéu td co ban cua binh do, tric doc, tric ngang cling nhu md hinh 3
chiéu cua tuyen dugc tao ra nhanh chong va thudn loi boi cac tinh nang hd tro thiét ké trong
phin mém. V& nguyén tic, cic phan mém nay déu c6 nhimng diém co ban gidng nhau, ma co
ban nhat 1a ching déu dua trén mot ban dd sd, dugce tao ra tir sd 1iéu vé dia hinh cua khu vuc
can thiét ké tuyén.

(D liéu dia hinh [Tréic doc thiét k& )

( Trac doc ty nhlen
( Ban db6 sé Ngudi thiét ké )
Blnh do'lw‘
Trac ngang tu nhién
Trac ngang thiét ke

N

[Khé"i lugng cac loai ]

Hinh III-4: M6 hinh ciia phan mém thiét ké dudng 0 to

Ban d6 sd, duoc hiéu 1a sy két hop gitra mot phan mém véi dir liéu dia hinh trong may tinh.
Phan mém do (thuong 1a mdt chire nang trong b phan mém thiét ké duong) s& dua vao cac dir
liéu dia hinh luu trong may tinh va cac thuat toan duoc cai dat san bén trong n6 dé thyc hién
cac nhiém vu sau:

= Tinh cao d6 cia mot diém bat ky thong qua phép ndi suy.

* Dung cac dudng dong mirc cao do.

® Dung m6 hinh 3 chiéu cta khu vuc.

Vi kha nang c6 thé tinh duoc cao d6 cua mot diém bat ky nam trén bé mat cta khu vuc,
trac doc va trac ngang duong tu nhién (duong den) s€ dugc tu dong tao ra. Tu day, nguoi thict
ke mai c6 thé thuc hién dugce cac cong viéc chinh ciia minh.
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Boi nhiing kién thirc va ky nang lién quan dén viéc tao ban do s6 1a ndi dung co ban nhit cia
bat cir phan mém thiét ké duong nao, cho nén trong gido trinh nay, thong qua phan mém Nova-
TDN, tat ca cac khia canh lién quan dén ban d6 s6 s& dugc trinh bay chi tiét.

4. Thiét ké cau trén may tinh

Trong thiét ké cu ciing nhu mét s loai cong trinh khac (nhu céng, hé théng chéng do) thi nd1
dung dugc ty dong hoa cao nhét 1a phan tinh toan ndi luc va bién dang cua két cau. Nguoi dung
chi can dwa vao méd hinh két cdu va tai trong tac dung la s& nhan dugc mot cach day du va
chinh xéc sy phan bd noi luc va bién dang cua két cau. Tu két qua tinh todn nay, cac cong viéc
khac (nhu thiét ké c6t thép) méi c6 thé trién khai duoc.

Hién nay, hau hét phan ndi lyc va bién dang cua két ciu déu duoc tinh toan dua trén cac phan
mém nhu MIDAS, SAP, RM,... con nhimng cong viéc khac trong thiét ké cau thi hau nhu cac
phan mem hién nay chua thyuc hlen dugc tot. Do vay, vé co ban, viéc tng dung may tinh trong
thiét ké cau van tap trung chu yéu ¢ phan phén tich ndi luc va bién dang.

Do phan tinh toan ndi lyc va bién dang 1a phan chu chét nhat trong thiét ké cau cling nhu ndi
dung nay dugc tu dong hoa cao nhat, cho nén gido trinh nay s& tip trung chil yéu vao noi dung
nay.
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CHUONG II: XAY DUNG BAN PO SO

1. Khai niém vé ban do s6
Hé}l hét cac p}lﬁn mém hd tro thiét ‘ké' duong déu hoat dong dua trén mot ban do sb. V& ban
chat, ban do6 so6 1a mot tap hop bao gdm:

+ Dir liéu bé miat cua mot khu vye, thudng dugc thu thap bang bién phap do toan dac trén
thuc dia hoac cac duong déng muc trén ban d6 dia hinh (da duoc in trén giéy). Dir liéu
nay cling c6 thé liy tir mot ngudn nao d6 mién 1a né thoa man mot dinh dang ma phan
mém thiét ké duong co thé hiéu duge, vi du nhu tép tin chura cac diém do c6 dinh dang
nhu hinh sau:

P SolieuTXT - Notepad
File Edit Format “iew Help

(I 331.82748069  3000.08777357  256.49000000

1617.81613297
1653.0267 1768
1688.23730240
1723.44738711

1613.28639558
1615.55126428
1667.87911136
1654.92277899
1780.36783353
1714.640438869
1810.84951991

2883.554257 11
2874.26632434
286497839157
2855.69045880
2956,.397 39960
2919.97 582835
2916.27294856
2971.71154494
3326.21130322
3297.81351229
3289.057938923

301.63500000
303.08500000
304,53000000
305.97 500000
298. 52666667
300.083333533
302,12000000
299.63500000
265.61000000
269.65000000
26730500000

Hinh III-5: Minh hoa mot file c6 du6i *.TXT chira sd liéu toan dac bé mat dia hinh.
4+ Phan mém (hay mot chirc ning trong bd phan mém) xtr 1y dir liéu bé mit nay. Phan mém
nay s€ doc dir liéu bé mat va sir dung céc thuat toan dugc cai dat san bén trong né deé tao
ra cac dir liéu va hinh v€ méi nhu:
* Pudng dong mirc véi bude thay doi bat ky.
= MBS hinh 3 chiéu cua bé mit.

= Mit cit ty nhién bat ky dwa theo mot duong nao d6, vi du nhu mit cat doc va mit cat
ngang cua duong den trong thiét ké duong.

2. Nguyén tac xay dwng ban do6 so

Muc dich ctia viéc xay dung ban do sé 1a chuyén tai vao trong may tinh hinh dang bé mat cua
mot khu vue nao dé trong thuc té. Viée ndy ciling twrong tu nhu viéc thé hién lai bé mit ciia mot
khu vuc trén ban d6 dia hinh. Tuy nhién, véi ban dd sb, nguoi dung cod thé tao thém cac dir liéu
m&i mot cach d& dang va nhanh chong nho cac cong cu di kém trong phan mém xtr 1y dit lidu.

Thuc chét cta qué trinh xay dung ban dd sb 1a sy mod hinh hoa bé mit ctia mot khu vuc trén
may tinh. Tt hinh dang ban dau ctia bé mit trén thuc dia (nhu Hinh I11-6: Bé mit cta khu vuc
trén thyc té.), nguoi ta s& chuyén thanh mot hé théng ludi tam giac hodc tir giac, day 1a bude
co ban nhét trong qua trinh xay dung ban dd sd.
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Hinh III-6: Bé mat cil khu u’c trénthu‘c té.

V61 m6 hinh nay (lu6i tam giac hodc tir gidc), phan mém s& ty dong xac dinh va tao dung cac
thong tin khac phuc vu cho qua trinh thiét ké duong sau nay.

Hinh III-7: M6 hinh Iuéi tam giac cua bé mat khu vuc

M5 hinh bé mit dung theo h¢ théng ludi tam giac duogc su dung phé bién nhat, n6 12 mot tap
hop cac mat phang hinh tam gidc c6 dac diém:

4+ Khong tring hodc chdng 1én nhau.

4+ Dinh cta tam gidc 1a cac di€m do.
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Hinh III-9: M6 hinh luéi tam giac dudc dung tir cac diém do

Ngoai mé hinh ludi tam giac, nguoi ta con st dung md hinh ludi tir gide (thuong st dung ludi
6 vudng). Trong thyc té, thong thudng ludi 6 vudng duge dung trong trudng hop mé hinh hoa
dia hinh tir ban d6 in trén gidy, tirc 1a chuyén mo hinh cua dia hinh da c6 trong ban do dia hinh
(in trén gidy) sang may tinh. Tuy vay ta ciing c6 thé st dung mé hinh ludi tir giac cho dir liéu
diém do nhu Hinh III-10: M6 hinh luéi t& giac (Iudi 6 vudng) dugc dung tir cac diém do.
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Hinh III-10: Md hinh Iudi tir giac (Iudi 6 vudng) dudc dung tir cac diém do
Sau khi xay dung xong mo6 hinh dia hinh trén may tinh (dung xong luéi tam giac hodc tir giac),
moi dit li¢u khéac (nhu trac doc tu nhién, trac ngang tu nhién) s€ dugc tu dong tao ra dua trén
md hinh nay.
Trong ndi dung ctia mén hoc nay, dé tao thuan loi cho ngudi hoc, cach thic tao dung ban d6 s6
s€ dugc minh hoa dua trén phan mém Nova-TDN cua cong ty Hai Hoa va phan mém CAD
Overlay cua cong ty Autodesk, cu thé nhu sau:

+ Xay dung ban dd sb tir s6 liéu do toan dac bang Nova-TDN.
+ Xay dung ban d6 so tir ban do dia hinh in trén gidy bang Nova-TDN két hop vé6i phan
mém CAD Overlay hodc phan mém Raster Design cua hang AutoCAD.
3. Xay dwng ban do so tir sé liéu do toan dac véi Nova-TDN

Nova-TDN can dit liéu do toan dac dugc luu trit trong mét tép tin van ban (*. TXT) voi clu trac
d@t 1iéu nhu Hinh III-11: Cau tric dir li¢u do toan dac dung cho Nova-TDN, Cot dau tién 1a tén
diém do, cot thr 2, 3 va 4 lan lugt 1a toa dd X, Y va Z cua tung di€ém do.

Nova-TDN chi sir dung m hinh Iuéi tam gidc dé mo hinh héa bé mat khu vuc. Cac budc xay

iBix
File Edit Format ‘iew Help
1 2331 827481 3000.0587774 25F 449 ﬂ
2 1617 .816133 2883.504257 301.635
3 1653.026718 2874266324 J03.085
4 1688.237302 2864 9753292 304,53
5 1723447887 2855 Ba0459 05,975
B 1613.286355 2956 3974 2958 5266RR7
7 1615551254 2919 975528 3000833333
a 1BE7 879111 2816 272949 302.1;
9 1654 922779 2971.711545 299 635
10 1780.367534 3326.211303 26561
05 1714 540459 3297 813512 2RY BA ;I

Hinh III-11: C3u tric dir liéu do toan dac dung cho Nova-TDN

dung ban d6 so cu thé nhu sau:

J
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3.1. Thiét 1ap hién thj tiéng Viét trong phan mém Nova-TDN
3.1.1. Thiét 1ap hién thi tiéng Viét trong Menu va cac hp thoai thong bio

Viéc thiét lap hién thi tiéng Viét trong thanh menu dugc thuc hién theo trinh tu sau:

1. Nhéan chudt phai vao man hinh, chon Properties, trong hop thoai Display Properties chon
thé Appearance va click nut Advanced.

Trong hdp thoai Advanced Appearance, tai muc Item chon Menu, tai muc Font chon VK
Sans Serif nhu trong hop thoai dudi day:

Advanced Appearance . e |
Inactive Window .

Active Window
Maommal  [izabled  Selected

Window Text

x

Meszage Text

0K

IF you select a windows and buttons setting other than Windows Classic,
it will averride the Following settings, except in some alder programs.

I‘tsm' Size: Color 1:  Colar 2
(Qen: C T
Fapk: -, Jize: Caolor:

QK Sans Serif L‘DIB | -|v| B| Il

oK | Cancel |

Hinh III-12: Thiét lap phong chir cho Menu trong hop thoai Advanced Appearance.

3. Nhin OK trong hop thoai Advanced Appearance, va hop thoai Display Properties dé két
thuc thét dat.

Viéc thiét 1ap tiéng Viét cho cac hop thoai thong bao dugc 1am twong tu véi Item 1a
Message Box, va Font 1a VK Sans Serif:

Advanced Appearance

2]

Inactive Window

Marmal  Dizabled  Selected

Window Text ;I

Message Box

|

Meszage Text

0K

IF you select a windows and buttons setting other than Windows Classic,
it will override the Following settings, except in some older programs.

Egpﬂ' Sige; Cajor 1y Golor 2:
=
@essage Binix 9' = |v| |v|
Fopts - JiZE! Color:
K Sans Serif J|3 j -|.| Bl ;l
(074 I Cancel |

Hinh III-13: Thiét Iap phong chir cho cac hop thoai thong bao trong hdp thoai Advanced
Appearance

@
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3.1.2. Thiét 1ap hién thi tiéng Viét trong cira s6 Command Line

Viéc thiét lap hién thi tiéng Viét trong cura s6 Command Line dugc thuc hién theo trinh tu sau:

1. Copy cac file: SSERIFE.FON, VGASYS.FON, VGAFIX.FON vao thu muc Fonts trong
Windows (Thuc hién & méi truong DOS).

2. Mo chuong trinh Nova — TDN, chon menu Tool = Preferences, chon thé Display, kich

vao nut Font.

Preferences

2 x

Files I F'erfu:urmann:el Eu:umpatibilit_l,ll General Display | F'u:uinterl F'rinterl F'ru:ufilesl

— Drawing window parameters

[ Display &utoCaD screen menu in drawing window
¥ Display scroll bars in drawing window

[ tasimize the AutaCAD window upon startup

— Text window parameters

Mumnber of lines af text to shaw in docked command line window: I3
Mumnber of lines af text in bext window o keep in memon; |4EIEI

— AutoCAD window format

Colars for drawing area, zcreen menu, test window, and command ine:  Colors. .

Fants for zoreen menu, test window, and command ine:;

] 4 Cancel Apply | Help |

Hinh III-14: HOp thoai Preferences trong AutoCAD

3. Kich chon nut Font theo hop thoai dudi day:

Text Window Fonk |

Fant: Fant Shyle: Size: K
I v |
oLrer - q Cancel |
{7} Courier Mew [talic
Fisedsys Bold

T |SOCTEUR Bald Italic
AutaCAD YWindow Sample Text Window Fant
" Graphics
AaBbYyZz

Hinh III-15: HOp thoai Text Window Font trong AutoCAD

4. Click OK dé két thiic cac thiét 1ap.

J
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3.2. Thiét lap ban dau cho ban vé
3.2.1. Thiét 1ap don vi do

Chon menu Format = Units, thiét 1ap cac thong s6 trong hop thoai Units Control:

=
—nitz————— ~Angles

" Scientific = Decimal Degrees

+ Decimal f+ DegMin/Sec

" Engineering { Grads

 grchitectural " Badians

" Fractional " Surveyor

Precizian: Precizion:

[0.00 =l | ndomron” =l
ITI Cancel | Durection... | Help |

Hinh III-16: HOp thoai Units Control dung dé thiét Iap don vi st dung trong ban vé

Thong thuong hay s dung don vi s6 theo kiéu thap phan (Decimal) v6i 2 s6 sau ddu phdy
(Precision). Con do6i vai do goce, hay dung theo thang chia do.

3.2.2. Thiét 1ap kiéu chir viét tiéng Viét (TextStyle) cho ban vé

Theo mic dinh, thé hién trén ban vé 1a cac phong chir tiéng Anh, do d6 can phai thiét 1ap lai dé
c6 thé hién thi tiéng Viét trén ban ve theo trinh tu sau:

1. Chon menu Format = Text Style, thiét dit Font cho kiéu STANDARD 14 vasimple.shx
nhu hinh duéi:

i
— Style Hame
| Apply |

IST.-'E-.ND.-’-\.FID j Mew... | Rename... Delete Cancel |
—Fant Help |
Fant Mame: Famt Shyle: Height:
quf‘ whzimple.shx ;I IHegular j IEI.EIEI
[ Usze Big Font
— Effects — Preview
[T Upside davin ‘Width Factor: |1.00
[T Backwards Oblique Angle: IW _/ﬂ‘l ] B b C i D |
[~ Wertical Im Freview |

Hinh III-17: HOp thoai Text Sytle duing dé thiét lap kiéu chir trong AutoCAD
2. Chon Apply dé xac nhan hodc nhin ntt Cancel dé két thiic hop thoai
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3.2.3. Khai b4o hé toa d¢ gia dinh (néu ban vé sir dung hé toa dé gia dinh):
Viéc khai bao hé toa do gid dinh trong Nova-TDN dugc thuc hién theo trinh tu sau:

1. Chon menu Pia hinh = Khai bao (Iénh tit: KBNDH), thiét dit cac théng sb theo hé toa
do gia dinh nhu hop thoai dudi:

ISD: 00

Toa g6 HTBGE tai gic 0.0 cda ACAD

X

Giac hudng bic:

K= II:I Y= ID
Kidu chit |TIEUDE j
Kigu chit zé: |EHUSEI =l

Cao chix: |2 Can chit cao tink: ID.4

Khadng dich cia phdi cank
Delta v |E|

Delta = ID
ok I Cancel |
Hinh III-18: Khai bao hé toa do gia dinh

2. Chon OK dé két thuc hop thoai.
3.3. Tién hanh xay dwng ban dé sé.

3.3.1. Nhip s0 liéu tir tép tin.

Chon menu Pia hinh = Tao mé hinh diém = Tao diém cao trinh tir tép sb lidu (Iénh tdt:
CDTEP), hop thoai lya chon hé toa do xuat hién:

Chon ki2u hé toa dd

x|

" Hétoa dd gid dinh HTEGED
' Hé toa dd AutoCAD

o |

Hinh III-19: Hop thoai luva chon hé toa dd ding cho cac diém do

Cahcel |

4 Nhén OK, xuét hién hop thoai Open cho ngudi dung lya chon tép tin dir li¢u diém do toan
dac dang file *. TXT, nhu trong hinh du6i, dir li¢u dugc dat trong tép tin DS. TXT:
Open 21|

Look in: I_J' nova j L |‘=_“F E-

8 TEM
ElDs
File name: |D5 Open |

Files of type: | Laikal*txt)

[~ Open as read-only

j Cancel |

A

Hinh III-20: HOp thoai lua chon file so liéu toan dac
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+ Nhéan Open dé két thiic viéc nhap cac diém do vao ban vé.

4+ Trén giao dién cua Nova, st dung 1énh Zoom All dé quan sat dir liéu diém vira duogc nhap
vao nhu hinh sau:

Hinh III-21: Cac diém do da dudc nhip vao ban vé

3.3.2. V& duong bao ngoai va 15 thiing cho vang dir liéu diém.

St dung 1énh Polyline (Iénh tdt: PL) & v& duong bao ngoai cho toan bo vung dir licu diém va
v€ duong bao gidi han cho céc vung dac biét hay goi 1a 16 thung (ao, ho, ...)

Hinh III-22: V& dudng bao dia hinh khu vu'c
3.3.3. Xay dung bé mit dia hinh (lw6i tam giac).
Pau tién ta xay dung mo hinh ludi bé mit dia hinh ctia khu vuc thiét ké:
4 Chon menu Binh d6 = Xay dwng mé hinh lwéi bé mit (Iénh tat: LTG).
4 Trén cia s6 Command xuat hién dong I¢énh:
= Select Objects nhac ban lya chon vung dit lidu diém can xay dung bé mat.
® Chon dwong bao dia hinh nhéc ban lua chon duong bao PL vira tao ¢ budc trén.
» Chon I6 thing thir nhat nhac chon vao 18 thung bé mat dia hinh.

4 Nhan phim Enter hodc phim Space Bar dé két thiic 1énh
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Hién thi bé mat dia hinh dang ludi tam giac: C6 thé quan sat bé mit ludi tam giac vira xdy dung
bang cach chon menu Binh do = V& lwdi bé mat tw nhién, két qua nhu hinh dudi:

Hinh III-23: M6 hinh luéi tam giac khi thiét 1ap Delta X = 0, Delta Y = 0 va khi thiét lap
Delta X # 0, Delta Y # 0 (tham khao Hinh III-18: Khai bao hé toa dg gia dinh)

Chl y: Iudi tam gidc trung véi bé mét dia hinh hay 1énh di mot doan dé dé dang cho viéc

LEA guan sat, ngudi dung can khai bao gia tri X va Y trong khoang dich cta phdi canh & menu
Pia hinh = Khai bao (Iénh tat: KBNDH) d3 gidi thiéu tai budc Thiét dat ban dau cho ban
VE.

3.3.4. X4y dung duong dong mirc.

Chon menu Binh dd = V& dwong dong mirce (Iénh tat: DM), dit cac thong sd cho hop thoai
Tao dwong dong muec:

]

Cao dd Min: 0 54 duttng khong dign: |1
Budc cao d& |1 Khadng cach dién ; 100

ak | Cancel |

Hinh III-24: HOp thoai Tao duong dong mirc

Nhan OK dé két thuc hop thoai, két qua duong dong miirc tao ra tir mé hinh ludi bé mit:

Hinh III-25: Két qua tao dudng dong mirc.
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4. Xay dwng ban do so tir ban do dia hinh in trén giay véi Nova-
TDN st dung phan mém CAD Overlay.

Xay dyng ban dd s6 tir ban d dia hinh in trén gidy 1a mot nhu cau kha phé bién trong thyc té.
Vi du khi thiét ké so bd mot tuyen duong di qua mot khu vye ma ta da co san ban d6 dja hinh
in trén gidy. Luc nay, do chua can yéu cau cao vé do chinh xac, nguoi ta cho phép dua vao ban
dd dia hinh dé thiét ké so bo cac phuong an tuyén ma khong can phai do dac ngoai thuc dia.
Trong trudng hop nay, dé co thé thiét ké dudng trén may tinh, ta can phai xay dung duoc ban
dd s6 tir dir liéu dia hinh trén ban do dia hinh gidy.

V61 Nova-TDN, trinh tu nhu sau:

1. Chuyén ban d6 dia hinh in trén gidy vao may tinh bang cach sir dung may quét anh
(Scaner) dé chuyén anh cia ban do dia hinh vao may tinh, két qua ta thu dugc nhu hinh
sau:

/

T P

Hinh III-26: Anh ban do sau khi quét tir ban d6 giay.
2. Pua anh caa ban dd dja hinh vao CAD Overlay: )
Trong CAD Overlay, chon menu Image = Insert, hop thoai Insert Image xuat hién va yéu

cau chon anh cta ban d6 dia hinh can s6 hoéa:
rﬂ Insert Image ®

Lock n: [ 9 5C&N | @ KO Vews v Tods w
. Freview
seanl0n
#| B scanbnnz i
seanl004. b
Information
Type: TIFF
Depth: 1 bits/pixel
Density: 300.000 datsfinch
“width: 2552 Pixels
et Height: 3510 Pixels
. | File name: |scan0003.tif ﬂ Open |
Files af lpe: |AII image files j Cancel
Inzert Options Help
" Quick inzert [ Show frames only
& Comelation wizard v Zoom to image(s]
2 " Correlation dialog

Hinh III-27: HOp thoai Insert Image sit dung dé chén anh ban d6 da scan vao phan
mém CAD Overlay.
3. Nhén Open, cac hop thoai thiét dat vé thong s6 diém chen, gbc quay, don vi, ty I€ ... s€ lan
lugt xuat hién bang cach nhan nut Next
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Pick Comrelation Source
Correlation source:
Image File -
Conelation ¥alues
Inzertian paint: Rotation:
] o
L Scale:
v
Density
300 % 300 dotz per Inch
Units
Image units: Inches
Coardinate System
File: Unknavan
Image file name: F:mw jobiphan memhSCAMYscani003.
Corelation file name: F:Amy jobhphan memiS CaMhscan003,
Cancel | ( Mest » | ) Help ‘

an

Modify Comelation Values

Carrelation Values
Inzertion paint: Ratation:

= o [

o

]

Scale:
1: )1

Density

300 « 300 dotg per Inch

Urits:

Image units: | Inches =

Apply

F:mw jobiphan memhSCAMYscani003.
F:4my jobhphan memtS CANYscani003,

Image file name:
Correlation file name:

Cancel |

< Back ( Mest » |> Help ‘

]

q»

Insertion

Correlation Values

Insertian paint: Rotation:
% [o o
v o Scale:
Z o 1: 1
)
AutaCAD Units: Hillimeters
Color
BYLAYER

Image file name:
Carrelation file name:

Cancel |

Select. ..

Apply

F:'my jobphan mem'SCAN YscanD003
F: 4y jobsphan memsSCAMscanD003,

< Back < Finigh > Help ‘

Hinh III-28: Hop thoai thiét 1ap cac thong s6 nhu diém chén, géc quay, don vi,...

Tai hop thoai Insertion cudi cung , néu mudn chon diém dat bfmg cach tu chon trén man hinh,
c6 thé st dung nut Pick dé bat diem chén, nhap goc quay, chon diém gbc phia phai trén cung

(twong tig véi ty 18). Két qua ta dugc anh dua vao trong CAD Overlay nhu hinh dudi:

Hinh III-29:

Nhan cac duong déng mirc tir anh dd chén vao thanh cac duong Polyline trong chuong

trinh CAD Overlay:

Chon menu Image = Vectorization Tools = Contour Followed, dung chuét trai chon
vao duong dong mirc can chuyén, luu ¥ cac duong dong mure phai lién tuc, khong duge cat
nhau, c6 thé sir dung 1&€nh Pedit trong AutoCAD d¢ hi¢u chinh. Két qua sau khi nhan mot

s6 duong dong mirc trong ban d6 scan thanh dudng:

Két qua anh ban do6 scan dudc chén vao chucng trinh CAD Overlay.
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CHU Y Sau khi nhan hét cac duding dong mirc, can tién hanh luu két qua vira tao vao mét
tép ban vé clia AutoCAD. Khi luu ban vé can ghi ding theo phién ban AutoCAD ma chuadng
trinh Nova-TDN yéu cau. Tham khao hinh Hinh III-31: Luu két qua s6 hoa anh ban do dia
hinh phu hgp véi phién ban AutoCAD ma Nova-TDN yéu cau..

>

=1 Save Drawing As

Save i |_‘]SEAN j o] B Wews + Tods
o~ SOHOAAdMT. dwg Preview
3 SohoaDDM.dvwg

Sohoaduongdongmuc.dwg

File name: |Drawing2_dwg j Save
| utoCAD 2000 Drawing [*.dwg) -] Cancel

¥ Files of type:

toCaD 2000 Drawing Standard (7 dweg]
AutaCAD Drawing Template File [7.dwat)

foutt 4 Leyout2 / AutoCAD 2000 DRF [*.dxf) v |
Hinh III-31: Luu két qua s6 héa anh ban do dia hinh phi hgp véi phién ban AutoCAD
ma Nova-TDN yéu cau.

Str dung Nova-TDN dé nhan cac dudng Polyline d6 thanh cac dudng dong muc c6 cao do:
khoi dong Nova-TDN va mé (open) ban vé chira cac dudng Polyline dugc tao baing CAD
Overlay ¢ budc trén.
4 Chon menu Pia hinh = Pinh nghia dwong dong mic hodc dwong mép (Iénh tit :
DNDM), chon vao dudng Polyline can dinh nghia, nhan nit Space (ddu cach ban phim),
hop thoai duéi ddy s& xuat hién:



GIAO TRINH TU PONG HOA THIET KE CAU PUONG

"
Binh nghia dudmg dong mic hodc m... X

& Pudngdéngmie [ Khéng thay d8i cac 38

& e Cao di; 05

Cancel |

Hinh III-32: HOp thoai sir dung dé thiét Ié|:’rcéc thong sd hién thi cho cac dudng dong
mirc
+ Lua chon nhu trong hop thoai va dién cao do cua duong doéng mirc, nhan OK dé xac nhan
da hoan tat qua trinh chuyén tir Polyline thanh duong dong murc trong Nova.
4 Lap lai budc dinh nghia nay cho dén hét cac duong dong mic.
6. V& duong bao ngoai cho dia hinh (Xem phan 3.3.2)
7. V& duong gidi han cho cac ving dic biét (Xem phan 3.3.2)
8. Xay dung bé mit dia hinh (lu6i tam gidc) (Xem phan 3.3.3).
5. Xay dwng ban do so tir ban do dia hinh in trén giay véi Nova-
TDN khéng dung phan mém CAD Overlay.

Ngoai ra ta co thé xay dung ban d6 sd tir ban do dia hinh in trén gidy bang Nova-TDN ma
khong can su dung phan mém CAD Overlay, cach lam nhu sau:

1. Chén anh cua ban do dia hinh vao Nova-TDN:

4 Chon menu Insert = Raster Image, nhin nut Attach trong hop thoai Image dé chén anh
ban d6 dia hinh vao ban vé:

Image name Statuz Size | Type | Date Saved path m'

oK | Cancel | Help

Hinh III-33: HOp thoai Image trong AutoCAD.

4+ Trong hop thoai Attach Image, dat cac lya chon vé diém dat, vé ty 1¢, goc xoay va nhéin
Browse @€ chon anh ctuia ban d6 dia hinh chén vao ban vé:
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=
Attach Image )]
Imzgehlame —
eyl Cancel
Path:  F:\GIAD TRIMH HOC TAPACAC BAl TAP LOMYE..
Image Parameters ﬁ
Al | ¥ Specify on-soreen v Include path

Scale factor: v Specify on-zcreen
Rotation angle: |0 ™ Specify on-soreen

Details »»

L

Hinh III-34: HOp thoai Attach Image .

4 Nhin OK, chon diém chén anh trén man hinh va nhép gia tri phong dai (Scale factor), két
qua nhu sau :

Hinh III-35: Anh ban do sau khi dudc chén vao ban vé.

St dung 1énh Polyline (Iénh tat - PL) clia AutoCAD dé vé cac duong Polyline tring vao vi
tri ciia cac duong dong muc trong anh cia ban do6 dia hinh vira chén:

Hinh III-36: Mot s6 dudng dong mirc GQC vé bang Iénh Polyline ciia AutoCAD.

Sb hoa cac duong Polyline trong Nova-TDN (Xem budc 5 ciia muc 4).
V& duong bao ngoai cho dia hinh (Xem phan 3.3.2).

V& dudng gidi han cho cac ving dic biét (Xem phan 3.3.2).

X4y dung bé mit dia hinh (ludi tam giac) (Xem phan 3.3.3).
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6. Tao trac doc va trac ngang dwéng tw nhién cda tuyén dwong

trén ban do sé

Sau khi da xay dung duoc ban dd sd tir s6 liéu do toan dac hodc ban d6 dia hinh in trén giay,
toa do cua moi diém trén bé mat nay déu c6 thé duoc tinh ra méot cach gﬁn ding dya vao cac
thudt toan ndi suy. Tur day moi mat cat c6 thé duoc tao ra mot cach tu dong. Trinh ty tao mat
cit doc ty nhién va mit cat ngang ty nhién cta tuyén duong véi Nova-TDN nhu sau:

6.1.1. V& dwong Polyline thé hi¢n dwong tim tuyén.

Dung 1énh Polyline (Iénh tit: PL) cia AutoCAD dé v& dudng tim tuyén trén bé mit dia hinh

vira tao ra.

Hinh III-37: Pudng tim tuyén vé dudong Polyline

6.1.2. Khai bao tuyén thiét ké.

Chon menu Binh d6 = Khai bdo va thay doi tuyén thlet ké (Iénh tdt: CS), trong hop thoai
Khai bdo va thay déi tuyén thiét ké, thiét 1ap cac thong sb cho tuyén thiét ké:

]

Tiéu chudn thigt ké:

Theo TCWM
Tupén hign hank  Tupén dudng thi 1

i

Tén tuyén

Thém

Tuyén dudng ther 1

1
2
3
Til&kinhdd 1:  [1000
Kiéu chix [TIEUDE =
Cao chit |2

0K

| Tiéc di | Ly tiink H
E0.0 0.00000 Hoa
j Hién hanh

[V Bién géc chuyén huding

Kiéu chit sd: [CHUSO -
Chigu dai ki higu cos: |2

| Cancel |

Hinh III-38: HOp thoai Khai bdo va thay déi tuyén thiét ké.

Tai day co the nhap céc théng s cho mat cat ngang bang cach chon nut Siza, hop thoai Khai
bdo tuyén xuat hién va chon cac thong sé mit cat ngang nhu hinh dudi:

&
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i

T & tupén: ITu_l,-én dutitng thit 1 LTrinh d&u Km: IEI

W thidt ké Krmdh: IEU @é ring nta dai iang tinh todn; IEU ,.

— C&t ngang chuin

Rang ndta mat: Rong rénk: |04

il

Réang l&

I_
P o
Khodng wat 18 I I i phén cach: I_
I Cao P.Cach: |0.17 Talup i I?
e —

Cao ranh

Taluy dao

Cao mép &

77777

T wé taluy:

Réng P.cach : Dich dink TH TKE: [0

¥ Giit nguyén dic I Iung tromg doan oo sigu cao

ok | Cancel |

Hinh III-39: Khai bao cac thong so6 cho tuyén dudng.
Nhén OK dé két thiic viéc nhap cac thong sb.

nay phai thuc hién trudc budc phat sinh coc, nhu vay sé& khic phuc dudc 16i cd thé phat
sinh khi xudt trdc ngang tu nhién.

i‘ CHU Y Tai day phai chinh lai B8 réng nua déi tinh todn 1a mot gia tri khac 0, va budc
@

6.1.3. Pinh nghia gbc tuyén.

Chon menu Binh d6 = Khai bao goc tuyen (Iénh tdt: GT), trén hop thoai Nhdp goc tuyén,
chon nut Chi diém< va chon vao diém gbc tuyén trén duong Polyline tim tuyén:

Mhip gic tupén El

Toa dd theo HTRGE #: |0 ' IEI

Géc phucng v tuwén: [30:0.0 ¥ Déncao dé

. . o a
[# | Tra ma rong va siew cao theo Héw chuan

' ] | Cancel |

Hinh III-40: HOp thoai Nhédp gbc tuyén.

Két qua gdc tuyén dugc danh dau:

Hinh III-41: Két qé goc tuyén dugc dinh nghia
6.1.4. Pinh nghia dwong tim tuyén.
Chon menu Binh dd = Pinh nghia cac dwong mit bing tuyén (/énh tit: DMB)

Dung chudt chon vao dudng Polyline tim tuyén trén man hinh, hop thoai Pinh nghia duong mait
bang tuyén xuat hi¢n:



GIAO TRINH TU PONG HOA THIET KE CAU PUONG
Pinh nghia d EI

" Mép phan cach rai i Mép phan cach phii

" Mép xe chay rai ™ Mép xe chay phai
" Mép & ki ™ Mép & phii

" Mép dudng cil

0K, | Cancel |

Hinh III-42: Hop thoai Pinh nghia dudong mat bang tuyén.

Chon vao Tim duong dé dinh nghia duong Polyline d6 1a tim tuyén, click OK dé két thac hop
thoai. Luc d6 duong tim tuyén s€ chuyén thanh mau do.

6.1.5. Thiét ké dwong cong nim trén tuyén (cim cong).

Chon menu Binh @6 = B6 tri dwdng cong va siéu cao (/énh tit: CN). Sau d6 dung chudt chon
vao hai cadnh tuyén can cam cong, xuat hi¢n hdp thoai Nhap so liéu cho tuyén duong thuw I:

Mhap 20 liéu cho Tuyén d x|

— &L td cong —Eloan ni
Gdc chuyén hudng: EEd4313" Rimin="7 | _— |
i~ Buding cong khdng chuyén tiép o IW
% Buitng cong chuvén tiép Ban kinh, L chuyén tiép: |50

P= 335493 T= 131927 0/2= 11EE24 Miandi ddu: |25.000

— M rdng Bloan giao ddu |0
b & réng bung ; IEI.4 & rdng Ifng ; ID.4 Boan néicudi - [0
IE

W Gilt ngupén kich thudc 18 LE dudng téi thidu -

RRRRLEN

Meta ndicudic |0
— S cao Eioan giao cudi |0
¢ Khing bd i =ié ea
x-:ung OlisBucan o0 o IE i
i+ B bi zsifu cao Tra TiEu chuan |
Kifu quay cia ddc 1 mé: " Quay guanh 1&
&+ Quay quanh dinh ¢ guanh mép ngodi phén se chay Ok | Cancel |

Hinh III-43: Hop thoai thiét 1ap cac thong s6 cho dudng cong nam trén tuyén.

Thiét 14p cac théng sd cho doan cong cuia tuyén phi hop véi cac chi tiéu da tinh toan va véi quy
trinh thiét ké. Sau @6 nhan OK dé€ xac nhan.

Trong truong hop cd nhiéu doan can cam cong trén tuyen thi lap lai budc Thiét ké duong cong
nam dén khi nao hét cac duong cong can bo tri.

6.1.6. Phit sinh cac coc trén tuyén.
Céc coc nay la co s& dé dung tric doc tu nhién, cach 1am nhu sau:
4 Trudc hét phai phat sinh cac coc cach déu nhau trén tuyén:

Chon menu Binh df‘} = Coc trén tuyén = Phat sinh coc (/énh tdt: PSC), nhap cac thong
s0 vao hdp thoai xuat hi¢n nhu hinh dudi, nhan OK dé két thuc hop thoai.

o
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X

Ehodng cach coc ; 20 m
Tie Iy tiinh K {0 Ta&i1p tink Ken: (074518

W Phéat zinh tai cd hai d&u

Chan doan uyéng |

ak | Cancel |

Hinh III-44: Hop thoai thiét 1ap cac thong sé dung dé phat sinh coc trén tuyén.

Két qua phat sinh coc rai déu trén tuyén:

Hinh III-45: K&t qua sau khi thu'c hién phat sinh coc trén tuyén

+ B sung cdc coc ddc biét trén tuyén: Cac coc déac biét la cac coc tai vi tri diém ndi dau
(ND); n61 cubi (NC); tlep dau (TD); tiép cu01 (TC); diém gitra (P) cia doan cong chuyén
tiép hodc cac diém tiép dau (TD); tiép cudi (TC); diém gitra (P) ctia dudng cong tron; coc
1y trinh (H1, H2,....).

Chon menu Binh @6 = Coc trén tuyén = Chén coc méi (Iénh tat: CC), dat tén coc chen
thém va chon nat Chi trén tuyén va danh dau vi tri coc chén thém trén tuyén:

X
{* Tailp trinh K li
= . 0
™ Taikhodng cach dan;
TEén coc: MO
Chi trén trée doc... | ( Chitiéntuén.. |)
e ——
ak. Cancel

Hinh III-46: HOp thoai dung dé chén cac coc dic biét I1én tuyén

Lap lai bude chén coc dén khi hét cac coc can chén. Trong truong hop coc chén thém va
cac coc phat sinh ban dau qua gan nhau (hodc trung nhau), dé giam khdi luong tinh toan
cho chuong trinh, ta c6 thé x6a di mot sb coc thong thuong (lru y: khong dugc xoa cac
coc dac biét) bang cach chon menu Binh @6 = Coc trén tuyén = Xéa tuyén hoic coc

(Iénh tdt: XOA)
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6.1.7. Khai bao bang mé ta cho tric doc va tric ngang.

Chon menu Binh dd = Khai biao = Khai bio miu bang tric doc va tric ngang (/énh tdt:
BB), thiét dat cac thong so cho mau bang mo ta trac doc tai tab Pau trac doc, cac thdong so khai
bao tham khdo nhu hinh dudi:

Mhap dir ligu ddu Tric doc va Tric ngang il
Préu Trac Doc |B§u Tréc Ngangl Dit ligu d&u Trac Doc
Cao chit: |3 Kh.cach ddu [110
Séhigw  [11.Tén coe =]
1T 5H| M t | Eh.Céch
M3 L3 ITén coc 1] 11| Téncoc 10,00
" 2| 24/ Ljtiinh 10.00
Khodch: {10 3| 2 Décdacthigtké 10.00
Bl el B85 IMSS: 4| 7|Caodd tf nhign 15.00
8| 3| Caoda thidt ké 15.00
Ghi chii COHT: |Cao 88 haan thign: _B| 9CullE 10.00
7] 10| Cut Iy céng dén 15.00
Ghi chi CBPE: |Can da thigt ké: 8| 12| Buing thang, dudng cong 20.00
9| 1 Binhdd so bege 15.00
Broc bir tap... | Ghi vao tép... |
Chaon kigu chit
’7Tiéu Bié: ITIEUDE vl Tén coc: ITENEEIE vl Chit s6: IEHUSEI vl
Béngj | Hiybé |

Hinh III-47: Nhip dir liéu cho viéc hién thi dau trac doc.

Thiét dit cac thong s6 cho mau bang ghi ch tric ngang tai tab Pdu trdc ngang, cac thong sb
khai bao tham khao:

Mhap dit iéu ddu Trac doc va Trac ngang ﬂ
Péu TrécDoc  Béu Tréc Noang | Dit ligu d&u Trac Mgang
Cao chit: |3 Kh.chch déu: ISD "Tén coc': |Coc: "L brink' IKm:
S6higw  [1.Can d thién nhign |
TT|SH|Méta kh.Céch
M L3 IEaD di thign nhign IR Cao dd thién nhién 15.00
" 2| 2 Khodng céch mia 10.00
Kh.céch: |15 3| 3 Can dé thidt ké 15.00
Ghi chii 55: IMSS: _4 4 Khnéng cach |3 thigh ké 10.00

Ghi chi CEHT: [Can 38 hon thigr:

Ghi chi CEBD: [Cao d3 thigt ké:

Bloc bt tép. | Ghi vao tép. . |
Chat kiu chi
(Tiéuﬁé‘: ITIELIDE vl Tén coc: ITENEDC vl Chit sdi: II:HLISD vl

péngs | Hiybd |
Hinh III-48: Nhép dif liéu cho viéc hién thi dau tric ngang.
Nhan Pong y dé két thuc hop thoai

6.1.8. Xuit tric doc tw nhién cia tuyén dwong.

Chon menu TD — TN = Tric doc tw nhién = V& tric doc tw nhién (Iénh tit: TD), dat cac
thong s cho hop thoai thiét dat trac doc:
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x|
Titeos: |LT Km0+00 x| Téicos |LTKmw745158  =|
Lj tinhgée: |7 Tjlgs:  |1000
KCach Min: |40 Tiley: (100
KCach kdax: ‘ [ Tu diing thay ddi mic so znh l

Khai miu bang... | ok | Cancel |

Hinh III-49: Thiét 1ap cac théng s6 cho viéc vé Trac doc tu nhién.

CHU Y Vdi lva chon Tu ddng thay déi muc so sanh, khi chénh cao cla cac coc I6n, dé
L!_& phu hgp véi khd gidy in ta ¢ nhiéu mlc so sanh thi danh diu lua chon nay, con khi
& khong can thay d6i muc so sanh cla tréc doc thi khéng danh dau.

Nhin OK va lya chon diém dit tric doc trén ban v&.
Két qua tric doc thu duoc co dang nhu sau:

= Két qua tric doc tu nhién khi khong danh dau muc Tiw dong thay doi mike so sanh:

I# trnh

DGc dge Ehist L

Can 48t mhifn

Coo i thish lod
2 b 16

¢ Iy ceng didn

Paing théng, dudng eong
Hinh 43 g0 ldge

Hinh III-50: Két qua vé trac doc tu nhién khi khéng sir dung chirc ndng 7w’ déng thay doi
mirc so sanh.
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* Két qua Tréc doc tu nhién khi danh diu muc T déng thay doi mirc so sanh:

Tén oo
L trinh
DNdc doc bhidt kod
Cag ay 1l nhién
Can o thift k&
cu Iy 1£
Od 1y cong dn

fuing thing, dudng comg

Hinh di sa luoe

Hinh III-51: Két qua vé trac doc tu nhién khi sir dung chirc ndng 7w’ déng thay déi mirc so
sanh.

6.1.9. Xuit tric ngang tw nhién cia tuyén duong.
Chon menu TD - TN = Tric ngang tw nhién = V& tric ngang tw nhién (/énh tit: TN)

Khai bao cac thiét dat cho tric ngang theo bang dudi:

]
Tit coe: |LT kr:0+00 *| Toicoe [LT Km0+797.17 =

Toles:  [EE  Sdhang: |2 Sgcit |5
Tola": ,ﬁ Cach hang [15 Cachett: [1n

KCachMin: [40 KCachdduct: [40
[ W& hét 5d ligu khdo it
[ Khong vé d&u tif cét thit 2 Lay sangtisi |20

[~ Bd qua trie ngang khing cd sd liéu Ly sang phai |20

Khai mau bing... | oK. | Cancel |

Hinh III-52: Thiét l1ap cac thong s6 cho viéc hién thi trac ngang tu nhién tuyén dudng

Nhan OK va lya chon diém dit cat ngang trén ban v&, két qua triac ngang tu nhién:

Hinh III-53: K&t qua xuét tridc ngang tu nhién cua tuyén dudng
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CHUONG lll: PHAN TiCH, TiNH TOAN KET CAU

1. Tong quan vé phan tich, tinh toan két cau.

Phén tich, tinh toan két ciu 12 mot cong viée co ban cia qua trinh thiét ké. Trong qué trinh nay,
cac umg xu cua cac b phén cong trinh dudi tac dung cua cac loai tai trong s& duge xac dinh.
Cac két qua cua cua phan tich - tinh toan két cau 1a co s6 cho nhiing quyét dinh vé phuong an
thiét ké: chap nhan, hity bo phuong an hay chinh stra lai thiét ké.

Bat dau

Xac dinh cac kich thwérc, b6 tri
cau tao cac bd phén cong trinh

Thiét ké
lai hoac
chinh stra

tac dung cua tai trong

{ Phan tich, tinh toan két cau dwéi ]

Kiém toan
ket cau

Khéng dat yéu cau

Dat yéu cau

Két thic

Hinh III-54: Vi tri cia phan tich két cau trong qua trinh thiét ké.

R rang rang, viéc phan tich tinh toan két cAu khong thé thyc hién trén khong gian thyc (voi
cac cong trinh thue va diéu kién thuc) vdi cac ly do sau:

+ Trong qua trinh thiét ké, cong trinh thyc chua thé hinh thanh. Ban thiét ké chi thé hién
nhiing dy dinh ap dung cho cong trinh trong tuong lai va c6 thé sé& thay d6i sau chinh qua
trinh phan tich va kiém toan két cau.

4+ Néu cong trinh thyc da tdn tai thi viéc phan tich, tinh toan chi tiét gap rat nhidu kho khan
va ton kém.
Do vy, qua trinh nay thuong dugc thuc hién dua trén mé hinh mé phéng cong trinh thuc. Mo
hinh nay phai thoa man viéc mo ta cac ddi twong thuc voi d6 chinh xac yéu cau theo khia canh
xem x€t (¢ day 1a dudi goc dd co hoc). Qua trinh tao ra mot mo hinh tinh todn twong duong véi
cong trinh thuc goi 13 qud trinh mé hinh héa két cédu. Co 2 loai mo hinh duoc sir dung:

4+ M5 hinh thwe nghiém: 13 md hinh thu nhé duge ché tao nhdm mé phong cong trinh thuec.
Viée ché tao md hinh thyc nghiém va tién hanh thi nghi¢m thudong mat nhiéu thoi gian va
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rt t6n kém. Hon nira, khi mé hinh thuc nghiém d3 dugc ché tao xong thi viéc chinh sta
mo6 hinh cho phu hop hon véi thyuc té s& gap nhiéu kho khan. Vi vay loai mé hinh nay
thuong ap dung dbi v6i nhitng phan tich dic biét ma cac mo hinh ly. thuyét gap kho khan
hodc can dugc kiém nghlem thém. Vi du: dé phan tich {ng xu cua cau treo nhip lon duoi
tac dung cta tai trong gi6 dong, mo hinh thu nho ctia cau thuong duoc ché tao va dua vao
ham gié dé thi nghiém. Cac két qua ciia mo hinh thuc nghiém phai dugc hiéu chinh rdi
méi duoc ap dung cho cong trinh thuc té.

et sl

Hinh III-55: M6 hinh thuc nghiém trong ham gio cia cau Tacoma mdi (Nhat Ban)

4 M5 hinh Iy thuyét: 13 mo hinh tinh toan duogc tao ra dua trén cac gia thuyét va ly thuyét
co hoc trong d6 cac ddi twong thuc duoc don gian hoa thanh nhitng so d6 tinh. Qu4 trinh
tinh toan, phan tich s& duoc thuc hién trén cac so dd nay theo cac phuong phap cua co
hoc két cau va sirc bén vat liéu. Vi nhitng két cau phirc tap, cac so d6 tinh thuong dugc
tao ra dya trén cac chuong trinh may tinh va dugc goi la m6 hinh s6 cua két cau. Viée
tinh toan mo hinh sb ciing dugc thyc hién trén cac phin mém. Tat nhién, sy phu hop cua
két qua tinh toan s& phu thudc vao sy ding dan ciia md hinh sé. Ung v6i mot cong trinh
thuc, cac ky su co thé dua ra nhimg mé hinh sé khac nhau. Tuy véy, cac mo hinh nay
ludn phai tuan theo mot yéu cau co ban: mé ta dugc tng xir ctia cong trinh véi d6 chinh
xac phu hop. Do d6, sau khi mgt mé hinh s6 duoc tao ra thi mo hinh d6 c6 thé duogc chinh
stra nhiéu lan v&i muc tiéu mo ta két ciu thue tot hon.

Khong théa man

Chon m6 hinh
cudi cung dé

Kiém tra tinh

M6 hinh tinh

AL dang dan thwc hién
an cau ctia mé hinh o phan tich,
Thoa man tinh toan

Hinh III-56: M6 hinh hoa két cau la mot qua trinh lap

Nhu vdy, c6 thé néi rang mé hinh 1y thuyét cé tinh kha thi va linh dong hon so vi mo hinh
thue nghiém. Viéc sir dung mé hinh loai ndy ciing cho phép thuc hién nhiéu phuong an thiét ké
khac nhau cho cic bd phan cia cong trinh. Hién nay, su tién bo trong nghién ctru cac phuong
phap tinh két hop voi qua trinh phat trién nhu vii bio ciia cong nghé thong tin da khién cho viéc
tao dung cac mo hinh mé phong 1y thuyét tré nén ngay cang dé dang va nhanh chéng. Piéu d6
giai thich tai sao cac so dd tinh 1y thuyét duoc dung phd bién trong phan tich két ciu.

J
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Hinh III-57: M6 hinh s6 cua cau Sungsan Grand II (Seoul, Han Qudc) trong MIDAS/ Civil
Khi str dung md hinh tinh 1y thuyét, qua trinh phan tich két cAu s& duge thuc hién theo trinh tu

sau.

1. Thu thap cac sb liéu thiét ké.
2. MO hinh hoa két cau.

3.

4. Phan tich danh gia két qua.
5. Xuat két qua.

Tinh toan két ciu dua trén mé hinh tinh d3 dé ra.

Trinh ty nay c6 thé biéu dién thanh so d6 sau:

Bat dau — thu thap
s6 ligu thiét ké

Mé hinh héa két ciu

Phan tich két cau véi
md hinh dé ra

Hién thj két qua

Phan tich
nguyén nhan

I
N
1

banh gia
két qua

Qua trinh md hinh héa con co
thé duoc goi 13 qua trinh tién
xur ly (Preprocessor)

Qua trinh phan tich, tinh toan
con ¢ thé duge goi 1a qua trinh
xur 1y (Solve)

Céc thao tac véi két qua con co
thé duoc goi la qua trinh hau xu
1y (Postprocessor)

Khéng phu hop

Két thuc - xuat
két qua

Hinh III-58: Cac budc cua qua trinh mo hinh héa va phan tich két cau

Hién nay, c6 rat nhiéu phan mém hd trg ngudi dung trong viéc mé hinh hoa va phan tich két
céu nhu: SAP2000, MIDAS/ Civil, RM2004, ANSYS, LUSAS, Abaqus,..
¢6 wu diém va nhugc diém riéng. Viéc lya chon phan mém nao de c6 thé sir dung phu hop phai
dua trén sy phan tich yéu cdu cong viéc, kha ning ctua phdn mém, ning lyc vé nhan su va tai

chinh cua don vi.

.Moi phan mém déu

o
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2. Qua trinh mé hinh hoéa két cau

Nhu da trinh bay ¢ trén, qua trinh mo6 hinh hoa két cau thuc chét 1a viéc dua khong gian thuc
(v6i cac cong trinh thyc tai thoi diém hién tai hodc tuong lai) vé mot md hinh co hoc tuong
duong. Qua trinh nay can dua trén nhitng gia thiét va cac nguyén 1y co hoc. M6 hinh tinh tao ra
phai phan anh duogc két cAu thue vé cac khia canh co ban sau:

4 Hinh hoc: thé hién vi tri cling nhu kich thudc cua cac bd phén cong trinh thyec.

+ Vat liéu: nhitng dac tinh co hoc cua cac loai vat li€u trong mo hinh phai tuong ting nhirng
ddc diém co hoc cua cac loai vat liéu sir dung trong cong trinh thuc.

4 Lién két: cac thanh phan trong mo hinh tinh phai phan anh dugc sy rang budc 14n nhau
ctia cac b phan két ciu cling nhu ctia két cau voi moi trudng trong khong gian thyc.

+ Tai trong: cac tai trong mo ta trong mo hinh tinh phai tuong ing véi nhiing tac dong Ién
cong trinh thyc (theo thiét ké de ra).

CHU Y Ngoai ra, néu cong trinh 1am viéc theo nhiéu giai doan khac nhau hoac dwoc thi
cdng phéan doan thi md hinh tinh ciing phai phan anh dwoc diéu do (nghia 1a: md hinh tinh
) sé phai gdbm nhiéu md hinh &ng v&i nhivng giai doan lam viéc khac nhau cda két cu).

2.1. M6 hinh héa hinh hoc - phwong phap phan tr hiru han.
2.1.1. Phuwong phap mo hinh hoa

Phuong phap phd bién dé mé hinh hoa hinh hoc ket cAu hién nay 1a phuong phap phan tir hiru
han (PTHH). Trong phuong phap nay, toan bo két cAu duoc roi rac hoa vé mat vat 1y thanh mot
s6 hitu han céc thanh phan nhé hon va nhiing thanh phan nay s€ dugc mo hinh hoa thanh nhimng
mo hinh tinh nho goi 1a phan tir. Bién hinh hoc cua cac phan tir duge xac dinh tir cac nat. Su
két ndi gitra cac thanh phan trong cong trinh thuc thé hién qua cac nat chung gitta cac phan tir.
Mo hinh s6 ctia cong trinh thyc chinh 13 mot hé thong cac phan tir lién két voi nhau thong qua
cac nut (hé théng nay con duoc goi 1a ludi phan tir hitu han - FEM Mesh). Vi nhimng dic diém
trén, phuong phap PTHH cho phép mé hinh hoa cac cu kién cong trinh tir don gian dén phirc
tap.

Hinh III-59: Lu'éi phan ti hitu han d& mé ta céng trinh him



CHUONG III: PHAN TiCH, TINH TOAN KET CAU

Hinh III-60: Ludi phan ti hiru han (phai) dé mo ta td hgp nha cao ting Galleria (Seoul, Han
Quodc)

2.1.2. Mt s6 md hinh phan tir dwgc sir dung pho bién trong mé hinh hoa két ciu

Tuy theo dic diém vé hinh hoc ciing nhu sy lam viéc, ¢6 thé phan loai cac phan tir nhu sau:

+ Phin tir dang thanh (1 chiéu): phan tir dang thanh mé ta d6i twong co kich thudc mot
chiéu 16n hon nhiéu lan so véi hai kich thude con lai. Cac phan tu thanh tuyén tinh gom
hai nat. Céac phan tur thanh bac cao s€ cd cac nit trung gian. Theo su 1am viéc c6 thé chia
cac phan tir thanh ra cac loai sau:

" Thanh dan: gém hai nat va chi chiu luc doc khi lam viéc.

= Thanh dam: gdbm hai nut va trén mit cit ngang co tat ca cac thanh phan noi luc khi lam
viéc.

= Cdc phan tir thanh ddc biét: phan tir 1am viéc mot chiéu (chi chiu kéo hodc chi chiu

nén), cac phan tir thanh bac cao (c6 niit trung gian giita hai nit), cic phan tir thanh lam
viéc phi tuyén hinh hoc,...

Hinh III-61: Phan tir thanh moé ta dam mat cat chir T

ra, phai dinh nghia médt cat cho thanh d& md ta cac kich thudc hinh hoc clia d6i tugng
&= thuc theo phuong vubng goc vdi truc thanh. Mat cdt phan anh do cirng vé mat hinh hoc
cla thanh.

i. CHU Y Trong phan tr dang thanh, truc lam viéc chinh 13 truc di qua cac ndt clia né. Ngoai
@

+ Phén tir dang mit (2 chiéu): phan tir dang mat mo ta d6i twong co6 kich thude mot chiéu
nho hon nhiéu lan so véi hai kich thude con lai. Theo dang hinh hoc, c6 hai loai phan tu

o
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phd bién 1a phan tir dang tam giac va phan tir dang tr gic. Cac phan tir tam giac bac cao
va tr giac bac cao co the cd cac nit trung gian gitra cac nat chinh. Theo sy lam viéc co
thé phan cac phan tr dang mat thanh:

 Phan tir ving sudt phcfng khi lam viéc, chi ¢ ung suét trong mit phang ctia né. Phan
tor nay thuong dung dé mo ta cau kién dang mit co hai phia cua mat tu do va chiu tai
trong nam trong mat phang ctia nd. Vi du: cac két cau tuong nha c6 thé dugc mé ta
bang cac phan tir (mg suat phang.

® Phan tir bién dang phcfng khi lam viéc, chi bién dang trong mit phang cta nd. Phan tir
kiéu nay thuong dung dé mo ta cdu kién dang mit c6 hai phia ciia mat bi kiém ché (do
vay khong thé bién dang theo phuong vudng goc véi mit).

= Phan tir tam: khi lam vige, chiu lyc chinh theo phuong vudng goc voi mat phang cua
n6. Vi du: cac két cdu cau ban, cac san nha déu co thé dugc mé ta boi cac phan tir tim.

CHU Y Trong phan ti dang mat, mat 1am viéc 1d mat di qua cac nut cia nd. Ngoai ra, phai

i. , dinh nghia chiéu day cho phan t&r dé mo ta kich thudc hinh hoc clia do6i tugng thuc theo

- phuong vuéng goc vé8i mat lam viéc ctia nd. Chiéu day phan anh dé cirng vé mat hinh hoc
cla tdm.

+ Phin tir dang khdi (3 chiéu): phan tr dang kh6i mo ta ddi tuong c6 kich thude cac chidu
tuong duong nhau. Néu phan loai theo dang hinh hoc thi c6 ba loai phén ttr pho bién 1a
phan tir khoi tir dién (bon mat), phan tir khéi luc dién (sau mit) va phan tir hinh ném (nim
mit). Cac phan tir bic cao c6 thé co nit trung gian trén cac canh va mit ctia khoi.

Hinh III-62: Cac khai tir dién (a), luc dién (b), hinh ném (c)
2.2. M6 hinh héa vat liéu.

Mot loai vat li¢u trong thuc té c6 rat nhiu céac thudc tinh khac nhau: do cung, kich thudc hat,
trong luong riéng, mau sic, cau tao hoa hoc,...R3 rang r:;ing rat kho dé co thé mo ta tat ca cac
dic diém nay. Pong thoi, vé miat co hoc ciing chi c6 mot sb thude tinh lién quan dén Ung xu
ctia két cdu khi chiu tai. Vi vdy qué trinh mé hinh héa vét liéu (cho bai toan phan tich két ciu)
thuc chét 1a xac dinh céac thudc tinh co hoc cua vat liéu hay tra 161 hai cau hoi:

4 Vit liéu trong mo hinh can nhitng thudc tinh nao dé c6 thé phan anh dwoc ing xir cua két
cau thuc khi chiu tai?
4+ Gia tri cac thudce tinh cua vat li€u trong mo hinh phai nhu thé nao?
2.2.1. Cac thugc tinh co ban cia vat liéu.
4+ Mé-dun dan hoi: phan anh quan hé Ung suit - bién dang trong vat li¢u khi chiu tai. Vi
cac vat li¢u lam viéc dan hoi tuyén tinh, gia tri mo-dun dan hoi 1a khong doi (quan hé ing

suat bién dang 1a duong thang) V6i nhiing vt liéu lam viéc phi tuyén, gia tri mo-dun dan
hdi thay ddi theo tng suit trong vat liéu (quan hé Gmg suat - bién dang la dudng cong).

o
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+ Hé s6 nd ngang (Poisson): phan anh su anh huong l1an nhau giira Ung suét, bién dang cua
cac phuong khac nhau. Vi du: trong hinh dudi day mo td mot mau bé tong bi bién dang
ngang khi chiu nén theo phuong thang ding.

4+ H¢ s6 dan né nhiét: phan anh g xu cla két cau khi nhiét do thay ddi. Vi du: cac dam
thép bi dan nd do tang nhié¢t @6 khi bi nang chicu.

+ Trong luong riéng: phan anh trong luc cua két cau trén mot don vi thé tich. Trong lugng
riéng cho phép xac dinh ra tai trong ban than cua két cau. Can chu ¥ riang: trong luong
riéng khong chi phu thudc vao ban than vat liéu ma con phu thudc vao gia tde trong
truong tai noi cong trinh dugc xay dung.

+ Khoi lwong riéng: khdi luong riéng phan anh mat do vat chat cua két ciu trong mot don
vi thé tich. Khdi luong riéng cho phép xac dinh ra khéi luong cia két ciu va tir d6 xac
dinh dugc quan tinh ciia cdc bo phan cong trinh. Cac thong s6 nay can thiét khi xem xét
g xir ctia cong trinh dudi tic dung cua cac tai trong dong (phan tich dong dat, dao
dong,...).

+ Cuong do: phan anh giéi han chiu luc cua vat lidu.
2.2.2. Sw bién d6i ciia cac thudc tinh vat lidu.

Trong thuc té, khong phai luc nao gia tri cac thudc tinh cua vat liéu cling 6n dinh. Céc thudc
tinh chi 6n dinh trong nhiing diéu kién va thoi diém nhat dinh. C6 rat nhiéu thudc tinh s& thay
d6i theo thoi gian va dic diém chiu lyc. Vi du: gia tri mo-dun dan hoi ciing nhu cuong do cua
bé tong phu thude vao tudi va tai trong cta no. Vi vay, khi xac dinh cac thong so cua vat liu
can chi y: cac gia tri d6 phu hop voi bai toan phén tich nao (phén tich tinh, tuyén tinh hay phan
tich phi tuyén vat liéu,...) va thoi diém nao.

2.3. M6 hinh lién két.
2.3.1. Khai niém va phan loai.
Lién két phan &nh su rang budc cua cac b phan két cAu v&i nhau hodc véi moi trudng ma Kkét
cau tya lén. Su rang budc nay dugc thé hién ¢ hai dang: chuyén vi va luc.
+ Véi cdc lién két ngoai (tirc 1a cac lién két cua cac bd phén céng trinh v61 moi truong):
chuyén vi tai cac nut theo phuong lién két s& bi khéng ché bai theo chuyen vi tai moi

truong. Tai cic nit d6 s& co twong tac giita két ciu v6i moi truong va xuat hién phan luc
lién keét tac dung 1én cong trinh.

Chuyén vi Chuyén vi
dirng bang 0 dl’rn; bing 0
- o
B W
Phan lwc Phan lwc

Hinh III-63: Lién két ngoai tai goi ciia dam gian don dudc moé ta trong mo hinh

+ Voi cdc lién ket trong (tic 1a cac lién két gilra cadc bd phan két cau vdi nhau): chuyén vi
gitra cac nut tham gia lién két s€ bi rang budc vdi nhau. Xét vé mat lyc, cac ndi luc ung



GIAO TRINH TU PONG HOA THIET KE CAU PUONG

v6i phuong lién két s& duoc truyén qua lién két; nguoc lai, cac ndi luc ung voi phuong
khong tham gia lién két s& khoéng dugc truyén qua lién két. Vi vy mg véi vi tri lan cén
lién két ciia cac bd phan, co thé xdy ra sy triét tiéu vé ndi lyc hay budc nhay vé chuyén

V1.

Phan tu
D1 dam

Chuyén vi diing ciia D1,D,D2
rang budc vai TLT, T2 T

Phan tur tru

Hinh III-64: Lién két trong dam-tru dudc mo ta trong mo hinh PTHH
2.3.2. Cac yéu t6 cAn md ta trong mot lién két
4 Céc bo phan tham gia lién két (cac nut, cac phan tir tham gia lién két).

4 Céc thanh phan cua lién két (cac chuyén vi rang budc hay khdng ché, cac thanh phan noi
lyc bi triét ti€u,...). Cac thanh phan lién két can dugc mo ta voi nhitng déac trung sau:

» H¢ toa dd cua lién két: cho biét cac thanh phﬁn lién két duge xac dinh theo céc truc
chuan nhu thé nao.

= P} citng ciia cdc thanh phan lién két: 46 cung co thé lay tuyét dbi (trong trudng hop
ly tudng hoa lién két) hodc dg cung la hiru han. Viéc lya chon dd cting cho mdt lién
két tuy thudc vao trudng hop cu thé va do chinh xac yéu cau. Trong trudng hop do
cung thuc cua lién két duoc nhan dinh 16n hon rat nhiéu lan do cing cua ban than két
ciu thi c6 thé coi lién két d6 co do cimg bang vo cung. Viée 1y tuong hoa trén s& gitp
mo hinh tinh trd nén don gian hon. Trong trudng hop nguoc lai, thi phai mo ta lién két
v6i d ctng hitu han va dugc xac dinh rd rang tir ddi twong thyc. Tat nhién, qua trinh
d6 s& mat thoi gian hon (vi khong phai luc nao ciing ¢6 thé xac dinh ngay do cing cua
lién két); dong thoi mé hinh tinh toan ciing phurc tap hon.

Dam bé tong Dam bé téng

Nén la dat mém

ng\ Géi clrng w&g Goi dan hoi

Hinh III-65: B0 cirng lién két sé dudc coi la vo han hay hiru han tuy vao dat nén ma két cau
tua lén

2.4. M6 hinh héa tai trong.

Céc tai trong trong md hinh tinh biéu dién céc tac dong 1én két cau trong qua trinh lam vigc.
Viéc phan loai céc tai trong trong qua trinh mé hinh hoa dya trén cac yéu t6 sau:

* Nguyén nhan gay ra tac dong (do trong luc, do dat dap, do dong dat, do xe ¢, ...).

® Dang tac dong (tac dong luc, nhiét do, chuyén vi cudng btec,...).

o
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= Thoi gian tac dung cua tai trong (thdi diém bét dau tac dung, tinh chit ngin han hay
dai han).
2.4.1. Mt s6 dang tac dong phd bién

+ Tdc dong luc: tac dung dang nay dugc xac dinh véi cac dédc trung bao g(‘A)m vi tri hay
khong gian chiu tac dong, cuong do cia tac dong va phuong-chiéu cia tac dong.

» Theo dic diém phan b tac dung, tac dong lyc thuong dugc chia thanh:

¢ Tdi trong tdp trung: tai trong dit tai mot diém, c6 do 16n, phuong va chiéu xac
dinh.

¢ Tdi trong phdn bé: tai trong tac dung trén mot doan, mot mién hay mot thé tich nhat
dinh.

* Theo dic diém thay ddi vi tri tac dung, céc tai trong luc co thé duoc chia thanh:
¢ Tdi trong c6 dinh: 14 tai trong ma vi tri dat lyc khong thay ddi theo thoi gian.
¢ Tdi trong di dong: 13 tai trong ma vi tri dat luc bién doi theo thoi gian.

* Theo dic diém dong luc thi co thé chia tac dong dang luc thanh:

¢ Tai trong tinh: tai trong tac dung c6 tinh chét tinh, khong giy ra lyc quan tinh hay
gia toc trong cac bg phan két cau.

¢ Tdi trong déng: tai trong tac dung c6 tinh dong, gy ra luc quan tinh va gia toc
trong cac bg phan két cau.

+ Tac dong do nhiét dg thay doi: su thay ddi nhiét do trong két ciu dan dén bién dang trong
toan b két cau hodc bién dang khong déu trong cac thanh phan két cau, tir d6 co thé phat
sinh ndi lyc va Gng suat trong két cau. Tai trong nhiét do thay doi co thé dugc chia ra
thanh cac loai sau:

= Nhiét do thay doi trén toan bo két cau.
= Nhiét d6 thay do6i khac nhau trén timg b phan cua két cu.
® Nhiét do tai tung phﬁn, tung phia cia mot by phan thay ddi khéc nhau.

+ Tdc dong do chuyén vi cuong burc: taic dong nay 1a su chuyén vi tuong doi gilra cac bd
phan két cau hodc gitra két cau véi nén mong.

2.4.2. Cac trwong hop tai (cac loai hay nhom tai trong).

Tuy theo nguyén nhan tic dong, dic diém tic dong ma cac tai trong duoc té chuc thanh cac
nhom khac nhau dé xem xét goi 1a cac trudng hop tai. Cac tai trong khi dugc dwa vao cing mot
truong hop tai s& duoc xem xét voi quan diém ciing nhu hé sé danh gia twong tu nhau (vi du:
theo qui trinh cau 22TCN 272-05, cac tai trong ban than ciia dim doc va dam ngang cung lay
hé sb gidng nhau trong timg to hop tai trong vi chiing cting thudc mot nhom tai trong DC).

Mot sd treong hop tai theo qui trinh cdu 22TCN 272-05:
+ Tai trong thuong xuyén:
= DD: tai trong kéo xudng (xét hién tuong ma sat 4m)
= DC: tai trong ban than cua cac bo phan két cAu va thiét bi phu phi két cu
= DW: tai trong ban than cua 16p phu mat va céc tién ich cong cong
= EH: tai trong ap luc dit nim ngang

® EL: cac hi¢u tng bi ham tich luy do phuong phap thi cong.
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= ES: tai trong dat chat thém
= EV: ap luc thang dtng do ty trong dat dip.
+ Tai trong nhdt thoi:
® BR: luc ham xe
* CE: lyc ly tam
= CR: tir bién
= CT: luc va xe
* CV: lyc va thu
= EQ: dong dit
® FR: ma sat
® IM: luc xung kich (luc dong ) cta xe
® LL: hoat tai xe
= LS: hoat tai chat thém
® PL: tai trong nguoi di
= SE: lin
= SH: co ngot
® TG: gradien nhiét
= TU: nhiét d6 déu
= WA: tai trong nudc va ap luc dong chay
® WL: gi6 trén hoat tai
= WS: tai trong gio trén két cau
2.4.3. Cac to hop tai trong.

T6 hop tai trong bao gdm mat tap hop cac trudng hop tai dugc xem xét tac dong 1én két cau &
mat trang thai nhat dinh.

Viéc tao ra céac t6 hop tai trong nham tao ra trang thai bat lgi nhat Ve tai trong cho két cau (tat
nhién cac t6 hop dugc tao ra phai mang tinh thyc té). Cac yéu t6 can xem xét trong mot to hop
tai trong la:

+ Nhing tai trong tham gia t6 hop.
4 Céc hé sd cua timg trudng hop tai trong to hop.

+ Két qua tinh toan véi to hop tai trong duge xem xét theo kiéu nao? (cong tic dung cua
cac truong hop tai hay xét duong bao ket qua cua céac truong hop tai, ...).

Céc to hop tai trong theo qui trinh 22TCN 272-05 duoc x4c dinh theo bang 3.4.1-1 cua quy
trinh

o
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) DC LL Cing mét ltc chi
TOHGQPTAI | DD | IM ding mét trong cac
TRONG DW | CE tai trong
EH | BR U
EV pL WA | WS | WL | FR CR TG | SE
TRANG THAI | g5 | Ls SH EQ | CT | cv
GIGI HAN EL
CUONG DO | 175 | 1,00 - - 1,00 | 05120 | ve | v - - -
CUGNG BO I - 1,00 | 1,40 - 1,00 [ 05120 vre | Ve - - -
CUGNG DO Il | v, 135 | 1,00 04 | 100| 100 |05120 | va | 7 - - -
PACBIET 0,50 | 1,00 - - 1.00 - - - 1,00 | 1,00 | 1,00
sU DUNG 10 | 100 | 100 | 030 [1.00] 1.00 [1.0M1.20 | vz | va - - -
MOICHICOLL| | 545 . . ] ] . ] ] ] ] ]
IM & CE :

Hinh III-66: Bang qui dinh cac tai trong va hé so tai trong trong quy trinh 22TCN 272-05
2.5. M6 hinh héa két cau cong trinh theo giai doan thi céng.

Hau hét cac cong trinh déu duoc xay dung trong mot thoi gian dai va qua nhiéu giai doan khéc
nhau. Sy 1am viéc clia cong trinh hay bo phan cong trinh trong qua trinh thi cong co thé khac xa
v6i sy 1am viée ctia cong trinh & giai doan khai thac. Su khac nhau nay c6 thé duoc thé hién &
nhiéu khia canh khac nhau nhu so do chiu luc cua két cau, tac dong, tinh nang co hoc cua vat
liéu, ...

Pé danh gia duogc sy lam viée cua két cau trong giai doan thi cong cling nhu anh hudng cua cac
tac dong & qua trinh nay dén sy lam viéc cua két cu ¢ giai doan khai thac, cn thiét phai thuc
hién viéc phan tich két cdu theo ting giai doan thi cong. Trong hau hét cac trudng hop, phan
tich két cdu trong giai doan thi cong 1a mot cong viée rat phirc tap, do trong qué trinh thi cong,
trang thai va thanh phan két ciu, dic tinh vat liéu cling nhu cac tac dong thuong xuyén thay
d6i. Muc tiéu ciia viéc phan tich két céu trong giai doan thi cong la xem xét va mé hinh hoa
mot cach day du va chinh xac sy thay do1 trang thai két cdu ciing nhu cac tic dong trong timg
giai doan dé 1am co s& cho viée thiét ké ciu tao vinh ctru cho cong trinh khi khai thac cling nhu
cAu tao tam thoi dé phuc vu thi cong.

2.5.1. Cac vin dé trong md hinh héa két ciu thi cong phan doan.

Céc céu kién hay hang muc cta cong trinh dugc hinh thanh dan trong qua trinh thi cong va co
thé mo ta sy hinh thanh cong trinh theo sy thay ddi trang thai ciia no. Mot cach twong d6i, c6
thé chia qua trinh xdy dyng cong trinh dugc thanh cac giai doan, mdi giai doan chiém mot
khoang thoi gian nhét dinh va trong thoi gian do co su thay d6i vé trang thai cua cong trinh. Vi
du, mot sb hang muc cong trinh dugc chuyen sang vi tri m&i, mot s6 khac dugc xay dung thém
hay pha bo, mot s6 bd phan bat dau tham gia lam viéc do vat lidu da dat cudong do, v.v. Cong
nghé thi cong gop phan quyét dinh t6i sy thay doi trang thai ctia cong trinh trong qua trinh thi
cong.

Sy thay ddi trang thai lam viéc ctia cong trinh duoc thé hién qua cac yéu té chinh sau:

4 Su thay doi vé thanh phan cdu tao cia céng trinh: Trong cac giai doan thi cong, mot sb
hang myc mai duge xay dung thém hodc tham gia lam viéc voi cac hang muc da co, mot
s6 hang muc hoac thiét bi phu tam dwoc d& bo, ... Nhitng yéu td nay gop phan lam thay
d6i thanh phan cau tao cua cong trinh. Hinh III- 67 duoi day mo6 ta su thay d6i trang thai
lam viéc cia mot cAu kién dam thép lién hop ban bé tong cdt thép: trude khi vat liu bé
tong dat cuong do, bd phan chiu luc chinh cua ciu kién 1a ddm thép nhung sau khi vat
lidu bé tong dat cudng do, ban bé tong cdt thép tham gia chiu lyc cing véi dim thép va
cAu kién tro thanh cdu kién lién hop voi cac dac trung co hoc hoan toan khac trudc.



GIAO TRINH TU PONG HOA THIET KE CAU PUONG
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.
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Hinh III-67: Cac giai doan lam viéc cua dam thép lién hgp

4+ Su thay doi vé lién két hay rang bugc gitta cac by phan trong cong trinh: Day cling co the
1a h¢ qua cua su thay déi vé thanh phan ciu tao. Trong mét giai doan thi céng, mot 5O
lién két méi duoc tao ra va mot sd khac s& duge thay thé hodc bo di. Trong vi du duogc chi
ra trong Hinh III-68 dudi day: trude khi hop long, dam va tru duge lién két voi nhau
thong qua cac tru tam va thanh neo; sau khi hop long, cac lién két nay dugc bo di. Nhu
vay lién két ddm-try trong mo hinh s& duoc chuyén tir ngam ctng sang lién két gdi.

Giai doan 1 Giai doan 2
Dam dwoc gan cirng vao try thong qua hé Sau khi pha goi tam va thao g& hé thong thanh
thong thanh neo cwéong d6 cao va cac goi tam. neo, dam chi twa lén tru thong qua goi cau.

doan 1: D6 ban bé tong
wong d6. Tiet dién lam

ong chwa
chi c6 dam

Hinh III-68: Su thay ddi lién két dam-tru trong qua trinh thi cong cau dic hang

+ Sw thay doi cdc tic dong lén cong trinh: Trong moi giai doan thi cong, tuy thudc vao cac
cong viéc dugc thue hién, mot s6 tac dong moi co thé xuét hién hodc cac tic dong dang
c6 bi mét di. Sy thay d6i cac tac dong ndy s& lam thay ddi trang thai chiu luc cua cong
trinh. Vi du vé sy thay ddi tac dong trong céc giai doan thi cong dugc minh hoa trén Hinh
I11-69 & giai doan kéo du ung luc trong cap day vang, cong trinh chiu thém lyc kéo nay
trong khi luc nay khong co ¢ giai doan trude d6. Mot vi du khac la nhiét do do sy thuy

hoa bé tong & cac khéi bé tong duc sau co thé giy tac dong 1én cac khédi di duoc thi cong
trudc do, v.v.
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Giai doan 1: Lap day Giai doan 2: Cang day

Hinh III-69: Su thay ddi vé luc cing day trong cac giai doan thi cong ciu treo day ving

4+ Su thay doi vé vi tri ciia mot $6 hang muc ndao dé hay toan bg céng trinh: Trong qua trinh
thi cong, vi tri cia mot sé hang muc cong trinh cling c6 thé thay ddi. Cac cau thép thi
cong theo phuong phap lao doc, cac cau bé tong thi cong theo phuong phap duc day
(Hinh III-70) 14 cac vi du vé su thay doi vi tri cong trinh trong qua trinh thi cong.

Hinh III-70: Su thay ddi vi tri cAc hang muc cdng trinh trong qua trinh thi cdng ciu dic day

+ Sw thay doi theo thoi gian cua cac tinh nang vdt lieéu: Mot s6 vat liéu, nhat 1a bé tong, co
nhiéu tinh ning thay ddi theo thoi gian. Dién hinh trong sé nay 1a sy thay dbi cudong do va
d6 ctmg. Nhimng su thay d6i nay dan dén sy thay d6i cau tao cua két ciu nhu da dugc néu
& trén hodc 1am thay d6i dic tinh 1am viéc cua két cAu do co su thay doi do clng tuong
dbi giita cac bo phan.

4 Su thay doi theo thoi gian cia cdc g xir két cau: Theo thoi gian, mot sb gia tri ung xir
ctia két cdu ciing c6 nhitng thay d6i. Vi du, do hién twong co ngdt va tir bién trong bé
tong, gia tri bién dang clia cic ciu kién bé tong thay ddi va dan dén sy thay doi cac gia tri
khac, nhu giam néi luc do du ing luc hay lam xuét hién cac ndi luc mai do sy cudng bilrc
vé chuyén Vi, V.V.
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2.5.2. Cac yéu t6 cin xéac dinh trong mé hinh hoéa giai doan thi cong

Ban chét cta viéc mé hinh hoa 1a viéc dua cac két cau thuc cung céac tac dong thuc vé mé hinh
tinh pht hop véi muc tiéu xem xét. V&i goc do phan tich két cdu, mo hinh tinh bao gom mé
hinh két ciu cung cac diéu kién bién va cac mo hinh tai trong. Nhu vdy, md hinh hoa két cau
theo cac giai doan thi cong la viéc 1ap cac mo hinh tinh twong ung voi cac giai doan thi cong.
Céac mo hinh nay phai phan dnh chinh xac sy thay doi trang thai lam viéc cuia két ciu théng qua
viéc cap nhat su thay doi vé thanh phan két cdu, vé diéu kién bién va tai trong theo timg giai
doan thi céng Moi giai doan c6 mot mo hinh tinh tu.’O’ng ung nhung cac mo hinh nay c6 quan
h¢ hitu co v6i nhau. Thong thuong, mé hinh tinh ¢ giai doan sau duoc xay dung tir mé hinh ¢
giai doan trudc d6 thong qua mot sb thay doi vé:

4 Thanh phan két cdu: Thanh phan két cAu c6 thé dugc bd sung thém hodc bét di tuy thude
vao ndi dung cong viéc dugc thuc hién trong giai doan thi cong dugc xem xét.

+ Diéu kién bién: Diéu kién bién va lién két trong mo hinh tinh cdn duoc cép nhat twong
ung voi thanh phan két cau va ndi dung cong viéc dugce thuc hién trong giai doan thi
cong.

+ Tai trong: Tuong ing voi qua trinh thi cong, trong mo hinh tinh ctia mot giai doan cé thé
c6 thém nhiing tai trong mai hodc bo di nhitng tai trong dang cd & cac mo hinh tng voi
cac giai doan trudc do.

+ Ddc trung vt liéu: Dic trung vat lidu trong mo hinh tinh ciing cin duoc cap nhat théng
qua cac thong sb co lién quan dén tudi cua cac thanh phan tham gia.

" CHU Y Ngoai ra cfing can chd y réng viéc md hinh hda két ciu theo céc giai doan thi cong
{ ° } cling phai tuy theo quan diém va phuang phap phan tich. Vi du, trong phuong phap phan
&= tich thuan (forward analysis) thi cac giai doan dugc mo hinh hoa la tur trang thai ban dau

dén trang thai cudi cung, con trong phan tich ngugc (backward analysis), cac giai doan lai
dudc mo hinh héa theo trinh tu tir trang thai cusi cung dén trang thai xuat phat.

2.5.3. Mt s6 ndi dung ciia viéc phén tich két cAu thi cong phan doan

Can cu theo muc tiéu da duogc xac dinh, viéc phan tich két cau theo cac giai doan thi cong co
thé c6 cac ndi dung sau:

+ Tinh toan néi luc, ung sudt va bién dang trong qua trinh thi cong do cac tac dong giy ra &
mdi giai doan thi cong nhur tai trong thi cong, thuy nhiét, co ngét, tir bién ciing nhu cac
truong hop tai trong tai bién khac,

4+ Xac dinh vi tri cadc bg phan cong trinh ¢ tirng giai doan thi cong.

4 Tinh toan diéu chinh noi luc, do V(‘A)ng trong thi cong dé dat duogc vi tri, hinh dang hodc
ndi lyc mong muon cua két cau.

3. Phan tich két cau - Qua trinh x ly
3.1. Thiét 1ap cho qua trinh phan tich

Viéc thiét 1ap cho qua trinh phan tich c6 thé rat can thiét trude khi tién hanh phan tich két ciu:
cho phép gi6i han cac loai phan tich can thiét cling nhu x4c dinh cac thong s6 cho cac qua trinh
phan tich d6. Diéu d6 1am cho qua trinh phan tich, tinh toan s& nhanh hon, tiét kiém tai nguyén
cho hé théng may tinh hon ma van dat toi nhitng két qua theo yéu cau dé ra. Ngoai ra trong
nhiéu trudng hop, can c6 nhiing thiét lap riéng cho nhitng qua trinh phan tich dic biét.

3.2. Tién hanh phan tich, tinh toan

Sau qua trinh mo hinh hda, vi¢c phan tich, tinh toan két cAu s& duge thue hién dua trén cac mod
hinh so hay so do tinh da 1ap. Khi ng dung phan mém d¢é tinh toan két cau, thao tic nay don

J
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gian chi 1a “chay chuong trinh phan tich”. Tat nhién khong phai lic nao qua trinh phan tich
cling dién ra sudn sé vi c6 thé qua trinh mo hinh hoa hoic thiét 1ap cho phan tich chua phu hop.
Vi nhitng phan mém phan tich két cu hién dai, ludn c6 sy hién thi cac két qua trung gian
cling nhu thong bao t6i ngudi ding trong qua trinh phan tich. Cac théng béo c6 thé phan loai
nhu sau:
4+ Théng bdo 16i khéng thé thie hién phdn tich: thong bao nay xuat hién trong trudng hop
mo hinh tinh chua du sé liéu hodc mé hinh bi 15i khién chuong trinh khong thé tién hanh
phan tich duogc.

Message Window

Checking the Input Deta to perform Analysis.
[Error] Load information has not been entered for I-Enalysis.l

Command Message 4 Analysiz Meszage j|| | | ¥
Hinh III-71: Théng bao Ié‘!Ji khéng thé chay chuong trinh khi mé hinh khéng cé tai
trong.

= Théng bdo xudt hién trong qud trinh phdn tich: thong bao 151 xay ra trong qué trinh
phan tich khién cho qua trinh nay khong thé tiép tuc duoc. Ngoai ra, cic canh bao
(warning) cling c6 thé xuat hién. V&i nhitng canh béo nay, chuong trinh sé& tiép tuc
nhung két qua tinh toan co6 thé khong phu hop va khong thé sir dung dugc.

Message Window

MULTI-FRONTAL SCLUTICH HAS BEEN CCOMFLETED.

ZENING : NODE NO. T Di DOF MAY BE SINGULER.]
WAENING : EQUATION HO. 1 —
:lISI-‘LA“'E}INIKFDR”EKSIRESS OUTEUT.
FTEM . 1 OF LI
|4 4 | & [ » nand Mez=age hAnaIyms Message f][ 4] | 1

Hinh III-72: Canh bao xuat hién khi mot nat trong moé hinh khong du lién két

CHU Y Qué trinh phan tich chi dugc coi la thanh cdng néu khdng xudt hién bét ki thong

f ! : bao 10i hodc canh bdo nao. Tuy nhién mdt s& canh bao cling cé thé dugc chdp nhén néu
ky su’ da du tinh va xac nhan rdng cac canh bao do khong hé anh hudng dén két qua tinh
toan.

4. Cac thao tac v&i két qua - Qua trinh hau xd ly
4.1. Hién thj két qua

Sau qué trinh phén tich, viéc hién thi két qua 14 yéu cau tat yéu. V&i mot bai toan phén tich két
cAu, cac két qua hién thi thuong 1a: ndi luc, tng suat, bién dang (chuyén vi). Ngoai ra, cac két
qua con co thé 1a: mat mat ung suit, o dan dai cap DUL, do Vé)ng, cac dang dao dong,... Ung
v6i mdi loai két qua, can xac dinh xem nén hién thi & dang nao thi phu hop va c6 thé sir dung
dé dang. Sau day 1a mot s6 dang hién thi phd bién:

+ Két qud dang do hoa: 1a két qua duoc hién thi dudi dang hinh vé& cung véi két cAu. Hai
dang két qua do hoa thuong st dung la biéu d6 (két cu dang thanh) va dudng déng mtc.
Cac két qua dang d6 hoa c6 uu dlem rt tryc quan, sinh dong giiip cho nguoi ky su cd
dugc thong tin mang tinh tong thé vé u:ng xur cua toan két cau khi chiu luc. Tuy nhién no
c6 murc do chi tiét khong cao vi nguoi ding khong thé biét duoc cac thong sb tai timg vi
tri. Vi vay két qua dang dd hoa thuong dugc hién thi dé phuc vu qué trinh phan tich so
b9, dinh tinh.
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Hinh III-73: Biéu d6 mdmen trong dam lién tuc - cho phép quan sat phan b6 mémen trén
cac bo phan

+ Két qua dang bang: két qua hién thi bao gom dir liéu dugc trinh bay trong cac 0, hang va

cot. Két qua dang nay cho phép liét ké chi tiét dir lidu vé img xur cua két ciu tai ting vi tri

cu thé. Do vay muc do chi tiét cua két qua dang bang 1a rat cao va thuong duoc sir dung

lam dau vao cho nhimg qua trinh tiép theo cta phan tich két ciu (vi du qua trinh kiém

todn).
SigXK SigYY SigZZ Sig XY SigvZ SigXZ Sig-PF1
EEo || SIED | ILE (kr?h'rrr‘} (kaa’m‘} (kr?l.-'m‘} (kﬂ.-’m‘} (kﬂmﬁ} (kr?l.l'm‘} (krwglla'rrr‘}
349 LCB1 Cent| -7.466e+001 -B.113e+001 -7.652e<002  7.855e-00Z  5.937e+000 -5364e+001  -7.050e+001
350 | LCB1 Cent| -8.532e+001| -9.226e+001| -8.133e+002| -3.0586-001| 1.024e+001| -3.198e+001| -8.385+001
351 | LCB1 Cent| -8.922e-001| -0.855e+001| -B.506e+002| 3.704e-001| 2202e+001| 2.007e+001| -8.860e+001
352 | LCB1 Cent| -7.712e-001| -0.176e<001| -8.389e+002| -3.493-001| 3158e+001| 8.003e-001| -6.840e+001
353 |LCB1 Cent| -7.409e+001| -B.227e+001| -7.584e+002| 1.101e+000| 1622e+001| -5812e+001| -6.918e+001
354 | LCB1 Cent| —83938:001| -8.3758+001| 78718002 64618-001| 28008+001| 38718001 -8 1858001
355 | LCB Cont| 8.340e+001| 9.65204001| —8.180e+002| 2.8815+000 5.831e+001 |, 5695¢+000| -8.221e+001
— - b T el e RS 7EENENTY

Hinh III-74: K&t qua biéu dién (rng suat dudi dang bang - c6 mirc do chi tiét rat cao

4+ Két qua dang text: két qua duoc hién thi dang vin ban (thuyét minh) hodc cac file vin
ban. Két qua dang nay rat chi tiét va mang tinh trinh bay tét. Pong thoi, cac két qua dang
file van ban con tao kha ning két ndi dit liéu voi cac phan mém khéc (vi du nhu cac phan
mém kiém toan, cac bang tinh,...). Nhu vay, két qua dang text nén dugc sir dung khi trinh
bay thuyét minh hodc lam dir liéu ddu vao cho nhiing chuong trinh thuc hién qua trinh
tiép theo ctia phan tich két cu.

ELEM MAT SEC LC FT AXIAL  SHEAR-y SHEAR-z TORSION MOMEMNT-y MOMENT-z
13985 2 3 THTT I 23.7 0.0 -46.4 276.7 -231.8 0.0
] 28.5 0.0 -46.4 276.7 231.8 0.0
1396 2 3 THTT I 64.6 0.0 -99.0 591.3  -485.2 0.0
] 69.4 0.0 -89.0 591.3 485.2 0.0
1397 2 3 THTT I 83.7 0.0 -109.5 810.6 -1095.3 0.0
] 03.3 0.0 -109.5 810.6  1095.3 0.0
1398 2 3 THIT I 109.8 0.0 -111.4 665.0 -557.0 0.0
] 114.6 0.0 -111.4 665.0 557.0 0.0

L. 1399 . - 0.0 -91.0 343.5 o455 2 I:I ]
1320 e AT ol o dSlB,, 00 9L 932 kg en 00 .
Hinh III-75: Két qua phan tich dudi dang file text

4.2. Phan tich, danh gia két qua

Sau khi tién hanh phan tich két cdu, viéc hién thi két qua khong c6 nghia 14 cong viéc di hoan
tat va ket qua do chua chac da c6 the st dung dugc. Qua trinh danh gia xem két qua da phu hop
v6i thue t€ hay chua, mire d¢ phu hop nhu thé nao 1a rat can thiét vi n6é khang dinh két qua co
dang tin cay khong va tur d6 c¢6 thé sir dung hay khong. Tat nhién, sy danh gia nay 1a hoan toan
mang tinh twong doi va phu thudc vao ning luc cua ky su két cau. Vi dy, Hinh I1I-76 duédi day
trinh bay biéu d0 mémen cua mot dam lién tuc ba nhip chiu tai trong ban than: biéu do két qua

&)

M‘-“_r



CHUONG III: PHAN TiCH, TINH TOAN KET CAU

(a) dugc danh gid la chua phu hop vi ton tai mémen duong tai gbi, biéu do (b) phu hop voi du
doén cua k¥ su két cau hon.
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Hinh III-76: Cac két qua biéu d6 mémen hgp ly va khdng hdp ly cho dam lién tuc 3 nhip

Sau ddy 1a mot sd chi din mang tinh “kinh nghiém” trong viéc danh gia sy phu hop cia két
qua:

4 Kiém tra céc 16i va canh béo trong qua trinh phén tich: thong thuong, mot két qua hop 1y
s& xuét phat tir q@ trinh phan tich ma khong ¢6 bat ¢t thong bao 18i ciing nhu canh bao
nao.

4 Kiém tra sy phan b cua két qua theo du doan hodc kinh nghiém ctia nguoi k¥ su.

4+ Kiém tra két qua tai nhitng vi tri ma ky su co thé du doan mot cach chic chin: vi du nhu
chuyén vi tai cac goi, sy thay doi ndi luc ing suat tai noi c6 lién két hodc tai trong tap
trung.

4 Néu chéc chin hon, c6 thé so sanh két qua véi mot tinh toan doc 1ap khac (ch?mg han, két
qua do mot k¥ su khac thuc hién).

v CHU Y Mot két qua phén tich phai dugdc xem 13 c6 mitc d6 phu hdp cao thi méi dugc st

~ dung. Néu két qua bi danh gia la khong phu hgp thi phai xem xét cac nguyén nhan (cac

J yéu t6 trong mo hinh tinh, thi€t Iap phan tich) va chinh stra; sau do, phai thuc hién lai qua
trinh phan tich va danh gia lai két qua mdi (xem thém trong Hinh III-58).

5. Xuat két qua b

Qua trinh xuét két qua dugc dién ra sau khi két qua dugce danh gia 1a phu hop. Viée chon két
qua nao dé xuat phu thudc vao yéu cau cua bai toan phan tich ciing nhu cac qua trinh ti€p theo
cua phan tich két cau. Cac cong viéc thuong dugc thuc hién:

4 Luu dir liéu mo hinh da tinh toan.
» Véi két qud dang d6 hoa: lwu duéi dang anh va dua vao thuyét minh.
= V6i két qua dang bdang: chuyén bang vao thuyét minh, c6 thé luu sang dang bang tinh.

® V&i két qud dang text: Iuu thanh file hodc dua vao thuyét minh tinh toan.
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6. Ufng dung MIDAS/Civil trong mé hinh héa va phan tich két
cau.
6.1. Gi®i thiéu vé phan mém MIDAS/ Civil

MIDAS/Civil la san pham mang lai nhiéu loi nhuan va tiéng tam nhat cho MIDAS IT, mic du
phan mém nay chi méi duoc dua ra thi truong trong thoi gian gan day. MIDAS/Civil dugc phat
trién chuyén biét cho muc dich phan tich két cdu cau voi rat nhiéu tinh ning chuyén biét.

Céc phién ban hi¢n thoi cia MIDAS/Civil chi méi c6 kha nang thiét ké ciu kién theo mot sb
dang mit cat nhat dinh da dugc dinh nghia trong co s& dir liéu cua MIDAS/Civil. Péi voi két
cdu BTCT, MIDAS/Civil ¢6 kha ning tinh toan, b tri ¢t thép ciing nhu tinh duyét cac mit cat
c6 dang hinh chir nhat, hinh tron, v.v. Nhin chung, thiét ké cau kién van chua phai 1a mét tinh
ndng manh cia MIDAS/Civil.

Theo cac thong ké chua day du cia MIDAS, cho dén nay da 6 hon 4000 cong trinh dugce thlet
ke tinh toan bang cac phan mém ctia MIDAS IT. Trong sO nay, c6 rat nhidu cong trinh ndi
tiéng thé gidi. Thap cao nhat thé gidi dang dugc thiét ké hién nay & Dubai duoc phén tich, thiét
ké véi MIDAS/Gen. Mot s6 cong trinh & nudc ta ciing da duoc thiét ké véi ho phan mém nay,
trong d6 phai ké dén toa nha International Business Center (IBC) & TP. HE) Chi Minh. Thiét ké
cua cong trinh nay da doat g1a1 thuong Vang Trong linh vyc thiét ké cau, MIDAS/Civil da
duoc ap dung hét strc rong rii trén thé gidi. Mot sd cong trinh cau dién hinh trong s6 nay 1a:

6.1.1. Cau SooTong

Hinh III-77: M6 hinh cau SooTong — Trung Qudc

Cau SooTong (Hinh III-77) 1a qéu day vang 16n thir hai thé gioi véi nhip chinh dai 1088m, bac
qua song Duong Tir, Trung Quoc.

Cé}l SooTong da dugc mo hinh hoa va phan tich trén MIDAS/Civil v6i 1253 nit cung 1532
phan tu, trong d6 c6 272 phan tir cap va 1260 phan tir thanh dam tong quat. Viéc di€u chinh ndi
luc dugc thuc hién theo phuong phdp Unknown Load Factor.
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6.1.2. CAu Stonecutter

i

Hinh III-78: M6 hinh cau Stonecutter — Hong Kong

Stonecutter (Hinh II1-78) la mét cau day vang ndi tiéng & Hong Kong ciing nhu trén toan thé
gidi voi chiéu dai phan cau chinh 1a 1596 m (289 + 1018 + 289).

6.1.3. Cau Incheon 2 (Incheon 2nd Bridge)

Hinh III-79: Md hinh tong thé ciu Incheon 2

Cau Incheon 2 13 cau méi dugc xay dung ndi thanh phd Songdo ¢ dit lién voi san bay quéc té
Incheon & dao Youngjong, Han Qubc. Cau c6 tong chiéu dai 12,3 km, trong d0, phan cau day
ving c6 nhip chinh 800 m va tong chiéu dai 1.480 m (80+260+800+260+80). Vi chidu dai
nhip ndy, cdu diy vang Incheon 2 tré thanh mot trong nhitng ciu diy ving 16n nhat thé gidi
hién nay (Hinh III-799).

MIDAS/Civil d3 duoc ap dung dé tinh toan nhiéu hang muc trong ciu dy ving Incheon 2,
trong d6 c¢6 phan tinh toan khong ché thi cong theo cac phuong phap mé hinh héa thuan
(forward modeling) va md hinh hoa nguoc (backward modeling) cling nhu diéu chinh néi luc
cap theo phuong phdp Unknown Load Factor.

Ngoai ra MIDAS/Civil ciing d3 dugc ap dung dé phan tich rat nhidu cau 16n khac trén thé gidi
nhu West Coast, Youngjong, Victory, Yangtze 3, v.v.

6.2. Giao dién lam viéc

C6 thé néi, MIDAS/Civil 1a mét trong nhitng phdn mém tinh toan két cau co giao dién d6 hoa

t6t nhat hién nay. Nhin chung, di§n dé hoa cia MIDAS/Civil 1a mét hé CAD hoan chinh. Bén
canh kha nang nhép va hién thi két cau theo céc goc nhin va h¢ toa do khac nhau, MIDAS/Civil
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con cho phép Iya chon va hién thi cac bo phén két cau theo cac diéu kién khac nhau, nhu vat
liéu, loai phan tu, v.v

Téng quan vé hé thong giao dién ctia MIDAS/Civil dugc trinh bay trong Hinh I1I-80. Hé thong
Menu ciia MIDAS/Civil cho phép truy nhap dé& dang cac chirc ning lién quan dén toan bd qua
trinh nhép, xut dit liéu va phan tich két cau véi sy dich chuyén chudt it nhat. Phan Works trong
Tree Menu c6 kha ndng quan 1y toan bd qué trinh mo hinh hoa va cho phép nguoi dung xem xét
trang thai ctia dit liéu dau vao mot cach nhanh chong. Véi tinh ning kéo va tha (drag — drop)
chuong trinh cho phép hiéu chinh mt cach nhanh chong dir li¢u trong qua trinh mé hinh hoa.

& MIDAS/Civil V 6.7.1 - [D:\CongTrinh\ThuanPhuoc\Cap\Midas\Current\CauChinh671]

Fle Edit View Model Load Analysis Resuits Design Mode Query Tools Window Help { Menu chinh
n=d SR ||Em e yax] 40k 40 L. (EBELL0E | 2 vR[~IR BEFVY 2¥ ISP/~ | «€——|Thanhcéngey
Fi[Base = ¢ =& [ B LHEA@EOE BY BB a® |(Prerig|? &a
Menu Itubbs Group | works | Model View Model View: 1 | Result[Beam Force] |
[& structure Analysis @ el Vie B)X) & Result-[Beam Force
+ B Configuration ~
+ @) Geometry @ Elem | Load | Part
+I - Stetic Loads. a 1
+ b Response Spectrum Analysis [ n - [ > |2y ]
b Ty Cira s8 m6 hinh H o
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2137 Forces (=) *9 DD J[292) 70149, 001
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* B Heat of Hydration Analysis 290 DD J[293] 732,80 001
Be: [y & 291 DD 11293] 787.33 0.01
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Hinh III-80: Hé thong giao dién cuaa MIDAS/Civil
6.2.1. Trinh don (Menu)
Trinh don gitip cho nguoi str dung dé dang kich hoat cac chtic ning hay duoc sir dung trong
MIDAS/Civil.
= File: Bao gdbm cac chirc ning vé file, in 4n va cac chtrc ning lién quan.
® FEdit: Cac chuc nang Undo va Redo cling nhu cac chuc nang khac lién quan.

® View: Phuong phép biéu dién truc quan va cac ham hd tro, cac chic nang lya chon,
cac chuc nang kich hoat va bo kich hoat,..

® Model: Nhap dir liéu mo hinh va tu dong phat sinh ludi, nat, phﬁn tur, cac thong s6 mit
cat, cac dicu kién bién, khoi lugng,..

* Analysis: Nhap vao tit ca cac dir liéu diéu khién can thiét cho qua trinh phén tich va
cac chire nang thuc thi phan tich.

= Results: Vao cac to hop tai trong, dua ra két qua phan tich (phan luc, chuyén vi, cac
thanh phan luc, ing suat, dang dao dong, dang mat 6n dinh,..), ki€m tra va céc chuc
nang phan tich két qua,..

» Design: Tu dong thiét ké két cau thép, thép lién hop bé tong, bé tong cbt thép, kiém tra
theo ti€éu chuan.

® Mode: Cac chuc nang chuyén doi gitra hai che dd tién xur Iy va hau xur 1y.
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Query: Céc chirc ning kiém tra trang thai ctia ntt, phan ttr va dir liéu lién quan.

Tools: Thiét lap hé thong don vi va cac thong sé giao dién, thi hanh Iénh qua file text
(MCT), tinh todn thong ké vat li¢u, phat sinh so li€éu dong dat, Tinh toan dic trung mat
cat,..

Window: Cac chirc nang diéu khién d6i voi tat ca cac cira sb trong ctra s6 chinh va cac
chire ning sap xép.

Help: Céc chtic nang giup do va truy cap toi trang chu MIDAS IT.

6.2.2. Hé¢ thong thanh cong cu (Toolbar)

M&i biéu tugng duge nhém lai véi cac biéu twong c¢6 muc dich twong ty nhau trong nhiéu thanh
cong cu (toolbar). Moi thanh cong cu c6 thé dé dang dugc kéo bang chudt dén vi tri mong
muon trén man hinh.

Céac menu cling nhu toolbar c6 thé dugc hiéu chinh dé xuét hién mot cach chon loc trén man
hinh béng cach st dung menu Tools = Customize (Hinh I1I-81). D¢ c6 thém thong tin vé bat
ctr biéu tuong nao trong thanh cong cu nguoi dung dat vi tri con tré chudt 1én biéu tugng do,
mot mo ta ngin gon vé né vé biéu tuong (fooltip) d6 s& hién ra.

Toolbars X | Customize x

Toolbars: Toolbars l Command]

New.. Toolbars:

EMenu bar New
[wiFile
WIGrid & Snap bz cze Reset
WIUCS/GCS [ Large Buttons
WZoom & Pan
WView Point
vIStage
[WISelection
‘ [wWActivation
WIChange Mode
[v Show Tooltips [v Cool Look vView Control
[WiLabel Option
[ Large Butions [WIDynamic View
[(Node

P [+ Show Tooltips

[JElement... v

OK | Cancel | Help

Hinh III-81: Hiéu chinh menuva toolbars

6.2.3. Menu dang cay (Tree menu)

Menu dang cdy 1a mot cAu trac dang cay, gém toan bo thu tuc mé hinh hoéa tir dit liéu dau vao
cho phan tich, thiét ké va chuan bi tinh toan dugc t6 chitc ¢6 hé thong. Menu dan cdy cé cac
thanh phan :

Menu Tree: T6 chirc thanh dang cdy véi cac biéu tuong cta tit ca cac menu hé thong.
Table Tree: quan 1y tat ca cac dit liéu ctia két cau & dang bang.

Group Tree: Liéu ké tit ca cac nhom va cho phép thém bét, chinh sira nhom, gan doi
tuong cho nhom.

Works Tree: Cho phép nguoi dung nhin thiy trang thai cta dir liéu mé hinh hién thoi
va c0 theé hi€u chinh chiing bang cac thu tuc don gidn nhu kéo va tha.
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Hinh III-82: Chirc nang Kéo & Tha (drag & drop) ciia menu Works Tree

6.2.4. Hé thong cac cira s6 trong MIDAS/Civil

Cira s6 mé hinh (Model View): ¢6 chirc ning trinh bay moé hinh, biéu dién céc két qua

phan tich va thiét ké thong qua giao dién d6 hoa twong tac.

¢ Cira s6 m6 hinh c6 thé biéu dién mot s6 cira s6 dong thoi trén man hinh. Béi vi mdi
ctra s6 trinh dién mét cach doc lap, nhiing hé théng toa do nguoi dung khac nhau c6
thé dugc gan cho cac cira s6 riéng r& cho mot mo hinh. Thém nira, mdi ctra sé chia
sé cung co so dir liéu nén ndi dung duoc biéu dién trong mot cira sb sé thay ddi
theo cac ctra s6 khac mot cach dong thoi.

¢ Ctra s6 md hinh c6 thé biéu dién cac hinh dang mé hinh phd bién ciing nhu cac hinh
dang dugc phat sinh bang cac tinh nang luon cdp nhat nhu cac duong khuat, ty loai
bo cac mat khuat, d6 bong, chiéu sadng, t6 mau,..

Cita s6 théng diép (Message Window): hién thi thong tin can thiét cho mé hinh hoa,
cac thong tin canh bao va 16i.

Cita s6 bang (Table Window): Céc ctra s6 dang bang hién thi tit ca toan bo dir liéu,
cac két qua phan tich va thiét ké trong dang bang kéo dai. Voi ctra s6 bang, nguoi
dung c6 thé thuc hién rat nhidu cong viéc khac nhau nhu hiéu chinh va bb sung di
liéu, bién tap va sip xep dir liéu theo céc tiéu chuan khac nhau hodc tim kiém. Cac dir

lidu trong céc clra s6 bang c6 thé duoc chuyén ddi dé dang véi cac co sé dir liéu phd
bién nhu MS-Access hay MS-Excel.

@ Fle Edt View Model Load Analysis Results Design Mode Query Tools Window Hep . |@| x|} i(Z] Fle Edit View Insert Format Tools Data Window Help Adobe PDF -8 X
DS =21y HE = B:Rmwl: -
Fifpese =[] =2 H s R ©
B 5 ﬁA\B\c\D\5|F\G7
1 1 0 0 23.129
enu Tabs |Grous | wiors | Model View Nodes | = 2 a9 315073153
 Taies Node| Xm) | vm) | zm [~f 3| 3 149 0 28.11335
B Stucio Tabics | 1] 0000000 0.000000 23129000 || 4 | 4 249 0 31.68533
3 Elements 2| 4900000 0.000000 24731929 | 5 | 5 279 0 32797
1 [2] Properies 3| 14.900000 0.000000 26113350 || 6 | 6 35.9 0 358489
5 e 4| 24.900000 0.000000 31685326 || 7 | 7 45.8 0 39.8018
+ 1,7 StaticLoads 5| 27.900000 0.000000 32797004 | 8 | 8 557 0 43.95001
B Time Loads For Canstruciion St oG - Bl B 9 65.6 0 48.29405
gﬁ:ﬁ:“;;fiﬁ‘;”ézma;ﬁ“s‘fg 7] 45.800000 0.000000 39.801796 1‘13 g:i g 5;-732‘7“1*2
BS Multiple Support Excitaion 8| 55.700000 0.000000 43950008 ‘ :
- [ Hydretion 9] 65.600000 0.000000 48.204049 12 95.3 0| 62.50666
: e 10| 75500000 0.000000 52 834458 13| 1052 0| 67.63966
14 1151 0 72.97142
1, Query Tables 11| 85.400000 0.000000 57.571800 o ST
12| 95300000 0.000000 62 506664 e 1255 s
e R 7o wes 0 77z
- 18 1439 0 75.51484
15| 122.10000 0.000000 o 1538 A 4
4 | » [FTA T [o1]\ command Message { and[ ¢« | | v \[H <+ W)\ Sheetl { Sheet2 / Sheet3 / ¢ >
For Help, press F1 None! U: 354.41, 4( )| Ready Sum=77.748898

Hinh III-83: Chuyén ddi dir liéu giita MIDAS/Civil va MS-Excel
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= Thanh trang thdi (Status Bar): biéu dién cac van dé lién quan dén tit ca cac loai hé
thong toa dg, chuyén doi hé thong don vi, lya chon viéc lgc, truy van nhanh, diéu
khién bat phan ti,.. lam ting hi¢u qua lam viéc.

6.3. Mot s6 chi dan trong qua trinh lam viéc véi MIDAS

6.3.1. Lua chon ddi twong

Céc tinh nang lwa chon rat quan trong va rat can thiét ddi véi tit ca cac cong tac phat sinh
mohinh két cau. Trong MIDAS/Civil viéc lya chon doi tugng tuong ty nhu trong AutoCAD,
gom c6 nhiing tinh nang nay nhu sau:

» Lua chon truc tiép trén mé hinh: Dé lya chon tryc tiép d6i twong (nht, phan tir,...)
trong cura s6 mo hinh ta str dung cac nut sau trén h¢ thong thanh cong cu:

Select Single : Chon timg dbi twong
Select Window : Chon béng ctra s chit nhat
Select Polygon : Chon bang da giac

Select Intersect : Chon cac diém giao

Select Identity-Nodes  : Chon theo sb hiéu nat
Select Identity-Elements : Chon theo s6 hiéu phén tir
Select Previous - Chon lai dbi tuong da duogc chon trude do

Select Recent Entities  : Chon cac d6i tuong méi tao

FHeoRawEkEe=gzREBE

Select Plane : Chon theo mit phang
Select Volume : Chon theo khéi khong gian
Select All : Chon tit ca

Group : Nhom

Nguoc lai vai thao tac lua chon ta c6 cac thao tac ngugc lai 1a loai bo ddi tuong khoi tap

hop dang chon nhu:
Unselect window - B6 chon cira s6.
® Unselect all - Bo chon tat ca.

Mot vai chi dan khi st dung cac chuc nang lya chon tryc tiép trén mo hinh:

=

Select Single: Chon timg dbi tugng mong mudn bang mdi lan kich chudt. Cac
doi tugng da dugc chon cé thé dugce bd chon bang cach kich vao ching thém lan
ntra.

Select Window Unselect Window: Chirc nang nay chon hay bo chon cac ddi
tugng trong mat cura s6 dugc xéac dinh boi hai gdc chéo cua cac 1an bam, kéo va
tha chuot.

Khi x4c dinh ctra sd, chi chon cac nit va phan tir nim hoan toan trong cira )
bang cach kéo con trd chudt tir trai qua phai con khi chon tat ca cac phan tir bén
trong cira s va cét cac bién cira s6 bang cach kéo chudt tir phai sang trai.

o
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E Select Polygon @ Unselect Polygon: Chon hodc bd chon cac nut hoic phan tir
bang cach kich chudt tai cac goc ciia da gidc chira cac ddi twong. Khi goc cudi
cung dugc chon, kich chudt trai hai 1an x4c dinh mot da giac khép kin néi diém
dau va diém cubi vira xac dinh. T4t ca cac nat va phan tir nam trong da giac s&
duogc chon hoac bo chon.

=2 Select Intersect J Unselect Intersect: Chon hodc bo chon cac phén tu béng
cach lay cit ngang mot chu01 cac doan thang ndi nhau lién tiép giao voi cac phan
tor bang chudt trong cura s6 md hinh. Khi kich vao diém cudi cung cua doan
thang bang cach nhan phim trai chudt hai 1an, qua trinh Iya chon sé& két thuc.

@| Select Plane @| Unselect Plane: Chon hodc bo chon tit ca cac nat hodc phﬁn tor
nam trong mat phang nhat dinh. Mat phang c6 thé duoc xac dinh theo cac cach
sau:

o 3 Points (qua 3 diém): Chi dinh 3 diém ndm trong mat phang mong mudn.

e XY Plane (mat phang XY): Xac dinh mot mat phang song song v4i mit
phang XY vdi toa do Z cho trude.

* XZ Plane (mat phang X7): Xac dinh mot mat phing song song v4i mit
phang XZ véi toa d0 Y cho trudec.

o YZ Plane: Xac dinh mdt mit phang song song véi mat phang YZ voi toa
do X cho trudc.

iy | Select Volume (& | Unselect Volume: Chon hodc bé chon tit ca cac nat va phén
tir nam trong mot khoi.

" Lwa chon bdng chi s6: Ngoai vi¢c lya chon truc tiép ta c6 thé lya chon cac ddi tuong
béng chi sd. Viéc danh b hiéu nat hodc sb hiéu phﬁn tr lién quan cé thé 12 mot cép $6
cong hodc cp sd nhan. Khi do, dit liéu c6 thé dugce don gian bang cach viét “sé hiéu
dau tién to (hodc t) $6 hiéu cudi cung” hoac “s6 hiéu dau tién to (hodc t) $6 hiéu cudi
cung by budc tang”.

Vidu:“21,22,...,54,55,56” tuong duong “21 to 56” hodc “21 t 56”
Vi du: “35, 40, 45, 50, 55, 60” twong duong “35 to 60 by 5” hodc “35 t 60 by 5”
1 ‘. . .
ﬂ Iﬂ Select Identity: Chon cac doi tugng bang theo cac théng s6 vat 1y hodc hinh
hoc cua chiing, nghia la chon cac nut hoac phan tur véi cac thong so nhan biét, cac kiéu

hodc nhém. Cac ddi tuong co thé duoc chon theo mét hodc nhiéu thong s6 nhan biét
dong thoi. Cac thong s6 nhan biét doi tugng dugc liét ké trong bang sau:

Element Type (Kiéu phan |Y nghia

Material Chon theo kiéu thudc tinh vat liéu

Section Chon theo kiéu mat cat

Thickness Chon theo kiéu chiéu day

Named Plane Chon theo mat phang da dwoc dat tén

Story Chon theo ma nhan dang cta tAng (két cAu dan dung)
Supports Chon céac nut theo diéu kién gbi
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Beam End Release ggrcsln cac phan tr dAm theo diéu kién lién két hai dau
Wall ID Chon theo sb hiéu clia twong (két cAu dan dung)
Structure Group Chon theo nhom két cau

Boundary Group Chon theo nhom diéu kién bién

Load Group Chon theo nhém tai trong

® Lwa chon theo thuoc tinh (vat liéu, mat cdt, ... ): Viéc lya chon céc ddi tuong dugc thuc
hién thong qua viéc kich dup truc tiép 1én loai vat liéu, mat cét,... d3 duoc tao trong
menu Work Tree va khi d6 cac dbi tugng twong tng s& dugc danh diu hién thi trong
ctra s6 md hinh (Hinh I11-82)

6.3.2. Hién thi doi twong

® Biéu dién mé hinh: Céc chirc ning biéu dién hinh dang mé hinh cia MIDAS/Civil nhu
Wire Frame, Hidden, Shrink, Perspective va Render View ding dé biéu dién mo hinh
v6i nhiéu kiéu hinh dang va quan sat khac nhau. Nhimg chirc ning niy gitp ngudi sir
dung kiém soat duoc trang thai nhap liéu ctia mo hinh va thao tac véi moé hinh nhu
mong mudn.
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Hinh I1I-84: Hinh anh ciia mé hinh két cau sau khi dudc Render View

Céc chiic nang biéu dién hinh dang mé hinh cia MIDAS/Civil gém co:

W ik : hién thi cac phan tir dugc md hinh héa voi cac kich
thudce bi thu ngan. Tinh nang nay cho phép kiém tra sy
két noi gitra cac phan tir va nat.

E Perspective : hién thi quan sat ba chiéu ctia mé hinh.
ﬂ Hidden - hién thi hinh dang mo hinh phan 4nh céc hinh dang mat

cat cua cac phan tir va chiéu day cua chung nhu khi
chung xuat hién ngoai thyc té.

&  Render View : hién thi hinh dang mé hinh phan anh cac hinh dang mit
cat cua cac phan tir va chiéu day cua chiing véi hi¢u tng
bong do nhu thuc té. Viéc diéu chinh cac hi¢u ung vé
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anh sang va bo%'dé cho tinh ndng Render View duogc
£

thuc hién trong Rendering Option.

El Rendering Option : diéu chinh cac hiéu tng vé anh sang va bong do cho

E Display

E Display Option

tinh nang Render View.

: hién thi trong ctra s6 lam viéc cac s6 hi¢u nut va phan
tu, cac ky hiu vat li€u va mat cat, cac trang thai dau vao
cua tai trong,... Cac thong s6 di€u khién viéc hién thi

duogc dat trong E Display Option.
- diéu khién tit ca thong s6 dd hoa dugc hién thi trong

ctra sO lam vi¢c gdm tat ca cac kiéu hién thi nhu bang
mau cua cac tinh chat, kich thudc biéu dién,...

» H6 tro quan sat: Tat ca céc tinh ning quan sat cia MIDAS/Civil véi tinh ning |‘|
Render View ho trg cho nguoi dung c6 dugc cac quan sat ba chiéu ctia mo hinh va cac
két qua phan tich, thiét ké mot cach chinh x4c thong qua cac géc va diém nhin.

Nhitng tinh ning diéu khién quan sat ndy nhu sau:

¢ Diém quan sat

IE Iso View

@ Top View

’@ Left View

@ Right View

@ Front View

@ Angle View
¢ Quay

E Rotate Left
|';r“ Rotate Right

*  Rotate Up

Rotate Down

¢ Phong to/thu nho
Zoom Fit

IE Zoom Window

@ Zoom In

: biéu dién mé hinh trong khong gian ba chiéu.

: biéu dién mo hinh nhu khi dugc nhin theo chiéu +Z.
: biéu dién m6 hinh nhu khi duoc nhin theo chiéu —X.
: biéu dién m6 hinh nhu khi duoc nhin theo chiéu +X
: biéu dién mé hinh nhu khi dwgc nhin theo chiéu —Y.

: biéu dién mé hinh nhu khi duge nhin tr mot diém duoc
chi dinh trude.

: quay md hinh sang bén trai (theo chiéu kim dong hd quanh
truc Z).

: quay md hinh sang bén phai (theo nguoc chiéu kim dong
ho quanh truc 7).

: quay md hinh 1én trén tir mat phang nam ngang.

: quay md hinh xuéng dudi tir mit phang nim ngang.

: dua mo hinh vura khit v4i kich thude man hinh theo cac ti
1€ tdng/giam.

: an dinh kich thuéc mong muon cia cua s6 bang cach xac
dinh mot phan ctra s6 m6 hinh bang chuot.

: phong to ti ¢ hién thi trong ctra s6 hién tai mot cach tir tir.
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Ia Zoom QOut - thu nho ti 1¢ hién thi trong cua s6 hién tai mot cach tir tir.

¢ Dich chuyén

I: Pan Left - dich chuyén cira s6 mo hinh sang bén trai.
E Pan Right : dich chuyén cira s6 mo hinh sang bén phai.
E Pan Up : dich chuyén cira s6 m6 hinh 1én phia trén.
IT Pan Down : dich chuyén cira s6 mé hinh xudng phia dudi.

¢ Quan sdt djng: Phan quan sat dong cua MIDAS/Civil gdm co céc tinh ning @
Zoom, + pan va "F' Rotate. M6 hinh s& duoc hién thi mot cach chan thuc theo
thoi gian thyc tr diém nhin mong muon bang cach gitr phim trai chudt va ré chudt
dong thoi.

= Hién thi mét phan ciia mé hinh: Dé hién thi mot phan ctia mé hinh ta st dung tinh
nang kich hoat va bd kich hoat cac doi tugng ctia MIDAS.

¢ Tinh ning Active/Inactive duoc st dung dé hién thi hodc 4n cac bd phan nhat dinh
cua két cau.

Active biéu dién mot trang thai ma cac cong tdc mo hinh hoa céd thé duoc
thuc hi¢n. Cac cong tac mo hinh héa nhu chon, thém va hi¢u chinh khong
cho phép doi véi cac phan khong kich hoat.

Inactivated Object trong muc Draw & phan View = Display Option cho
phép bo kich hoat cac phan s& xuat hién hoic khong xuat hién trén man
hinh. Tinh ning nay c6 thé dugc st dung mot cach hidu qua dbi voi cac két
cAu phtrc tap hodc cac cong tac hau xir 1y.
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Hinh III-86: M6 hinh két cau sau khi bo kich hoat

¢ Viduy, béng cach kich hoat phﬁn ban cua mot két ciu cau trén man hinh, viéc mod
hinh tré nén dé quan ly hon. Tinh ndng nay lam don gian céac thao tic nhu thém
hodc hi¢u chinh cac nut va phan tir, xem xét cac két qua phan tich bang cach kich
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hoat mot cach ¢ lwa chon céac kiéu phan tir, mat cat hodc kiéu thudc tinh nhét dinh.
Vi¢c phan tich cac gia tri thanh phan luc 16n nhat va nhé nhat s€ tréd nén dé dang

hon.

¢ Tinh niang Active/Inactive dugc sir dung két hop véi cac tinh nang lya chon. Sau
khi chon cac phan doi tugng mong muodn, kich hoat hodc bd kich hoat cac sy lya
chon tuong ung bang céc tinh nang dugc tom tat dudi day.

E Active
%_j‘ Inactive !
hién thi.
E Inverse Active
?‘ Active All - kich hoat tit ca cac d6i tuong.
E‘ Active Identity

UCS.

@ Active Previous
6.3.3. Nhap dir liéu
Toan b6 dir licu c6 thé dwoc nhap vao thong qua hop hoi thoai,
ctra s0 dang bang, 1énh MCT va cira s6 md hinh trong
MIDAS/Civil. Qua giao dlf;n~ dang hop thoai, dir liéu co thé
dugc nhdp vao tir ca chudt lan ban phim. Ban phim duogc st

dung cha yéu cho cac kleu clra s6 bang va dang 1énh MCT,
chudt duoc str dung chu yéu trong cira s6 mo hinh.

* Trong hop hoi thoai, cac nit sau day dugc str dung dé
chap nhan hodc huy bo dit li¢u trong mo hinh.

: Chép nhén toan bg dir liu trong mo hinh va
tai cung moét thoi gian, két thuc cac tinh toan
va dong hop hoi thoai.

Apply

: Chép nhén toan bg dir li€u hién tai trong mo
hinh va chép nhan mét cach lién tuc bt ky dir
liéu thém nao va sy hi€u chinh dugc duy tri
v6i1 hop hdi thoai ludn kich hoat.

_ @ | Hiy bo dif liéu hién tai va dong hop thoai.
L e, Dbong hop thoai.

Khi chuyén d6i cic phan tir dit liéu trong mot hop
thoai, st dung phim Tab dé di chuyén tir truong dir
liéu nay sang truong dir liéu khac hodc chi dinh truc
tiép dir lidu bang cach dua chudt qua truong dir lidu
mong mudn. Néu phim Shift+Tab dugc sir dung, chudi
nhap li€u s€ dugc thuc hién.

- hién thj chi phén dugc chon trong khi cac phén khéc bi an.

: an di cac phan dugc chon trong khi cac phan khéac duoc

: chuyén nguoc lai trang thai an/hién cua cac doi tugng.

: kich hoat cac ddi twong dugc chon trén mat phang xy cia

: tr¢ lai trang thai kich hoat hodc bo kich hoat trude do.

MNode Element lBuundary. Mass | Load I

|Create Elements ﬂ J
Start Node Number 9 J
Start Element Number : 7 J
Element Type
|Genera| beam,/Tapered beam ﬂ
z Fef.
o
y\ Mz
N1
Material
No. MName
R =[]
Section
No. Name
el =
Orientation
(® Beta Angle (" Ref. Point
" Ref. Vector
C | [dea]
Nodal Connectivity
|6, 7 [ ortho
fva =l e
Intersect:  [¥ MNode [+ Elem J
-

Apply | Close |

Hinh III-87: Minh hoa mot

ctra s6 nhap dir liéu

* Cira 56 bang : 1a mdt cua s6 dang bang kéo dai. O d0, tit ca cac dit liéu dau vao va két
qua thiét ké c6 thé dugc nhin thay mdt cach ro rang. Cira s6 bang cho phép nguoi dung
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tao thém cac dit liéu hodc hiéu chinh bt ky. Qua ctra s6 bang, cac dir liéu can thiét co
thé nhap truc tiép tr ban phim hay trao doéi truc ti€p vdi cac chuong trinh khac nhu
MS-Excel. Clra s0 bang cho phép nguoi dung tao thém cac dit 1iéu hodc hi€u chinh bat

5

ky.
F | Element| Type '?;[:]e Material | Property B(f::;']I)E Node1| Node2 | Node3 | Noded | Node5 | Nodeb | N
382 | TRUS 3 2 0.00 445 924 a a a a
383 TRUS 3 2 0.00 445 a1 a a a a
384 TRUS 3 2 0.00 451 922 a a a a
385 TRUS 3 2 0.00 286 452 a a a a
386 TRUS 3 2 0.00 287 454 a a a a
387 | TRUS 3 2 0.00 285 455 a a a a
385 | TRUS 3 2 0.00 285 457 a a a a
389 | TRUS 3 2 0.00 290 4558 a a a a
390 | TRUS 3 2 0.00 291 460 a a a a
391 TRUS 3 2 0.00 a9z 461 a a a a
392 | TRUS 3 2 0.00 293 463 a a a a
393 TRUS 3 2 0.00 294 464 a a a a
324 TRUS 3 2 0.00 295 466 a a a a
395 | TRUS 3 2 0.00 995 AB7 ] ] ] ]
396 TRUS 3 2 0.00 297 465 a a a a
397 |[BEAM 2 78 a0.00 482 484 a a a a
395 BEAM 2 &) 270.00 483 485 a a a a
399 BEAM 2 7 a0.00 484 486 a a a a
400 | BEAM 2 ] 270.00 485 487 a a a a
401 | BEAM 2 a0 a0.00 486 485 a a a a
402 |[BEAM 2 70 270.00 487 485 a a a a
403 | BEAM 2 a1 a0.00 485 420 a a a a
404 |[BEAM 2 71 270.00 485 431 a a a a
405 BEAM 2 g2 a0.00 490 432 a a a a
ANC D akd k| hr i} kv inlalyl A4 A2 mn n n n i
4 [ »[\Elem £ Edmp £ Fris £ Offs & Pris & Evwest £ Bmld A Prst A | <r | _>|_I

Hinh III-88: Minh hoa mét cira s6 dang bang

® Lénh MCT (MIDAS Command Text): 1a mot phuong phép nhdp dir liéu dudi dang van
ban rat tién lgi. Mic du khéng truc quan nhung phwong phap MCT cho phép nhép cac
dir liéu c6 quy luat rit nhanh chong. Nguoi dung c6 thé chuan bj dit lidu ¢ dang file
van ban bat ky sau d6 “dan” vao cira s6 MCT va dé chuong trinh chay. MIDAS/Civil
hd tro hai dang nhap dir liéu theo phuong phap MCT:

¢ Dinh dang MCT (file c6 dudi *.mct): 1a mét tinh nang m6 hinh hoa cho phép ngudi
ding mo hinh két cdu thong qua cac 1énh dang vin ban rat tién loi va co cdu trac
nhu sau (Hinh I11-89):

e . = = ]
SHERE Y B 4 e AlFE AR TE S| ®

*EI.EMENT ; Elements Z‘
s Bl GEYPE, S MAT s PRO, SSiNle N2 GANGLE, =iSUB, JEXVATS =0RT ; Fram= Element
A rEe T PR e s MATee i r PR e e Nl pet p Nelie e a NiZeea M A S STIE e tea IFLD) ; Planar Element
] e ' o e U Oy T [ o 5 1 O [ M s ; Solid Element
S ELATYRE: SRMAT ) D PROGENT SN2 A RER  RPX AREY SRPZ iSUB G EXVAT. - Frame({Ref i iPoint::

1, TENSTR. L L 24, 25 0. e AL e S

2. TENSTER. 1z, 1z, 25, 3. 0. 3, 111.409, 3

3, TENSTR. e e 26, 4, 0. 310159653

4, TENSTE. gk gk 27, 5. 0. 35 92680343

5. TENSTR. 12 12 28, . 0. 3, 83.6089, 3

6. TENSTER. 1= 1= 295 [ 0. 3. 74.4828, 3

7. TENSTR. 1 1 an. a. 0. 3, 65.7072, 3

4. TENSTR. 2k 2k 31, 9% 0. 3. B7.4429, 3

9. TENSTR. 1 1 32, 10, 0. 3. 49.6815, 3

10, TEHSTR. 1, 1, 33, 11, 0. 3, 43.0408, 3

11. TENHSTE. 1 1 36, 11, 0. 3., 41.7611, 3

12, TENHSTR. 1% 1% 37, 10, 0. 3, 47.7073, 3

13, TENSTE. 1t 1t 38, ER 0. 3. 54.9458, 3

14, TENSTR. 1% 1% 39, 8. 0. 32 b 20822003

15, TENHSTR. 15 15 40, it 0. STy e el

16, TEHSTE. Al Al 41, . 0. Jere B985

17. TENHSTR. L L 42, 5. 0. i B9 09903

18, TENHSTE. 1:, 1:, 43, 4, 0. 3, 98.2719, 3

19, TENSTR. 1z 1z 44, 3. 0. 3. 107.623, 3

20, TENHSTE. aks aks 45, 2 0. ST b B L =

21, TENHSTR. 1, 1, 47, 13, 0. 3, 11e.981, 3

22, TENSTR. 1 1 48, 14, 0. R el Sade

23, TENSTR. 15 15 49, 15, 0. 39800719 3

24, TENSTR. 3k 3k 50, 165 0. 3. : 3

2c TFHETR 1 1 C1 17 n k]

Ln 0/ 1165, Col 1

Hinh III-89: Minh hoa cau tric file *.mct
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¢ Cita s6 MCT Command Shell (Hinh 111-90)

=& | & | command or Data : *ELEMENT ~ Insert Command ‘ Insert Data ‘ Delete Data ‘

*NODE ; Nodes ~
; iNO, X, Y, Z

*NODE ; Nodes

; iNO, X, ¥, 2
1, 1.26888411003577, 8.92505526853244, 0
2, 9.59337353834845, 8.16401016639827, 0
3, 6.23100166899836, 0.303846580520596, 0
4, -2.44, 3.66, 0
5, 1.83, 3.05, 0
6, 6.71, 14.64, 0
7, 4.88, 3.66, 0
8, 5.69014248880436, B5.520854932682617, 0

*ELEMENT ; Elements
; iEL, TYPE, iMAT, iPRO, iN1, iN2, ANGLE, iSUB, EXVAL ; Frame Element
; iBL, TYPE, iMAT, iPRO, iN1, iN2, iN3, iN4, iSUB, iWID ; Planar Element
; iEL, TYPE, iMAT, iPRO, iN1, iN2, iN3, iN4, iN5, iN6, iN7, iN8 ; Solid Element
; iEL, TYPE, iMAT, iPRO, iN1, iN2, REF, RPX, RPY, RPZ, iSUB, EXVAL ; Frame (Ref. Point)

1, BEAM , 1 ks e 8, 0

2, BERM , 1 1 3, 2, 0

3, BEEM , 4 s 4, 5, 0

4, BERM , 3l i 6, 8, 0

5, BEAM 1 it 8, i 0

6, BEEM , al at 8, 2, 0

v

Run Clear coolme:| Close
Hinh III-90: Minh hoa cira s6 MCT Command Shell

Dir liéu go”‘m nhiéu phdn: cac dir liéu kiéu sd duge nhap vao rp@t cach li’én tuc trong
mot truong dﬁ: liéu. (;éc dr 1iéu nay duqclphén biét v&i nhau bang mot dau “,” (phay)
hodc mét dau “ ” (dau cach hay ky tu trang). Vi du “333, 102, 101” hodc “333 102
1017,

Dt ligu vé vi tri: cac thudc tinh va mét cit phan tir va nhiing dit liéu thich hop khac c6

thé dugc nhap vao thong qua cac phép gan don gidn trong ctra s6 mo hinh.

Chiéu dai hoic su gi‘a tang theo hué‘ng 6 thé dugce chi dinh péng viéc st dung chudt

lwa chon vi tri ban dau va cac di€u cudi phu hop trong ctra s6 mé hinh hon la viée gd

nhiing dir liéu nay truc tiép tr ban phim.

Dit li¢u IGp: O nhitng noi ma chiéu dai bang nhau dugc lap lai, viéc nhap dir liéu co

thé duge don gian hoa bang cach gb “sé lan 1dp @ chi€u dai” thay vi 1ap di lap lai

cung mot s0. Vi du: “20, 25, 22.3, 22.3, 22.3, 22.3, 22.3, 88” twong duong véi “20, 25,

5@?22.3,88”.

Str dung cac phép tinh sé hoc trong hop nhép dit liéu:

¢ S va cac biéu thuc toan hoc ¢ thé duge dung trong dang td hop.

¢ Céc ky hiéu toan hoc va ngodc don dugc ap dung trong tinh toan k¥ thuat co thé
duoc str dung.

e Noiang viee

( Mé& ngoéc don .
) DPéng ngoac don ;
A Ldy thira bac n ("2 — binh phuong, *3 — lap phuong)

23=23
+ Céng -
- Tri -
* Nhan -
/ Chia -
PI Sé PI (1) = 3.141592653589793

SQRT Can bac hai (\f ) V2 - SQRT(2)
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SIN Sin sin(30)

COS Cos cos(30)

TAN Tan tan(30)

ASIN Arcsin sin-1(0.5) = arcsin(0.5) = ASIN(0.5)
ACOS Arccos cos-1(0.5) = arccos(0.5) = ACOS(0.5)
ATAN Arctang tan-1(0.5) = arctan(0.5) = ATAN(0.5)
EXP Ham sb mii e’ = EXP(0.3)

SINH Sin Hypebol -

COSH Cos Hypebol -

COTAN Cotang -

LN Logarit tw nhién -

LOG Logarit co s6 muwdi | -

Vi du: Biéu thire 7 x 20° twong duong véi PI * 2072
Vi du: Biu thttc 35+ 3(sin 30° +2+/c0s230° +sin> 30°)
Tuong duong v6i “35 + 3 * (sin(30) + 2 * SORT(cos(30)"2+sin(30)°2))”

CHU Y C4c toan tir chdp nhan ca chit hoa 1an chif thudng
f ! : Vi cac toan tir gibng nhu trong tinh todn ky thuat, nén cau tric cia cac phép toan theo qui
tdc cla cac toan hoc thong thudng.

6.4. Cac thiét lap khi bat dau mét dy an
6.4.1. Don vi

Trong thyc té, c6 rat nhiéu diéu kién lam viéc va cac dang dir liéu khac nhau. MIDAS/Civil
duogc thiét ké dé lam viéc tai mot th(‘yi diém voi mot hé théng don vi hoac mot t6 hop cac kiéu
hé théng don vi. Vi du, don vi “m” d6i véi dir liéu hinh hoc va don vi “mm” ddi v6i mit cat c6
the dugc su dung trong cung mot mo hinh. Viéc nhép dir liéu c6 thé thu:c hién v6i hé don vi
qudc té (SI) trong khi két qua phan tich va thiét ké lai co thé biéu dién trong hé thdng don vi
Anh-M¥ (Imperial). Tuy nhién, viéc thay ddi hé théng don vi d6i véi dit liéu nhiét d6 lai khong
cho phép. Céac don vi cua mo-men, ing suét hodc mo-dun dan hdi, duge to hop tir cac don vi do
chiéu dai va luc, co thé duge tu dong diéu chinh boi chuong trinh thong qua cac kiéu don vi do
chiéu dai va do lyc do nguoi dung lya chon.

"Unit System

Nguoi str dung c6 thé dung cira s6 nhap dir liéu
don vi (Hinh I1I-91) (goi qua menu Tools = Unit
System) hoic ham chuyén dbi hé théng don vi
cua thanh trang thai tai vi tri phia dudi cia man ® kN (ton)
hinh dé gan hodc chuyén dbi hé théng don vi.

Force (Mass)

C N (kg)

" kgt (k)
" tonf (ton)
" Ibf  (lb)

" kips (kips/g)

| Set/Change Default Unit System

oK | Apply Cancel |

Hinh III-91: Cira so déit hé thdng don vi
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6.4.2. Thiét 1ap mdi trwong 1am viée

Noi chung, dit li¢u cua mdi mét du an 1a riéng biét cho chinh du an do6. Dé thuén tién cho viée
nhép dir li¢u, xay dung mo hinh va xu 1y két qua, ngudi dung nén dinh nghia méi trudong lam
viéc trudc khi bat dau mot du an méi. Giao dién thi€t 1dp moi truong lam viéc dugc thé hién
trén Giao dién cai dat moi trudong lam vigc.

Preferences X

=l Environment
General

0.14

P PO e Initial Model Boundary Size :

View and Display Environment Setting

Em';em' Initial Point Grid

oa

Results Grid Space x : 1 m y: |1 m [v Grid on
Design

Notice Initial View Point

—- Output Formats

Formats - Dim. & Others (® Iso-View (" Top View
Formats - Forces
Formats - Loads I
[+ Point Grid [+ Line Grid [ Node [v Element

[v save Changes Upon OK Default All | Set Default | oK | Cancel |

Hinh III-92: Giao dién cai dat mai trudng lam viéc

Giao di¢én cai dat moéi truong lam viée duge goi thong qua menu Tools = Preferences cua
MIDAS/Civil. B¢ thiét 1ap dir liéu co ban can thiét dé chay chuong trinh, nguoi dung st dung
menu dang cay ¢ bén trai va nhap cac dir licu yéu cau.

Environment (Moi truong lam viéc)

+ General (Méi truong chung): Cung cip tén nguoi st dung, biéu tuong cong ty, va cic
thiét 1ap mac dinh viéc cho viéc luu trr, v.v.

+ Data Tolerance (Dung sai). Gan cac gidi han cua to hop nit va gi6i han trén cia cac gia
tri s0 dé phan biét voi so khong (0).

+ Property (Thugc tinh): Gan cac dit 1iéu co ban mac dinh vé vt liéu va mat cit.

4 Design (Thiét ké): Gan cac tiéu chuan thiét ké s& duoc dung khi phan tich va thiét ké két
cau.

+ Load (Tai trong): Ghi lai co so dit liéu ddi v6i cac tai trong san.
4+ View (Hién thi): Pat mac dinh cho cura s6 va céac kich thudc cua nd cling nhu khoang
cach ludi trén man hinh lam viéc:

® [nitial Model Boundary Size (Kich thuoc gioi han cua mé hinh xuat phat): Géan kich
thudc cia ctra s6 lam viéce. Vi dy, néu don vi chicu dai dugc dat 1a “m” va so nhap vao
1a “10”, chiéu cua cura s6 mai s€ dugce thiét 1ap bang 10m.

= Initial Point Grid (Lwéi diém xudt phdt): Gan khoang cach cac ludi diém dé hién thi
trén cura so.

¢ Grid Space x: khoang cach ludi diém theo phuwong x trong hé toa do nguoi dung.
¢ Grid Space y: khoang cach luéi diém theo phuong y trong hé toa d6 nguoi ding.
¢ Grid On: lya chon hién thi lu6i diém trong cira so.

" Jnitial View Point: gan h¢ toa do tuong tng voi quan sat 3 chiéu (Iso View) hoac hé
toa do tong the theo mat phang XY.

J
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= Snap (bt d‘zem) Snap dugc st dung dé gan trang thai bat diém. Cac chirc nang bat
diém co6 thé dugc thiét 1ap dong thoi tai mot thoi diém. Khi cac nut hodc cac phan tir
dugc nhap vao bang chudt, Snap tu dong thiét 1ap vi tri chudt gin nhat v6i ludi, nat
hoidc phan tir. Cac kiéu chirc nang ciia Snap duge MIDAS/Civil hd trg nhu nhau:

Point Grid Snap  : Tim kiém cac diém ludi lién tuc véi vi tri con chuot. Thiét

lap luéi diém bang cach dung 1énh 2% Set Point Grid.

ki Line Grid Snap  : Tim kiém céc vi tri giao cua cac ludi duong lién tuc voi vi
tri chudt. Thiét 1ap ludi duong bang 1énh 2% Ser Line Grid.

i Node Snap : Tim kiém céc diém nat gan véi vi tri chudt.

ﬂ Element Snap : Tim vi tri gitta phan tor gin v&i con trd chudt. Trong
truong hop phan tir thang, vi tri budc nhay co thé duoc didu
chinh bang cach sir dung chiic ning dit diém bat & bén phai
cua thanh trang thai (status bar) gan vi tri phia dudi cia ctra
sO. Vi du, ngudi str dung c6 thé dinh vi tri bt diém tai diém
phdn ba cua mot phan tir ['=//3 =3 Tinh nang nay rat hiru
ich khi mot phan tir thang duoc thiét 1ap va phan tir thang
khac s& duogc lién két vi mot vi tri nhat dinh cua phan tir
dang ton tai.

H

== Snap All : Chon tét ca cac chirc ning bat diém duoc dé cp & trén.
E Snap Free : Bo tat ca cac ché do bat diém.

Output formats (Pinh dang): Gan s6 chit s6 thap phan c6 nghia cho dit liéu mé hinh, tai trong
va cac ket qud phan tich.

6.4.3. Lwoi vé

MIDAS/Civil cung cap hai dang luéi dé hd trg qua trinh mé hinh két cdu theo cach v& truc tiép
trén man hinh: H¢ thong ludi dang diém va h¢ thong ludi dang duong thang. Chice nang nay
tuong doi giong voi chuc nang Grids trong AutoCAD, tién cho viéc mo hinh cac bai toan don
gian.

6.4.3.1. Hé thong lwéi diém

Hé théng luéi diém 1a tap hop cac diém dinh vi duoc bd tri theo cic khoang cach nhét dinh.
Ngudi dung c6 thé dit cac khoang cach nay sao cho ludi phit hop nhat véi yéu cau mé hinh cua
minh. Hé thong ludi dang diém c6 thé ap dung trong hé toa do tong thé ciing nhu trong hé truc
toa d¢ tu dinh nghia. H¢ théng ludi nay dugce xay dung tir 3 tham s 1a:

+ Khoang céach giira cac diém thudc ludi theo phuong X (x).
+ Khoang cach gitra cac diém thudc ludi theo phuong Y (y).
+ Puong bién cua ludi (co6 dang hinh chit nhat trong hé toa do 2 chiéu X-Y).
Khoang cach luéi diém dugc dit theo trinh tu sau:
4 Chon menu Model = Grids @ Define Point Grid... hodc chon nut |
+ Nhap dir lidu vao ctra s6 Define Grids nhu trén Hinh I11-93. O day:
= Grid Spaces v6i dx va dy 1a khoang cach luéi diém theo phuong truc x va truc y.

® Model Boundary 1a mién nhin thay cua ctra s6 mo hinh trén man hinh.

8



GIAO TRINH TU PONG HOA THIET KE CAU PUONG

= Néu chon Apply To Grid Boundary, luéi diém s& chi hién 1én trén mién mit phang
duoc xac dinh trong Model Boundary.

Define Grids-(Model View)

Point Grid ]Line Grid ]

Grid Spaces

dx , dy : | 0.5, 0.5 m

Model Boundary

20,20 i [w Apply To Grid Boundary

oK ‘ Apply ‘ Close ‘

Hinh III-93: Nhap dir liéu cho Iudi dinh vi diém
Ludi diém, do cach bb tri nhu trén, co khoang cach nhat dinh theo mdi phuong x va y nén chi
thich hop véi cac két cau co6 cau tao hinh hoc tuong doi déu dan.
6.4.3.2. H¢ thong lwéi dwong
Ludi duong la tap hop cac dudng song song dinh vi voi truc x va truc'y. Déi véi cac két cau co
nhiéu bat thuong trong cu tao hinh hoc, phuong phéap luéi duong duoc sir dung co hiéu qua

hon vi loai ludi ndy cho phép ngudi ding dinh nghia cac khoang cach bat ky nhu mong muén.
Khoang cach ludi duong dugc dat theo trinh tu sau:

‘Add/Modity Grid

Define ds-(Model BwW ) Grid Name :

Point Grid ~ Line Grid |

X-Grid Lines | Y-Grid Lines
Current Grid : I None Add
- add | wodfy [ oel | pelan | add | wodfy | el | Delal
0K Apply | Close | 0K ‘ Cancel ‘

" Absolute (& Relative

Lines : ||
Example : -5.0, -3.5, 4, 6@3 ( Bx : 5@3 results 5 grid lines with a distance of 3 )

0K | Cancel |
Hinh III-94: Qua trinh nhap dif liéu cho Iuéi dudng

4 Chon menu Model & Grids = Define Line Grid... hoic chon nit '®
4+ Nhép dir li¢u vao cua s6 Define Grids nhu dugc minh hoa trén Hinh I11-94

4+ Khoang céach gitta cac duong trong ludi dinh vi cé thé dugc nhap theo dang twong dbi
(duong sau so vo1 dudng trudce) hay tuyét dbi (so voi gdc toa d6). Viée nhap gia tri duogc
tuan theo cac chi dan trong muc 6.3.3. Két qua cta viéc xdy dung luéi dudng dinh vi 1a
mot tdp hop cac duong c6 khoang cach theo phuong cac truc nhu da duge nhép.
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6.4.4. Lwa chon hé toa do

bé phuc vu qué trinh m6 hinh hoa két cAu, MIDAS/Civil cung cép 4 loai hé truc toa d0 co ban
sau day:

4 Ha truc toa do tong thé (GCS)
4 Hé truc toa do phan tir (EGS)
4 H¢ truc toa d6 nut (NGS)
4 Hé truc toa d6 tu dinh nghia (UCS)
6.4.4.1. Hé toa dj tong thé (GCS - Global coordinate system)

GCS 1a mot hé truc toa do Pé Cac vudng goc bao gom 3 truc X,Y,Z doi mot vudng goc véi
nhau, ¢ chiéu tuan theo quy tic ban tay phai. Cac truc ky hiéu bang 3 chit in hoa : X,Y,Z.
Piém gdc duge mic dinh ¢6 toa do (0,0,0).

Trong man hinh chinh ciia MIDAS/Civil, truc Z ctia GCS mic dinh tring véi truc thang ding
ctia man hinh. Mdi diém trén man hinh Midas déu twong tng vi mot toa do nhét dinh trong hé
toa do téng thé, cac gia tri (X,Y,Z) nay duogc hién thi ¢ thanh Status Bar.

hCam mand Mes sage}f.l Anahysiz Messags

Mode-14 U: 100, -9.8, 0
Hinh III-95: Toa dd tdng thé GCS

GCS duoc dung dé mé hinh hoa két cau (vi tri nat, vi tri va chiéu cua phan tir), tai trong (diém
dat va chi€u cua tai trong...).

GCS cling dugc dung lam mbc dé dinh nghia, xac dinh cac h¢ toa d khac (UCS, ECS, NCS).
6.4.4.2. Hé toa dj phan tiv (ECS - Element Coordinate System)

Hé truc toa d6 phan tir (ECS) ciing ¢ dang 3 truc d6i mot vudng goc (hé toa d6 Dé Cac). Chiéu
duong cua céc truc dugc xac dinh theo quy tac tam dién thuan (quy tac ban tay phai). Cac truc
cua hé toa d6 nay duoc ki hiéu béi cac chir cai thuong:

Hinh III-96: Hé toa do phan tu UCS
Hé toa do phﬁn tir dugc xac dinh nhu sau:
Géc cua ECS ldy ¢ diém giita phan tu.

4+ Truc x : doc theo phan tir, ¢6 chiéu trung voi chiéu cua phan ti.

4 Truc z : vudéng goc voi X, ¢o chiéu tao v6i Z cia GCS mot gbéc nhon, thuong 1a truc
“yéu” ctia mat cat (mémen quan tinh cua mat cat quay truc z thuong nhdé hon mémen
quan tinh quanh truc y)

4+ Trucy : xac dinh tir x, y theo quy tac tam dién thuan.

ECS duoc ding dé nhap dit liéu, hién thi cac két qua, dir liéu lién quan dén phan tir nhu noi luc
trong phan tur, ung suat...

e
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6.4.4.3. H¢ toa do nut (NCS - Node Coordinate System)

Trong do giai bai toan két ciu bang phuong phap phan tir hitu han (lay chuyen vi nut lam an),
ta chi can st dung hé toa do dia phuong dat tai phan tir va hé toa do tong thé cua két ciu dé tinh
toan. Nhu vay, viéc xuat hién hé toa do nut (NCS) thuc chét 1a dé thuén tién cho viéc mé hinh
hoa diéu kién bién, tai trong va chuyén vi dat tai nit.

+ Goi clg (Supports)

+ Gbi dan hoi (Spring Supports)

+ Chuyén vi gbi (Displacements of Support)
NCS ciing 12 mot hé toa 46 Dé Cac vudng goc, ki hiéu (x,y,z). Goc dat tai nit.
NCS dugc ding dé mé hinh céc diéu kién bién va chuyén vi goi.
6.4.4.4. H¢ toa do ngwoi dung(UCS - User Coordinate System)

Pé thuan tién cho viéc mo hinh hoa két cAu & nhitng vi tri dac biét hoac phén két cau co dang
dic biét (vi du md hinh cac phan tir thudc ciing mot mit phang trong két cau tong thé 1a két cau
khong gian), ta co thé tu dinh nghia léy hé toa do cho phu hop roi tir 36 md hinh két céu, tai
trong. UCS dugc thiét 1ap tir mdc 1a toa d6 GCS, UCS ciing 1a mot hé toa d6 P& Cac vudng
goc.

@i Fle Edt View Model Load Analysis Results Design Mode Query Tools Window Help .- ﬁ
D=d =y & ; STy |3
& h Define User Coordinate System-(Model View) = &
i [Base AR B | PSP | 5
ThreeAngles |  NamedPlane | ucsbyucs | Nemeducs |
pions aties o ks ‘ X-Y Plane X-Z Plane ‘ Y-zPlane | Three Points |
BT works = ;
- B Analysis Control Data ml Coordinates /
B Eigenvalue Analysis [ Type=Eigenvi orgn: [1350,35%  m o, 6?
- = Initial Forces (Large Displacement) : # b
== Initiel Forces for Geometric Siifine Mc! )
=4 Equilibrium Element Nodal Force Rotation Angle Sine %
-1 %= Initial Forces (Small Displacement) = & % 2
= Initial Element Forces[Element=3 | |Angle: |0 < ideq] oo
I 9 Structures Y e
»° Nodes : 365
-1 % Elements: 340 \ =
% Tension Only: 258 [ Activate UCS Plane [ change Viewr Direction =
%* Beam:82 L e
= HE Properties s Save Current UCS OK | Apply Close @
-1 [£] Material : 5 _
[x] 1:cable @
[E] 2: Hanger Sl o) e 1]
[E] 3:Deck = % W o
[x] 5: Grade C5000 = s — (((( i %
[x] 6: Tendon £ T T _<< g
= T Section:9 E // gl \\ = it
1:Cable N A L |ty \\\\ o
2: Hanger 41 — H
3:Deck & 1 12 <</ i M
4:DuoiDamNgang = e SR
6: TrenDamNgang & \<<< - @
&: DamNgangDuoi N ry
9 HangerOrdinary @ X s
10: HangerSpecial & o
11: DamNgangTren s
-/ 7 Boundaries = L
-1#% Supports: 8 o
2 Type 1[111111] =
-1 ¢* Rigid Link : 69
# Type 1 [Master Node=287; 1111 &
o Type2[Master Node=286;1111
o Type3[Master Node=303;1111 w
# Type4[Master Node=302; 1111 I
# Type 5[Master Node=301:1111 =
# Type 6[Master Node=299: 1111 Y
# Type 7[Master Node=298: 1111
& Type 8 [Master Node-207: 1111 » | | =¥
<« | oIl | \ Command wessage fAnaysis Hessage
For Help, press F1 None! U: 72.59, -3.05, 0 G: 202.09, 0, 0.328 EirEEE D e =
—

Hinh III-97: Pinh nghia hé toa do ngudi duing

Khi dinh nghia UCS, néi chung cac yéu t6 can khai bao 1a :
4 Toa do géc cua hé toa do UCS (Origin).
4+ Phuong, chiéu cta cac tryc.
Trinh tu khai bdo h¢ toa d¢ nguoi dung:
4+ Chon menu Model = User Coordinate System = X-Y plane
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Define User Coordinate System-({Model View) 3
Three Angles ] Named Plane ] UCS by UCS ] Mamed UCS ]
X-Y Plane %-Z Plane ] ¥-Z Plane ] Three Points ]
Coordinates
Qrigin : |D,D,D m b'¢ "
"
Rotation Angle ;MCS
= B Angle
Angle : |_:'] :I [deg]

[~ Activate UCS Plane

Sawe Current UCS |

oK |

[~ Change View Direction

Apply |

Close |

Hinh III-98: Pinh nghia hé toa do ngu@i dung x-y
4+ Y nghia cac thé chinh (tab):
* X-Y plane : Dinh nghia mat phépg X-Y cua h¢ toa do nguoi dung UCS trung voi mat
phang X-Y cua hé toa do tong the GCS.
¢ Coordinate — Origin : gbc ciia UCS trén hé toa d6 tong thé.

¢ Rotation Angle — Angle : gbc nghiéng (c6 dau) tao boi chféu duong cua truc X
trong mat phér}g X-}f cua hé toa do ngudi dung UCS véi chiéu duong cua truc X
cua hé toa do tong thé UCS.

* X-Z plane : Dinh nghia mat phépg X-Y cua h¢ toa do nguoi dung UCS trung véi mat
phang X-Z cua hé toa do tong thé GCS.

* Y-Z plane : Dinh nghia mat phépg X-Y cua h¢ toa d6 nguoi dung UCS trung véi mat
phang Y-Z cua h¢ toa do tong the GCS. Cach goi va nhép dir liéu hoan toan giong voi
mat phang X-Y cua hé toa do nguoi dung UCS.

® Three - point USC : H¢ toa do nguodi dung UCS duogc dinh nghia bdi ba diém xac

dinh.
Define User Coordinate System-(Model View)

Three Angles ] Mamed Flane ] UCS by UCS ] Mamed UCS ]
X-Y Plane ] ¥%-Z Plane ] ¥-Z Plane Three Points

Coordinates
- u

Origin R21, 7.8, 3271682 |, - “bz

2 rlgm/—ﬁ
Pt. on x-Axis 1, 0,0 o 2 ucs
Pt. on x-y 0,1,0 m ol x

[~ Activate UCS Plane [~ Change View Direction

Save Current UCS | CK | Apply | Close |

Hinh III-99: Pinh nghia hé toa d6 ngudi dung Three Points
H¢ toa d§ nay duoc dinh nghia tir 3 thong s 1a:
A Vi tri géc toa do trong hé toa do téng thé.
A Toa d6 ctia mot diém thudc truc x cua hé toa do nay trén h¢ toa do téng thé.

A Toa d6 ctia mot diém thudc mit phéng x-y cua hé toa d§ nay trén hé toa do
tong thé.

J
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® Three - angle (Ba goc): H¢ toa do nguoi dung UCS duoc dinh nghia boi 3 goc xéc

dinh.
Define User Coordinate System-(Model View) X

%Y Plane ] ¥-Z Plane ] '¥-Z Plane ] Three Points ]

Three Angles | NamedPlane | UCSbyucs | Nameducs |
Coordinates

Crigin [o,0,0 m

Three Successive Rotation Angles
1. About ¥ Axis : |U ::l [deq]

2. About v' Axis : |':' j [dedq]

3. About 2" Axis : |':' j [deq]

[~ Activate UCS Plane [~ Change View Direction
Save Current UCS | oK | Apply | Close |

Hinh III-100: Pinh nghia hé toa do ngudi diing Three Angles

Dang T!lree -qangle dung dé dinh ng},ﬁa hé toa dd nguoi dung, dugc dyng 1én tir hé
toa do tong thé thong qua cac phép bién hinh lan luot nhu sau:

o Tinh tién gdc ctia GCS vé vi tri m&i (s& 1a vi tri gbc cia UCS sau nay).
® Quay h¢ toa d¢ da tinh tién quanh truc song song vai X mot goc dinh trudce.
* Quay tiép hé toa do6 thu duoc quay truc song song voi Y mét goc dinh trude.
« Quay tiép hé toa d6 thu duoc quay truc song song voi Z mot goc dinh trude.
A Activate UCS Plane: Kich hoat hé toa do UCS.
A Change View Direction: Thay doi huéng nhin.

CHU Y Ta c6 thé dinh nghia nhiéu UCS dé tién mo hinh hod, nhung trong qué trinh mé

i b , hinh hoa phai lubn nhd minh dang mo hinh trong hé toa d6 nao. T6t nhat la mo hinh theo

S hé toa dd tong thé GCS. D€ chuyén dbi qua lai hai dang hé truc toa d6 s dung thanh
cong cu:

SAEE ¥ o) LG

6.5. Thwe hién mo hinh hoéa

Mo hinh hoa két cdu thudc giai doan tién xir ly. Téap trung vao cac cong tac dinh nghia vt li¢u,
mit cit, phan tir, diéu kién bién va tai trong. Két qua phan tich s& phu thudc hoan toan vao mé
hinh két ciu dugc xay dung. Do vay, cang lam chinh x4c trong giai doan mé hinh héa cang
phan anh tmg xir cta két cau dang dwoc phan tich. MIDAS/Civil hd trg nhiéu cng cu phuc vu
cong tac mo hinh héa. Gom cac nhom chirc ning co ban sau:

4 MO0 hinh hoéa hinh hoc

4 M0 hinh héa vit li¢u

4+ M5 hinh hoa mit cit

+ Mo hinh héa diéu kién bién

+ MO hinh hoa tai trong

4 MG hinh héa qua trinh thi cong

4 Kiém tra cong tic md hinh
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6.5.1. M6 hinh héa hinh hoc

6.5.1.1. Xic dinh kiéu két cau , ,

Trude khi mé hinh can xéc dinh kiéu két cau la 2D hay 3D, thict 1ap cac thong s co ban...
Chon menu Model = Structure Type...

Structure Type X

Structure Type
@ 3-D (" X-Z Plane " Y-Z Flane (" X-Y Plane (" Constraint RZ

Converting Type of Model weight to Masses
(® Do not convert " Convertto X, Y, Z (" Convertto X, Y " Convertto Z

Gravity acceleration : 9.806 m/sec?
Initial Temperature : 0 [T]

[ Align Top of Beam Section with Center Line (X-Y Plane) for Display

|~ Align Top of Slab(Plate) Section with Center Line (X-Y Plane) for Display

oK | Cancel

Hinh III-101: Thiét lap kiéu két cau

+ Structure Type: Cac kiéu két cau c6 thé dugc chon la:
= 3-D: Két ciu 3 chiéu.
* X-Z Plane, Y-Z Plane va X-Y Plane: Két cau phang theo cac mit phang twong tng.
» Constraint RZ: Két ciu khong gian bi han ché bac tu do quay quanh truc Z.

+ Converting Type of Model weight to Masses.: Céc lya chon chuyén d6i trong lugng cac bd
phén két cau thanh khoi lugng.

+ Gravity acceleration:Gia tdc trong truong.

+ Initial Temperature: Nhiét do ban dau cua két cau.
6.5.1.2. Xdy dung mé hinh phan tir
6.5.1.2.1. Mét s6 chi dan khi lam viéc véi mé hinh

Lam viéc v6i mo hinh bao gdm viéc khéi tao va chinh stra cdc bd phan ctia né nhu nit, phan ti,
diéu kién bién, tai trong, v.v. Khi m6 hinh hoa két cAu, cac cong cu hay dugc ap dung duoc
théng ké trén Hinh I11-102. Gan nhu tit ca cac chiic ning can thiét déu co thé truy cap dugc rat
nhiéu cach: menu, thanh cong cy, bang chuc nang, v.v.
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5
& MIDAS/Civil V 6.7.1 - [D:\MIDAS\MIDAS Civil671\ Tutorial\FCM Wizard V671] - [Model View]

G Fle Edit View Model Load Analysis Results Design Mode Query Tools Window Help = =
== a& @ C i Ee Yy EE LB RS Al L BEBPgALO0R |2 H5Q
Figase =gl =& | FaE tEE 2ET0BY 2% as||rrare(p | aee
Node Element ]anunnary' ass | Load | a MDdeW\eww

=

™ Thanh phan mé hinh (Model Entities)

| create Elements
SRR

Create Line Elements on Curve
Delete Elements

Translate Elements

Rotate Elements

Extrude Elements

Mirror Elements

Divide Elements

Merge Elements

Intersect Elements

Danh sach cac chirc néng Thanh céng cu nit |,

Change Element Farameters

Compact Element Numbers

Renumbering

Change Element Dependent Material Froperty

Tapered Section Group
 ————)

o =] rdea

Nodal Connectivity

[~ ortho

—

Intersect:  [¥ MNode [ Elem ...

B
B &
@
® =
A —
P =
Material & :1—{
No. Name b 5F
1 [1: ca00 J & mp= . . . n
Secton ——0ons & Thanh céng cu phén tir ;
Ho. Name & Y
1 [1: Pier J -l -
Orientation ————————— = uh
@ Beta Angle " Ref. Point s 1
” P
EReLiVecky ; Thanh ¢éng cu thudc tinh
ki
I
=
s
=

= Hé toa d6 dja phwong Hétoa doténg  Chon nhanh
oy | goe | AT TR Command e s,ge%w %—\p L
For Help, press F1 None! R

Hinh III-102: Cac chirc nang lién quan den mo hmh hoa hay dugc sur dung
6.5.1.2.2. Lam viéc voi nut

MIDAS/Civil cung cap cac cong cu gitip khéi tao, chinh sira va x6a cac nit trong mé hinh. Céc
1énh chinh dé lam viéc voi nat duoc liét ké dudi day. Cac 1énh nay cod thé dugce truy cap tr
thanh cong cu, menu Model = Nodes... hay tir Tree Menu Structure Analysis @ Geometry
= Nodes.

" Create Nodes Ctrl-Alt-1  Tao cac nit mdi va cac nut thém tai cac
khoang céach cho trudc mdt cach dong thoi
bang cach nhap kép cac nit mai

E Delete Nodes Ctrl-Alt-2  Xba nat
G:r"‘| Translate Nodes Ctrl-Alt-3  Sao chép (copy) hoidc dich chuyén cac nut

cho trudc voi cac khoang cach déu nhau
hodc khong déu nhau

El Rotate Nodes Cirl-Alt-4  Copy hoac dich chuyén cac nut cho trudc
bang cach xoay quanh mot truc cho trude
E' Project Nodes Ctrl-Alt-5  Copy hoac dich chuyén cac nut cho trudc

bang viéc chiéu theo mot duong hodc mot
mat nao dé (mat phang, mat bac ba, mat
cau, mat elip, v.v.)

Mirror Nodes Ctrl-Alt-6  Copy hoidc dich chuyén cac nut cho trudc
theo cach lay doi xirng véi mot mat nao do

&
L]

Divide Nodes Ctrl-Alt-7 Taqo cac nut moi béng cach chia mot doan
thang gitra hai nat voi cac khoang cach
bang nhau hodc khong bang nhau

kd

3% Merge Nodes Ctrl-Alt-8  Tron cac nat gz‘?m nhau thanh mot nut
& Scale Nodes Giam hoac tdng khoang cach gifra hai nit
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cho trudc bang cach chi dinh mot ti s6

e Compact Node Numbers —Ctrl-Alt-9  Diéu chinh cac s6 hiéu nut bi mat do bi
x0a, va sap x€p cac nut theo mot trat tu
lién tiep

ﬂ Renumber Node ID Panh s lai cac sd hiéu nit di c6 theo timg
phan hay tat ca

o Start Number Gan s6 hiéu dau tién cho cac nut mai duoc
tao

Chi tiét mot s6 chirc ning lam viéc véi nit
Tao nut - Create Nodes

Pé tao nht chon menu Model = Nodes @ Create Nodes hoac Tree menu Structure Analysis
= Geometry = Nodes = Create. Ctra s6 nhép dir licu cho nut méi s€ xuat hién nhu trén Hinh
I1I-104.

Start Node Number: S6 thu tu cua nat duoc tao,
|Create Nodes =l J mic dinh s& ting thém 1. Dé thay d6i mic dinh
Start Node Number 163 J nay, chon icon bén phai dong Start Node Number .

Node Numbering (x

MNode Numbering Option
| 254.078, 411.06, 0 m " Smallest Unused Mumber

{* Largest Used Mumber + 1

Coordinates {x,y,z)

Copy
" User-Defined Mumber

Mumber of Times a -
Mewly Created Number : 168

Distances (dwx,dy,dz) :

0,0.0 m oK | Cancel |

, Hinh III-103: Thiét Iap s6 hiéu nat
[v Merge Duplicate Modes J ) )
¥ Intersect Frame Elements J Smalleft Unused Number: Dung so thur tu bé nhat
chua dung
Largest Used Number +1: Dung so thu tu lon
Apply | - | nhat da dung cong thém 1

User- Defined Number : Tu dat s6 nut.
Hinh III-104: Nhép dir liéu d€ tao nat

Copy: Pong thoi tao nhiéu nut cach nhau nhitng khoang dinh trudc.
+ Number of Times: s6 1an copy nut
+ Distances (dx, dy, dz) : Khoang céach gitra cac nut tao thanh theo phuong x,y,z.

Merge Duplicate Nodes: Ty dong dong nhét cac niit canh nhau trong mét khoang dii bé nao do
thanh mot nat.

Intersect Frame Elements: Ty dong phén chia cic dudong thang néu nit dat trén no.

Chon nut - Select Nodes

Trudce khi diéu chinh mot hai nhidu nat nao do, ta phai tién hanh chon nat. Cé 2 cach 1am sau:
Cach 1 : St dung céc cong cu lua chon, chon truc tiép cac phan tir trén khong gian mé hinh.

Ek%@@@|?f|%%zﬁ@l‘§ Ito3 - |3, 1to20 48to0 B5t0t

Hinh III-105: Chon nat
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Cach 2 : Chon nat théng qua sb thtr ty ciia nat. Nhap truc tiép hodc chon s thir tu cac nut vao
6 ComboBox cua thanh cong cu Selection. Nhu & hinh trén, nt s6 1 va cac nat tr 1 dén 3
duoc lya chon.

Xo6a nut - Delete node
Nhan phim Delete d¢ x6a nhiing nat da chon.
Dich chuyén nut - Translate node

Cho phép dich chuyén hodc copy mot nat dd cé t6i mot vi tri mdi. Chon menu Model = Nodes
= Translate

Bang Translate Nodes hién ra ¢ bén trai man hinh nhu sau :

Céc tuy chon Start Node Number, Merge Duplicate I d J
Nodes, Intersect Frame Element c6 chiic ning va [Transiate Nodes = -
cach nhap thong tin giong ctua Create Nodes. Start Node Number 168 J
Copy Node Attributes: Tuy chon sao chép thudc tinh Maode
Tuy chon Mode cung cép 2 liwa chon 1a: e

+ Copy: Tao nut mdi khong x6a nat hién hanh. {* Equal Distance

4+ Move: Di chuyén nat hién hanh dén vi tri moi. dx,dy,dz: Ir o

Tuy chon Translation doi héi nhap vao khoang céach tur
vi tri ndt hién hanh dén vi tri ntt méi, c6 thé lya chon:
4+ Equal Distance: Tao cac nut voi khoang céach
giita cac nut bang nhau.

Mumber of Times : 1 =
i~ Unequal Distance
(+ [ {

cn , , i
4+ Unequal Distance: Khoang cach gilta cac nut

khac nhau.

[v Merge Duplicate Nodes J
[ Copy Mode Attributes J

| Intersect Frame Elements J

Apply | Close |

Hinh III-106: Translate nat
Dénh s6 lai ntit - Renumbering

Danh lai s6 thir tw ciia nut theo khoang cach dén diém gbc theo cac phuong x, y, z (Cartesian
Coordinate) hoac theo khoang cach tuyét doi tu nut dén goc toa do (Cylindarical Coordinate).

Quan ly hé théng nat bang bang nit - Nodes table

Céc thong sd vé hé thong nit duoc thé hién truc quan trén man hinh chinh, bén canh dé ciing
duoc thé hién qua mot bang ghi so6 thir tu, toa do ctia cac nut.

Chon menu Model = Nodes = Nodes Table xuat hién bang hé thong nut c¢6 dang:

o
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Node Xm) | vm) | zm) |
148]  320.000000 9.00000 0.000000
149]  100.000000  -7.800000  24.018764
150]  100.000000 7.800000  24.018764
151]  320.000000  -7.800000  24.018764
152]  320.000000 7.800000 24 018764
153]  100.000000  -7.800000  24.288764

Hinh III-107: Bang nat

Béng hién thi 4 thong s6: Tén nht toa do cua nat theo 3 phuong X, Y, Z. Trong do, toa dj cua
nut theo 3 phuong cho phép chinh stra truc ti€p.

6.5.1.2.3. Lam viéc véi phan tir
Cong cu lam viéc v6i mo hinh phan tw

Ciing nhu khi 1am viéc véi nat, cac cong cu dé lam viéc v6i phan tir ciing c6 thé truy cip theo
nhiéu cach khac nhau nhu menu Model = Elements, thanh cong cu va Tree menu Structure
Analysis @ Geometry = Elements.

Tap hop céc 1énh lién quan dén phan tir dugc 1iét mé ta nhu sau:

E Create Elements Crrl-1 Tao cac phan tir mai
E Create Line Elements on Curve Tao cac phﬁn tor dang thanh doc theo

duong cong nhu duodng tron, cung
tron, elip hodc parbol, v.v.

E Delete Elements Ctrl-2 X6a cac phan tir

J Translate Elements Ctrl-3 Tao moéi hodc dich chuyén cac phén tr
da c6 voi cac khoang cach déu hodc
khong déu nhau

E Rotate Elements Ctrl-4 Tao moi hoac dich chuyén cac phén t
da co bang cach quay quanh mdt truc
cho trudc

J Extrude Elements Ctrl-5 Tao thém mdt chiéu hinh hoc cua phén

tu (cac phan tu thrfmg, cac phan tir
tam va cac phan tir kh01) bang cach
mo rong cac nit, cac phan tir thang va
céc phan tir phang di c6 nhu sau:

* Tao mot phan tir thanh béng
cach dich chuyén tinh tién mdt
nut.

®= Tao mot phan tor phang tir sy
dich chuyén cta mot phan tir
thanh.

=  Tao mot phﬁn tr khoi tr su
dich chuyén ctia mdt phan tu
phang.

m Mirror Elements Ctrl-6 Tao moi hoac dich chuyén cac phén t
da c6 theo cach lay doi ximg voi mot
mat phang nhat dinh
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ﬁ Divide Elements Ctrl-7
@ Merge Elements

m Intersect Elements Ctrl-8
i Change Element Parameters Ctrl-9
ot Compact Element Numbers Ctrl-0

@ Renumber Element ID

H Start Number

Tao phan ti - Create Elements

[ “! Elements

|Create Elements

Hlstart Mumber
Mode Mumber

fe .. tir.
Eai

Element MNumber :

Element Type mo hinh két cau.

General beam,Tapered beam ﬂ

Chia céc phan tir di c6 thanh cac phan
tu con deu hodc khong déu nhau

Ghép cac phan tr c6 cung tinh chét
(vat liéu, mat cat, kiéu phan t, v.v.)
thanh mot phan tu

Chia mot cach ty dong cac phan tir
thang cho trude cat nhau boi cac diém
giao

Thay ddi cac thong sd ctia phan tir
Diéu chinh cac sd hi¢u phan ttr b mat

khi x6a, va sip xep cac sO hi¢u nay
theo thir tu ting dan

Danh s6 lai tung phan hay toan bd céac
phan ttr trong két cAu

Gan s6 hiéu dau tién cho cac phan tir
moi s€ dugc tao 1ap

Tao phﬁn tr modi, chon menu Model = Elements = Create
Node Number, Element Number: Xac lap s6 (tén) cua phan
Element Type: Kiéu phan tir, chon kiéu phan tr phu hop véi
Material: Chon vat liéu c}lo phﬁn tu duoc tao.

Section: Chon loai mat cat cho phan tir dugc tao.

Orientation: Xac dinh chiéu céac truc z, y cua ECS.
Puoc xac dinh theo cac cach sau:

N1 4+ Beta Angle: Go6c tao bdi chiu duong cua truc z trong
ECS v6i chiéu duong cua truc Z “di qua nuat thtr nhat va
Material song song voi truc Z trong GCS”. Vi du B=0° va f=60°.
Mo. Mame
| 1 |:cable K A\
Section N \§-\
Mo. Mame ) - //// N\
[ 1 |1 cabe =l -] ] \~ O
Qrientation \\(\
{* Beta Angle "~ Ref. Point \X
" Ref. Vector

E =] fdeg] Y IZF

Modal Connectivity

[~ Ortho

|

vz =]l B
Intersect: [+ Node [ Elem J

I

Apply | Close |

Hinh III-109: Tao phan tir

Hinh III-108: Minh hoa toa do dia perdng ciia méat cat

4+ Ref. Point: Nhap vao toa do cua diém tham chiéu,
MIDAS/Civil sé tg dong tinh goc B.

4+ Ref. Vector: Nhap vao 1 vector, MIDAS/Civil s¢ tu dong
tinh goc B theo vector nay.

Nodal Connectivity: Tao phan tir bang cach ndi cac nut, co 2 cach.

+ Dung chudt chon 2 nut dé tao phan ti.

o
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4+ Dung chudt chon 1 nit, nat con lai xac dinh theo 3 cach.

Intersect: Tu dong tao phén tir va nat tai cac diém giao cit.

Tao phan t& bang phuong phap Extrude - Extrude Elements

Tao phan tir bing cach dich chuyén. C6 3 kiéu:

+ Tao mot phan tir thang doc theo duong duge tao boi sy dich chuyén ctia mot nut.

4 Tao mot phﬁn t phéng doc theo duong dugc tao boi su dich chuyén cua mot phﬁn t

thang.

4 Tao mot phﬁn tir khdi doc theo duong dugc tao bdi sy dich chuyén cua mot phﬁn t

phang.

Phuong phép tao phan tir ¢6 thé 14 Translate (tinh tién), Rotate (quay) va Project (chiéu).
Tuong tng v&i cac phuong phép ndy 1a cac gia tri tham sb can thiét nhu khoang cach tinh tién

theo cac phuong hay goc quay hodc mat phang chiéu. ..

Vi du tao phan tir thang theo phuong phap tinh tién (Translate):

Fiutrude Elements j 2

[+lstart Number

Extrude Tvne

IN:u:IE - Line Element j

SOUrce ¥ Femove | How =
[ ReverselI-]

Element Attribute
Element Type: |Eeam j
Material :

| 1 |1:Ca|:|IE jJ

Section :

| 1 |1: Cable ﬂJ
Bets Angle: |0 ¥ | [Deg]

Generation Type
{* Translate ¢ Rotate  Project

Translation
f+ Equal Distance

" Unegual Distance

dx,dy,dz: | 3.0,6 m

Mumber of Times : 1 =

Hinh III-111: Extrude phan tir

C6 2 cach tinh tién:
Equal Distance: Theo cach nay phan tir s& duoc tao boi 2
nut:
4+ Nut 1 1a cac nat duge chon trén mé hinh, c6 thé chon
nhiéu nut.
+ Nut 2 dugc xac dinh qua dx, dy, dz 1a khodng cach
cua nut 2 so voi nut 1 theo 3 phuong.
Unequal Distance: Phan ttr duoc tao boi 2 nt.
4 Nut 1 1a cac nat duge chon trén mo hinh.

4+ Nut 2 duge xéc dinh dya vao khoang céach gitra nut 2
va nut 1 theo cac phuong X, Y, Z hoac mot vector
tuy y (Arbitrary).

4 Theo cach nay co6 thé tao nhiéu phan tir c6 d6 dai
khac nhau theo mdt truc nao do.

Translation
" Equal Distance

{* Unequal Distance

Axiz: ™ x (O y Oz (" Arbitrary

Distances : 2@5,3@4 m

(Example: 5,3, 4.5, 3@5.0)
Hinh III-110: Nhap khoang cach cho phan tur

Trong vi du trén s& tao 5 phan tir dam, bat dau tir diém
chon trén mo hinh. Co6 2 phan tir dai Sm, 3 phan tir dai 4m.

Quan 1y hé thong phan tit bing bang phan tit - Elements table
Tat ca cac phan tir trong du an duoc thé hién trong bang phan tir. Bang cho phép quan 1y, chinh

sua soO liéu ve phan tur.
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Chon menu Model = Elements = Elements Table xut hién bang phan tir c6 cu triic nhu sau:

Bang phan tir luu giir cac thong s vé:
Element
Type va Sub Type
Material
Property

Angle

Nodel, Node2, ...Node8

Kind

Hook/Gap
Tension

Lu

: SO higu phan tir.
: Dang phan tir.

: Vat liéu cua phﬁn tur.
: Mat cat.
: Goc dinh huéng mat cit.
: Cac nat xac dinh vi tri phan tir.
: Tuy chon kiéu nhép luyc cing cho phan tir Cable: Lu,
Pretension, Horizontal.
: P06 dan dai, d6 co ngén trudce khi chiu luc.
: Luc cang.
: Do dai khong bi cing kéo cua phan tir cable khi luc cang cap
duoc nhap trong pham vi cta Lu/L.

4 ﬁ Model \l"lew/y‘.i;l Elements l X

Sub . B-Angle Nod | Nod [ Nod|Nod| Nod [Nod|Nodg .. HookiGap| Tension Lu

Element Type T Material Property] ([deg]) Node1 a2 | e3 | ed| e5| e6 | e7| 8 Kind (m) (tonf) (m)
110|BEAM 3 3 -90.00 [ 0 0 0 00 0 Lu 0.0000 0.0000 0.0000
111|TENS-TRUS  Cab 1 1 0.00 76 7T 0 0 0 00 0 Lu 0.0000 0.0000 114.6661
» 12| TENS-TRUS  Cab 1 1 0.00 7|79 0 0 0 00 0Lu 0.0000 0.0000  111.4093
113|TENS-TRUS  Cab 1 1 0.00 80 81 0 0 0 00 0 Lu 0.0000 0.0000 101.9649
114|TENS-TRUS  Cab 1 1 0.00 82 83 0 0 0 00 0 Lu 0.0000 0.0000 92.6803
115|TENS-TRUS  Cab 1 1 0.00 84 85 0 0 0 00 0 Lu 0.0000 0.0000 83.6089
116|TENS-TRUS  Cab 1 1 0.00 86 87 0 0 0 0 0 0 Lu 0.0000 0.0000 74.4828

Hinh III-112: Bang thong ké cac phan tir trong két cau

Bang cach quan 1y phan tir qua bang, ta co thé kiém soat dugc cac thudc tinh ciia phan tir.

6.5.1.2.4. Két néi dir liéu

St dung AutoCAD vé so dd hinh hoc cua két céu. Luu ¥, thong thuong ban vé trong AutoCAD
la dang 2D theo h¢ toa d6 phang X-Y.

MIDAS/Civil hd trg nhdp mo hinh cd 2 dang 2D/3D tr dinh dang file dit liéu *.DXF cua
AutoCAD. Cac budc lam nhu sau.

Tao ban vé md hinh trong AutoCAD. Trong vi du nay 1a ban vé 2D theo hé toa d§ X-Y.

Yalandr-le)=;

L.

Home

Blocks & References

@« @~ [

Draw

F

Annotate

¢ BOREBIEA B~

S& - (- ]

Modify

AutoCAD 2009 Drawing2.dwg * IEEIEEERENN PN - o x

Q

“ *Cancel*

Command :

< >
) MEEARDLET e R e o Bl

Hinh III-113: Tao ban vé mo hinh trong AutoCAD
Luu file theo dinh dang *.DXF ctia AutoCAD (Hinh I11-114)

A

-
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Y Save Drawing As

Save in: |[E:|DESHDD v| W @ X Vews v Took
Preview
MName & Siz (48]
CBT
C)BTSY
[C)Cong ban
() HienlD
Eﬂlnhel Matrix Storage Manager
() Mew Folder (2) |
[CHTDHTKCD 7
[C3THIET_KE_DUONG
2vsTo
B Dethi_PTHHUD _Hien. zip 1Bk
Drawingl.dxf 4B K
B eofacp3in.zip 2,685k
g HandyCalendar. v2.0.zip 689K
g'I'DI'HTQCDK"GECSZ_NGUYEN Tlaes 10K
z : ||||. ] i -
[[] Update sheet and view thumbnais now

Hinh III-114: Hop thoai lva chon dudng dan dén file dir liéu DXF

Goi tinh nang nhap dir liéu tr DXF cua MIDAS/Civil thong qua menu File = Import =
AutoCAD DXF xuat hién hdp thoai nhu Hinh III-116.

DXF File Name: Pudng din cta file dxf

Selected Layers: Chon 16p ban v€ chira m6 hinh.

CXF File Name :

[ Drawing.dxf srowse... | | Import: Chi nhap nat hay ca nat va phan tir.

AlLayers ooy Numbering: Céc lya chon danh sé niit va phan tir.

DuongBao \

’ > Properties: Thudc tinh cta phan tu.
B Scale and Origin: Xé4c dinh ti 18 phong va diém chén mé
hinh theo hé toa 36 GCS.

mmport: (" MNode (% Node &Element Rotation Angle: Lua chon xoay mé hinh. St dung cho

- Numbering truong hop cac hé toa do bi sai 1éch nhau.

z:rI;ode N::be; :I I; Trgng vi du néy’ mo hinh du’(jc vé trong lé'p Thép Mét
| phang 2D X-Y.

=
=
— V61 MIDAS/Civil, m6 hinh ¢ dang 3D va ding trong mat
=
=

—Properties
Matl. I 1 |1: Thep ;I i .
sect. [T i1 EiN phang X-Z vay ta can phai xoay mé hinh quanh truc X mdt
4 (0]
me |t | =] . g6c¢ 90",
~Scale and Origin Sau khi thiét 1ap day du cac thong s6 ta dugc mo hinh trong
ScaleFactor : |1 MIDAS/Civil & goc nhin Iso nhu sau:
Origin Point : |0, 0,0
—Rotation Angle
Rx Ry Rz
3 [ O B
—Tolerance
[+ Merge Duplicate Nodes J
[ Intersect Frame Elements J

OK I Close | Apply |

Hinh III-115: M6 hinh dan thép du'gc tao tir file dir liéu
DXF

Hinh III-116: Nhap file dir liéu
DXF
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6.5.2. Khai bao mit cit

Tuong ty nhu vat li¢u, mat cit cho céac phﬁn tor dang thanh co thé dugc chon dua trén cac tiéu
chuan, do nguoi dung tu dinh nghia hay nhap tir cac du an khac.

Mit cit cho cac phan tir trong mé hinh két ciu duoc dinh nghia va quan 1y nhu sau:

4+ Goi menu Model = Properties = Section... hoic chon nit '* tir thanh cong cu
Properties hay Tree Menu Structure Analysis = Properties = Section, giao dién
Properties v6i trang Section xuat hién.

4+ bé nhap dir liéu cho mat cit méi, nguoi dung bam nut Add va sau d6, thuc hién cac thao
tac nhap dir liéu trén céc giao dién thich hop.

[%| section Data ®
Material Section |Thickn888| DB/User | Value | SRC | Combined | PSC | Tapered Composite |
D | Mame | Type Shape | Add... | e |E e |
1 Nose Tapered I s
2 Girder PsC 1CEL _ Modfy.. | _
Delete Section Type : |5heeH30x j
Slab Width 0 m
Copy 2
Bl Gider:tum 0 — crc |0 m
Import : S
Renumber Bc [t} m
tc 0 m
Hh 0 m
Girder
Hw |D tw |D m
B1 |0 B2 |O m
Bf1 [0 sf2 |0 m
tf1 [0 t2 |0 m
N1 O =l = B =]
Hr1 |O Hrz |o m
] r2 o m
Material
Quan ly mat cat Select Material from DB ... |
Nhéap thudc tinh Es/ec [0 ps/oc [0
cho m@t cat ¥ Consider Shear Deformation.
esaceNinda Offset: Center-Center
he project will be saved by the auto-sawve feature. Change Offset ...
Show Calculation Results. .. | oK | Cancel Apply
Y Command Message;ﬁ‘ Analyzsiz Meszage /

Hinh III-117: Cira s6 quan ly va nhap thong s6 mit cat

Pa s6 cic mit cat ngoai thuc t& déu c6 thé mo hinh trong MIDAS/Civil, viéc mé hinh thong
qua cac nhom sau:

6.5.2.1. Céc dang mt cit dwoc hé tro trong MIDAS | Civil
6.5.2.1.1. Mt cat dang DB |User
Day la loai mat cat tu dinh nghia hodac lya chon theo céc tiéu chuén.
Mot s6 tiéu chuan mat cat dién hinh ma MIDAS/Civil hd tro 1a:
4+ AISC 2K (SI) (American Institute of Steel Construction, 2000 Metric Unit).
4+ AISC (American Institute of Steel Construction).
4+ BS (British Standards).
4+ DIN (Deutsches Institut fiir Normung e.V. v.v.).

Vi¢c dinh nghia mat cat theo ti€u chuan ciing dugc thuc hién twong tu nhu doi véi vt licu tiéu
chuan. Hién tho1i, cdc mat cat ti€éu chuan chi phu hop vdi mét cat cia cac cau ki¢n thép hinh.

o
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Section Data A x|
LEfUser iVaIue | src | combined | pSC | Tapered | Composite
SectionD |1 | B o j
Mame | W16X36 € User (+ DB [rscakius) -]
Sect. Mame | W1Bn36 v]
I~ Built-Up Section
ek Data from single Sngle
D Marme IAISC.’&K’\-JS} w]
Seck, Marme I "l
H 15.9 in
El 6,99 in
b 0,295 in
£ 0.43 in
B2 o in
Lz 0 in
rl o in
r2 o in
[V Consider Shear Deformation.
Offset 1 Center-Center
Change Offset ... |
Show Calculation Results. .. ] oK I Cancel | Applhy I

Hinh III-119: Mit cit dang DB/User
6.5.2.1.2. Mat cdt dang Value

Section ID: s0 hi¢u ciia mat cat.
Name: Tén mat cat

Chon hinh dang dién hinh ctia mit cit.

Lua chQn gilra mat cit tu dinh nghia (User) hay
mat cat dinh hinh theo céc tiéu chuan (DB):

4 Néu mat cét chon theo dinh hinh thi phai
lya chon tiéu chuan tuong tng.

4+ Néu mat cét ty dinh nghia thi nhap céc
kich thudc mat cat theo hinh minh hoa.

Offset: Diém tham chiéu cua mit cit.

Left-Top Center-Top Right-Top

= u ol ™ Right—
Left- Center Centert Right- Center
Left-Bottom Right- Bottom

Center- Bottom

Hinh III-118: Piém offset

Show Calculation Result: Xem két qua tinh
cac déc trung hinh hoc.

Mit cat dang Value 1a mat cat dugce nhap theo cac gia tri ctia dic trung hinh hoc.

X|

DEfUser  Walue iSRC I Combined | PSC l Tapered I Composite I
SectionID |1 |I T j
Hame lGl ¥ Built-Up Section
H 400.00 |ram
B1 200.00 fram
ty 5.00 [mm
tf1 13.00 |mim
B2 0.00 {mm
tf2 0.00 |rmm
r1 0.00 {mm
r2 0.00 [mn
[Calc. Section Properties |
Area 8192 |mm®
Asy 4333.333333333 | mm?
Asz 3200 |mm?
Iz 3.5898e+H105 |mm*4
lyy 2.2965e+H108 |mm~4
lzz 1.7349e+007 |mimad
Cyp 100 {mim ]|

Offset @

Change Offset ... I

Center-Center

¥ Consider Shear Deformation,

Shiovs Calculation Results. ., I

O I Cancel I Apply

Thong thuong, khi hinh dang hinh hoc cta
mit cat qua phuc tap, vuot qua kha ning thé
hién cua chwong trinh, ngudi ding can nhap
chung theo cac gia tri cua dic trung hinh hoc.

Trong mdt s6 truong hop, khi kich thudc mat
cét that qua 16n hodc qua nho, anh huong dén
viéc thé hién no trén mod hinh, nguoi dung
cling c6 thé nhap cac kich thudc khac dé viéc
thé hién dugc hai hoa hon.

Trong nhiing trudng hop nay, cac kich thude
hinh hoc chi déng vai tro thé hién ma khong
c¢6 ¥ nghia trong viéc phan tich két cau cta
chuong trinh.

Hinh III-120: Mit cat dang Value
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6.5.2.1.3. Mt cat t6 hop SRC (Steel — Reinforced Concrete)
Mit cit dang t6 hop giita bé tong va cac cau kién thép hinh.

Dé dinh nghia lai mat cat nay ngudi diung chon kiéu mit cat, nhap kich thudc va chon vat lidu
cho thép va bé tong tur cac tiéu chuan.

| Concrete Data: Dir liéu bé tong.

DB/User | Value SHAC |C0mbined| PSC | Tapered | Composite |

Steel Data: Dt liéu mat cét thép

Section 1D Il Shape In Rect-Box-Open j
Name[F THEE— | -ConcratDa Materlzll: SoA liéu Vewyat }1’¢u,‘ nhép theo quy
HC  [EID mm trinh hodc nhap truc ti€p gia tri.
BC IBDD T , .
Steel Data—————— Es/Ec: Ti s gitta mo6 dun dan hoi cua thép va
Ser .. 45 X . o AL A
Steel Name [B 2502503 B mo dun dan hoi cua bétong.
7 Built-lUp section . X o Z. oA ) ,
H L Ds/Dc: Ti so gitra khoi Iuwgng riéng cua thép
B 250 mrm \ kh,(l [N 5 bA A
o — o va khoi lugng riéng cua bé tong.
1 B mrm A A P A p A A
c T mm Ps, Pc: hé s0 Poat-xong cho thép, bé tong.
ff2 0 mrm
—Material
Select Material from DB, |
Es/Ec IQ.]DH]338953554
Ds/Dc |3.]4
Ps [03 Pc [0.167
Cormbined Ratio of Conc, Il
Replace i+ Steel { Eoncrete
Offset : Center-Center ¥ Consider Shear Deformation,

Change Offset ., I
Show Calculation Results, ., | (0]8 I Cancel | Apply

Hinh III-121: Mt cat td hop
6.5.2.1.4. Mdt cat ghép Combined
Dang mit cat ghép tao tir cac thép hinh.

—— ] Chon cac dang ghép tiéu chuan da cho:
DB/User| Value | SRC  Combined |PSC | Tapered | Composite | m 21 Combined Shape
Section 1D |1 : =
l ||:| 2H Combined Shape _l T I-C Combined ShEIFIE
Name [F-S00200< 051 | (~ ooy P8 [TBF -
el I:' I-C Combined Shape2
: IH—4UU 200813 vl .
Fecl feme — |I| I-T Combined Shape
H* IQ[ED mm
B T mm H ZT(Web Opened I)
;W ~ :: * ZT(Web Opened I)2
IEI I-Shape with ZT or Web
e E Web Opened I with Stiffener
Sect, Mame !H-SUUH200X]DX|B 'I
2C with Web Platel
H |3lﬂU mm :
) i K 2C with Web Plate2
tw [ mm
i [T rom T C with Web Plate1
Offset : Center-Center I.rl C with Web Plate2
Change Offset W Consider Shear Deformation,
=|"r' 4-Angle
Show Calculation Results, ., I 0K I Cancel | Apply I
III I-shape with Plate

Hinh III-122: Mit cat ghép

Chon thong sb thép hinh tir tiéu chuan hodc nhéap theo nguoi dung tir dinh nghia.

@
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6.5.2.1.5. Mat cat dang PSC (Prestressed Concrete)

Mit cét dang PSC la dang mat cit cho cac cu kién dam bé tﬁng cot thép du ung luc.
MIDAS/Civil cung cép rat nhiéu chuan mat cat cho cac dang dam dién hinh nhu hinh hép cé
mot hodc nhiéu ngan, chir I, T,...

Céc mat cat nay co thé c¢6 hinh dang dbi xing hay bat d6i xtng.

e

Section Data ® *
DB/User PSC ]
SectonD |1 "ﬂ' PSC-1CELL, 2CELL j Hol] I}
1 J19-1--..._102
02
Name | SatTru [~ Mesh Size for StfF, Calc. mm HOZ o2
Joint OnfOff QOuter T
[FJoi [ M X4 gy [250 mm go1  [2050 mm )
W12 W2 35 || yos |20 mm BOI-d S 5 512
303 [ 13 HO2-1 mm BOi-2 | 1000
Section Type Hoz-2 |0 mm  BO2 [0 mm
& 1cel HO3 9500 mm  BO2-1 = THO3-1
- 2cel HO3-1 mm  BO3 | 2750 mm
Inner ——
BO1 Bo2 BO3
Hir (400 gm BIL [2587  mm
Shear Check Mz [300 o BILD o

Auto Viewer
i + 1337
71 mm W HI2-1 mm  BI1-2

) HIz2 |0 mm  BIZ-1 o
Z2: Centroid - ,—3 300 | ’—225? .
2 I ! mm B3I s
HI4 300 mm  BE32 1757 om
Web Thick
for Shear(total)  Auto | | HI%-1 mm B4 mm
tl: mm v Hi4-2 |0 mm

= HIS  [B00  mm
T

t3:

mm v

mm v [¥ Consider Shear Deformation.
for Torsion{min.)

mm p

Offset: Center-Center
Change Offset ... | Table Input... | Display Centroid |

Show Calculation Results. .. | oK | Cancel | |
Hinh III-123: Mt cat bé tong cot thép

Sau khi chon dang mat cit, tién hanh nhép céac thugc tinh cho mat cit.
Mesh Size for Stiff. Calc: Kich thudc ludi cho viée tinh toan do climg ctia mat cit.

Joint On/ Off: D’L_ra vao hinh minh h(_)?., dénh dau géc diém khéng ché can thiég phuc vu qué}
trinh mo ta mat cat. JO1, JO2... Cac diém khong ché bao ngoai, JI1, JI2... Cac diém khong ché
bao trong. Theo hinh minh hga nhap céac kich thudc vao muc Outer va Inner.

Shear Check: Kiém tra ing suét cat tai vi tri Z1, Z2 va Z3. Z1 va Z3 c6 thé nhap truc tiép hodc
tu dong tinh toan. Néu chon Auto, chuong trinh s€ kiém tra luc cat tai vi tri dinh va day cua
dam.

+ ZI: Khoang céch tir trong tAm t&i mép dudi cia ban canh dam.

4 Z3: Khoang céch tir trong tAm t&i mép trén cua ban day dam.
Web thick: Bé day ban bung.
Tk phién ban 6.7.1, nguoi ding co thé nhdp day di cdc thong tin vé cot thép thuong vao cdc
mdt cdt dam bé tong iing sudt truce (PSC). Hai logi cot thép thuong co thé dugc mo ta la cot

thep chu theo phirong doc va cot thép dai chiu cdt do lyc cdt va xodn. Viéc dua cot thép thuong
vao mdt cdt cho phép tinh todn chinh xdc d citng va xem xét cdc hiéu g rang budc ciia cot
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thép thwong chong lai qud trinh tir bién va co ngdt. Hon nita, cot thép chiu cdt do cdc thanh cot
thép thuong va cot thép wng suat truoc co thé duoc xem xét dong thoi.

Bll______ ., B,
. El-1 | . Ell-1
HOIJ TH11 HOIf ; P THI1
4 - £ £ i
t bont a1 ] Tl oot Rl
HO2 4523 Hiz-2 |HI2 HOZ han s Hizz HIZ
S EEEEER EEENINEEERN e — mmE m 3
Eold .......:. SEsssEmmEEmm HI%-1 BOL R ——— =nn! llliﬂﬁ-ﬂ_llll- Eldp—y
; Bl2-1
BOl-Z BI3 = BOL-Z 13 e
HO3 7 HO3 BI3
Bl3-1 | e |
IIIIIIII:IIII LI H',[4- ; EEEEENEEEEEEN | N | H4'2:
[1o3.1 \103 ] vig f103-1 e g
LHEE. HIS | THOE- HIS
BOZ-1, ¢ EO2-1) -
BI3-1
5 i de b BBz
EOL BO2 BOS ol v s B
PSC - 1CELL PSC - 2CELL
oo DIl BIZ EI3 RO .8.CR
Ell-2 e Oy Bl 4
BIL1
HI1

HI3|

IHEmEEeiEw

PSC — nCELL
BL4 ER4
* Jl
|HEL HL1| i HRI1
HL2| HEZ
i '5. senwhd e apnnm aE e e RN n
FO— s
|EL3.]1ssnnnnn n 1 ennnmnefER%]
UELAZ ) 1!1 ?fg R T T
HE3 ¥ T
HL3 | | HE3
HL3.1| JL4 R4 |HE31
EL2-2| BR2-2[
R4 HL3 2[ J |HR3.2
= i | i o ||
; EL2 BR2
EL3 ELIEE1 BE3

PSC - TEE
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. BOLI
s HHOLEL BOL1 BOR1
iHOI.]-Ll % BOLI-1 BORI.1+
HOLJl- chi)Rt-l
!IIIIIIIIIIII EEEEEEEEEDR
HOLL| fpnsnnnabamngrnnnnnsnnnn | i o i T
! ;
3 HOL3 1HOR2
HOLZ] 3 . BORZ |
HOL3 | Hz HOL3 k= [HOR3
BOL3 BOL3 BOR3
Section Type : Half Section Type : 2CELL
BORI BOL1 BORI
EORI-1k : %BOLL-1 BOR1-1k
HoI1- HOR11 w,,.,[ A T 1
H{l EEE “ ._.4’.1;11.1-.] mEa
EEEEEN I EE LN N
HOLL| wawm
HOLL M nannlishil e |HORL HORI
EEEEN

HOLZ e HOR2 HOLZ] THORZ
HOL3 EOR2 | HOR3 HOL3! HOR3

BOL3 BORS

BOL3

BORS

Section Type : 1ICELL(Type = Circle)

Section Type : 1ICELL(Type = Polygon)
PSC - MID

11

HE1

HLilllllllllllllllmllllllll mm

BLZ BR2

11

HLI]

GIIFTRRRRRTR RN (0

HLS|

[HR1

BLZ

BR2

Cell Type : None

Cell Type : Circle
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PSC - HALF
HOI] HO;'? a1
Hoz:%{g%—- o2/ L HOZ T
B_lsrl EEEENIN S EEFE S FESEEEEENRERRRREER
R HIl HI3
HOS3 BRka. HO3|
b1 302-12‘IO3 fas
BOl | BO2 BO3 ECI BOZ EO3
Cell Type : None Cell Type : Circle
PSC - nCELL
BOS BOS Skb Width
| |
THE I THE I 10

Illllllm&llllllll_{ll’)l

HO4 v BIL) A\ BIS

SN EEEEEEEEEEEEEE NN e e g b bk

=T
|

Bl BO2Z EO3 BO4 |

re= E 3 =
}gg B siasns

EEIEEEE
A il

HO4

Cell Type : Polygon(Cell Num=1)

Cell Type : Polygon(Cell Num>1)

Hinh III-124: Cac dang mét cit bé tong c6t thép
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6.5.2.1.6. Mdt cat thay déi Tapered

Tapered la dang mat cat thay doi. Khi dinh nghia, nguoi dung can khai bao hai mit cat dau va
cudi. Cac mat cat nay c6 thé 1a mat cit theo tiéu chuan hay mit cit do ngudi dung tu dinh nghia
theo cac dang dinh trudc.

o a"‘ill:'
[ Stage | Load | Moving | Settlement | Result | Influence Lines/Surfaces | Que
DBfUser Tapered ]
Impork PSC Section 3]
Section ID 5
| |w PSC-1CELL j [v Indude Options(Jeint, Type, Shape)
rE—z W P @ o~ l—_| [v Indude Options{Shear Chedk, Minimum Web Thickness)
ﬁ Select PSC Section
Dimension
.
Import.... | - 2:TrenTru
71-Auto [ 3:Hoplong
Z3-Auto V¥
S1-Auto 3
S2-Auto ’d
S3-Auto W
T-Auto 3
HO1 25000 |mm
HO2 250.00 'mm
HO2-2 0.00 'mm
HO3 4500.00 |mm
BO1 2050.00 /mm
BO1-2 1000.00 /mm
BO2 450.00 'mm
BO3 2750.00 jmm HO1 HI1
HO2-2 HIZ
y Axis Variation |Linear ﬂ
z Axis Variation |Linear j ﬁl
W Consider Shear Deformation. “Eoia HI3
HO3
[~ Mesh Size for Stiff, Calc. mm
Offset: Center-Top TH03 . HI4
Change Offset ... | Display Ceniroid | HI3
Show Calculation Results. .. | oK | Cancel | | Bl BO2 BO3

Hinh III-125: Khai bao mit cit thay doi

Chon dang mat cé‘t: I, T, O, mit cat hop... Cac dang mit cit trong Tapered bao gom day du cac
dang mat cat da dé cap trong User/DB, PSC.

Nhép kich thudc mit cit tai 2 dau 7, j ciia phan tir theo cac cach sau:

+ Nhap truc tiép.

4 Tra tiéu chuan néu 13 thép hinh.

+ Nhép tr mQt mat cit da duge dinh nghia (néu la dang PSC).
Dang thay d6i mit cat theo truc y va truc z:

+ Linear: dang dudng thang.

4+ Parabolic: dang duong cong bac hai.

+ Cubic: dang dudng cong bac ba.
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6.5.2.1.7. Mdt cat dang Composite

Composite 1a dang mat cat lién hop. MIDAS/Civil hd tro cac kiéu mat cit lién hop sau:

+ Steel Box

+ Steel I

+ Composite |
+ Composite T
+ User

Section Data

% indow

DB/User  Composite l BC/Mass  Stage | Load | Moving | Setlement | Result | Influence Lines
B8 R b
Section ID 2 Mame | Exterior Precast Beams
Pl &8 ¢ a7
Section Type : |C0mposibe—1 j
Slab width 612 in Girder
Grder:hum |6 = crc [108 i Import... S
H1 72.000 |in
Slab
Bc a0 in HL1 3.500|in
te 7.5 in HLZ 4.000 in
Hh 0.5 in HL2-1 2.000|in
HL3 54.000 |in
Girder HL4 4500 in -
Symmetry [rd ” e ~nn }\
J1 I’d
JL1 Id —
JL2 r
JL3 r EL2 ER2
JL4 r BL2-2 BR2-2
rre—r— . : 1 BL2-1, 1 EE2-1
Material HL1 [ 1 HI I HEL
i *HLzT L2 HEZT |
Display Centroid Select Material from DB ... | HLZ 4 HLZ B2l [mR2
Egd/Esb 1.2749 Dgd/Dsb 0
BL]| EF1
Iv' Consider Shear Deformation. HL3 HES
HL4.2 HE4-
HL4 HE4
Offset:  Center-Center TTHL‘H o E T HE4-1.
Change Offset ... HLY, ﬁ | JHES
BLA-1 BF4-1
ELé2 BReZ
Show Calculation Results. .. | oK. I Cancel | | BL4  BR4

Help

Viéc nhdp cac thong so cling tuong ty nhu doi voi cac mat cat trén. Hinh trén 14 vi du cac

Hinh III-126: Khai bao mat cét lién hop

thong s nhap cho trudng hop thudng gap 1a dam thép lién hop ban bé tong cdt thép.

= Slab width: Bé rong ban mat

= Girder:

¢ Num: Sb lugng

dam doc.

¢ CTC: Khoang cach giita 2 dam doc.

= Slab: Kich thudc ban bé tong trén dam L.

® Material: Nhap hé $6 quy ddi vat liéu.

6.5.2.2.

Viéc gan mat cat cho cac phan tu cling dugc thyuc hién hoan toan nhu viéc gan vat liéu (xem

phan 6.5.3.5).

8

Gdn mat cit cho phin tir

Girder: Cac thong s6 cho dam I, nhap theo hinh minh hoa.
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6.5.2.3. Khai bdo mit cit thay déi cho nhém phan tir

Chtre nang nay cho phep dinh nghia sy thay d6i mit cit lién tuc trén mot nhom phan tir. Chire
nang nay khac véi dang mat cit Tapered trong phan 6.5.2.1.6 & chd, chirc niang Tapered chi
cho phép thay d6i mat cit trong pham vi mot phan tr. Do vay, st dung chirc nang Tapered
Section Group sé& cho phép mé hinh su thay d6i mat cat cho mot nhom phan tir nhanh hon viéc
sir dung mit cat Tapered cho timg phan tir.

Tapered Section Group S

Section—j

Section=i ‘ﬁ

.

Sechop\ /
Section=i ﬁ

Hinh III-127: Mt cit thay doi theo nhém phén tir

Sau khi khai bio mat cit thay d6i va gan cho cic phan tir. Goi chitc niang Tapered Section
Group bang cach chon menu Model = Properties = Tapered Section Group

Node Element [Boun...| Mass | Load | Model View |

Tapered Section Group ~

Dist.

i J
Sym. Plane

cooe: ]
iltosl I

Section Shape Variation
2-Huds
" Linear & Pobynomial [2.0 =]
Symenetric Plane
Frofn © @i -

Distance : |U m

y=Axis
& Linear (" Polynomial [-.0 —
Symmetric Plane “k
From : g o o [ ’75
Hinh III-128:Tao nhém phén tir c6 mat cat thay doi

Group—
¥

PAOOIFP LA =« t OB 5D

Section Group: Tén nhom phan tir mit cit thay doi.

Element List: SO hi¢u cac phan tir trong nhém mudn gan mit cat thay doi. C6 thé nhap truc
tiép hoac dung chudt dé lya chon trén mo hinh.

Section Shape Variation: Dang mat ct thay ddi theo truc z va truc y.
4 Linear: Thay doi theo dudng bac nhat

4 Polynomial: Thay ddi theo da thirc bac cao, chon sd mii trong 6 bén canh.
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+ Symmetric Plane: Mit phang dbi xtmg
* From: Chon i, j tuy vao vi tri truc ddi ximg ciia dudng cong & dau i hay dau j phan tu.

Vi vi du nay, do truc doi xung cia dudng cong parabol nam & dau i cua phan tir so 1
nén ta chon i & muc From.

® Distance: Khoang cach tir dau i cia phan tir dén vi tri tdm cia duong cong

Mit dé6i xing ¢ dau j

Secton - i Section - §
= X
I Mstance
5] -
P Tapered Section Group =
Mat doi xttng ¢ dau i
Symmetsic Plane  Section - | Section - j

= %

Svmmetie Plane

Ihstance

- -

Hinh III-129: Xac dinh mat phang doi x{rng

Chon Add déqthém nhém vao danh sach. Chon Modify dé thay doi cac thong s ctia nhom,
hoac Delete dé x6a nhom.

Operations

add | Modfy | Delete |

Convert to Tapered Section... |

Hinh III-130: Cac tinh ndng quan ly nhém maét cat thay doi

Convert Tapered Section...: Chirc ning nay tu dong tinh toan dit liéu tao moi mit cit thay
do6i va gan cho tirng phan tir trong nhém. Céc mat cat dugc tao twong ing vi sO phan tir dugc
gan trong nhom.

Vi dy, nhém c6 10 phan tir, chiic ning nay s& tao thém 10 mit cit thay ddi tuong tng véi 10
phan tir, ddm bao sy thay doi lién tuc cua cac mat cat trong nhom.

o
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6.5.2.4. Di liéu chiéu day

Dit liéu mat cit duge khai bao & trén chi ap dung dugc cho cac phﬁn tor dang thanh. Khi phan
tich cac phan tir tAm, chuong trinh can cac dit liéu vé chiéu day. Dir lidu vé chiéu day cta cac
phan tir tim trong MIDAS/Civil dugce xem xét theo hai cach sau:
+ Dua vao cung mét chiéu day dé tinh toan d6 cung cho ca hai chiéu trong va ngoai mat
phéang.

+ Pua vao cac chiéu day khac nhau dé tinh todn do cing cho ca hai chiéu trong va ngoai
mat phang.
Pbi voi cac phan tir img sudt phang, chi c6 tng xir trong mit phang dugc dua vao tinh toan nén
chi can s0 li¢u chiéu day trong mat phang.
6.5.2.5. Nhip mit cit tiv dw dn khdc

Mt cét dung trong du 4n c6 thé duogc nhép tr mot du an khéc. Thay vi chon Add chon Import.
Chon nguon va chon cadc mat cat muon thém vao dy an.

E |

Material Section | Thickness |

1D | Mame | Type Shape Add...
1 Mose Tapered I )
2 Girder PSC 1CEL i
3 sd Value I
Delete
4 ddd Value I
5 LienHopl Compa... Copy

Import Section from other Project L]
Section List Selected List Renumber
1: Pier -
== 2: Span
3 Support

4 Span-Support

5: Support-Span

o= 6: Support-Span

7. Support-Span

3: Support-Span

9 Support-Span

Al 10: Support-Span
11: Suppeort-5pan
12: Support-Span

13: Support-Span Close

MNone 14: Support-Span

15: Support-Span b

" MNew ID. _|:|
oK I Cancel |

Hinh III-131: Nhap mit cat tir du an khac
6.5.2.6. Xdy dung va tinh todn mdt cit tw dinh nghia bang SPC
Chtrc nang nay chi xuat hién tir phién ban MIDAS/Civil 6.7.1.

Trong truong hop mat cit can mo hinh khong duge MIDAS/Civil hd trg, MIDAS/Civil cung
cap mot chuong trinh c6 kha nang tinh toan dac trung hinh hoc cua mat cat bat ky. Dya vao
cong cu nay, nguoi dung c6 thé tu xay dung cac mat cat.

Numbering Type
(¥ Keep ID, (if ID. already exists, It will be replaced) % }%
==

AL T

Céc hinh dang mat cit c6 thé duoc v&, hodc nhép tu file DXF cua AutoCAD. Goi chuong trinh
SPC tir menu Tool = Sectional Property Calculator.
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MIDAS[SPC V1.3.0 - [SPC1.spc]
T File  Edit RUEEEN Property  View Tools Help

= |5

ODiE %

|E:(|30rt Section j

Export
File Mame
-]

" SPC Project Fie

" CIVIL MCT File

" Gen MGT File
| MIDAS Section File |

" AutoCAD DXF File

" Text File

@ TEE RS I Sla A -

SRGIRGIEGIRS.

MIDAS/SPC U 1.3.8 - Sectional Property Calculator
SPC project is retrieved from [D:\Documents\BoHon\BaiGiang\H
- Section [1], Curwve [64], Point [65]

Apply Close
Hodd Section

5
Wz —— &

NReady

<
s ‘.Prooml'ulmagef
Gd | A |ER ||/ rxO0MonNNES | O |4 O 4k

UCS:

+

GCS:

Hinh III-132: SPC hd trd md hinh mat cat bat ky

Sau khi md hinh va tinh toan, SPC cho phép xuét dit liéu mat cét theo nhiéu dang, tur do tién
hanh nhap mat cat vao trong du 4n ¢ chuong trinh chinh.

Mt cat nhép tir SPC dugc nhép trong thé Value, dang mat cit 1a General Section.

Section Data

SeconID |7

Mame | Hop

lieu mat
cat tir SPC

Import from SPC...

i {=

®)
DB/User Value lSRC ] Combined ] PSC lTapered] Composite l
| ? General Section ;]
[v Built4p Section

Area 0.00000e+000 | mm?

Asy 0.00000e+000 mm?

Asz 0.00000e+000 \mm?*

[xx 0.00000e+000 | mm*4

Iy 0.00000e+000 mm"4

lzz 0.00000e+000 | mm*4

Cyp 0.0000 |mm

Cym 0.0000 |mm

Czp 0.0000 |mm

Czm 0.0000 mm

Qyh 0.0000 | mm?*

Qzh 0.0000 /mm?

Peri:O 0.00000e+000 |mm

Peri:l 0.00000e+000 |mm

Cent:y 0.0000 |mm

Cent:z 0.0000 |mm

y1 0.0000 |mm v

v Consider Shear Deformation,

Hinh III-133: Nhap mit cat bat ky tir SPC
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6.5.2.7. Hé s6 ty 1¢ dé cieng mdt cdt

Trong mot s6 truong hop tai trong va trang thai thi cong, mot so mit cit c¢6 thé xuat hién cac
vét nit va do d6 bi giam yéu vé d6 cing. Khi mo hinh hoa két cdu trong MIDAS/Civil, nguoi
dung co thé yéu cau chuong trinh xem xét dén cac yéu td nay bang cach dua hé sb ty 16 do climg
cho cac mit cét theo cac nhom diéu kién bién. Cac hé sb ty 1€ d6 cing s& duoc xem xét ca khi
tinh toan ndi luc/dd vong va tmg sut néu ngudi dung thiét 1ap cac yéu cau phan tich can thiét.

D¢ yéu ciu chuong trinh xem xét dén hé sb ty 1& do cung khi tinh toan tng suit, ngudi ding
chon: “Consider Section Stifffness Scale Factor for Stress Calculation™ khi thyc hién cac thiét
1ap phan tich (menu Analysis & Main Control Data).

Main Control Data

" Indude Inactive Elements

{* Exdude Inactive Elements

Convergence Tolerance

Mumber of Iterations/Load Case

Tension | Compression Truss Element (Elastic Link)

[v Auto Mormal Rotation Constraint for Plate Elements

=
li

T
0.001

[v Auto Rotational DOF Constraint for Truss/Flane Stress/Solid Elements

| Consider Section Stiffness Scale Factor for Stress Calculation
[v Consider Reinforcement for Section Stiffness Calculation{PSC Section Only)

C o 1

Cancel

(%)

Hinh III-134: Khai bao phan tich xem xét hé s ty 1é dd cirng mit cat

Pé gan cac hé sb ty 1& do cing mit cat cho cac nhom diéu kién bién ngudi dung goi menu
Model = Properties = Section Stiffness Scale Factor... va nhdp s6 li¢u thong qua giao dién.

—Boundary Group Mame

—Scale Factar

IStatiC [ _I frea Il—
—Section tay |I
Mo [ Mame | B |I
s Y
1.8
175 PCP3 I
yy 1.3
lzz II.‘1
o Wieight |1
183 DECK-CZ || &dd / Replace |
Mo Mame | farea | fasy | fasz | flax | flyy | flzz | fWagt Group | =~
179 |DECK-& 1.00f 1,000 1,000 1.80f 1,30 1.40| 1.00 Default
[
Show Btiffness | Cloge |

Hinh III-135: Hé s6 ti Ié dd cirng mat cat
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6.5.2.8. Nhdp cét thép thuwong cho mdt cit dang PSC

Cac mit cat dim bé tong tmg suit trude (kiéu PSC) co thé dugc mo hinh day du cot thép
thuong. MIDAS/Civil ho trg mo hinh 2 loai cot thép thuong la cot thép chu theo phuong doc va
cot thép chiu cat do luc cat va xoan.

Viéc dua cot thép thuong vao mit cit cho phép tinh toan do clmg va xem xét ccac hiéu Ung rang
budc cua cot thép thuong chong lai qua trinh tr bién va co ngét. Hon nita, c6t thép chiu cit do
cac thanh cdt thép thuong va cbt thép tmg sudt trude cé thé duoc xem xét.

Pé yéu ciu chuong trinh xem xét dén c6t thép thuong trong mat cit, ngudi dung chon:
“Consider Reinforcement for Section Stiffness Calculation” khi thyc hién cac thiét lap phan tich
(menu Analysis = Main Control Data).

Main Control Data 3]

[v Auto Rotational DOF Constraint for TrussPlane Stress/Solid Elements
[ Auto Normal Rotation Constraint for Plate Elements

Tension | Compression Truss Element (Elastic Link)

]
li

(" Indude Inactive Elements

{* Exdude Inactive Elements

Mumber of Iterations/Load Case 20 4:
Convergence Tolerance 0,001

[w Consider Section Stiffness Scale Factor for Stress Caloulation
[v Consider Reinforcement for Section Stiffness Calculation{PSC Section Only)

oK | Cancel |

Hinh III-136: Khai bao phan tich xem xét tac dung cua cot thép thudng

Khai bao cot thép chui theo phwong doc

e =] Dia.: Chon duong kinh cot thép.
Section List Section Shape

Number: S6 thanh thép
RefY: Diém tham chiéu theo truc Y.

Y: Khoang cach tir Ref.Y dén trong tim
cta cot thép gia co theo phuong ngang.

Copy Reinforcament t0.. Ref.Z: Biém tham chiéu theo truc Z..
Longttudinal reinfarcement | Reinforced Shear | 4 Khi Ref.Z cb glé tri T()p Chiéu i i
. . b

l;l' Both Tl]d part? {i & J} have the same reinforcement, hu‘(’)‘ng Xuﬁng du'(r)'l

O |Number| Fety | 0 | Fetz |, | SReins] + ‘I‘(h’} Ref.Z c? glaﬂtn Bottom, chicu
1|ozz 43 [Centod 0.0/ Top (T +” hudng 1én trén.
2|1D22 23| Centaid 0.00| Top 295 020 ,
: Z: Khoang cach dung tur Ref.Z dén thép

gia co.
Spacing: Khoang cach theo phuong ngang
gitta cac thanh thép gia co.

=

&dd/Replace | Delete | Cloge

Hinh III-137: Khai bao cot thép doc

o
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Khai bao c6t thép chiu cat

Remiorcement o PoC section Both end parts (i & j) have the same
Section List Section Shape 4 . 1 A A 11 A
T reinforcement: gia c¢0 2 dau 1, j giong nhau.

1 Span Q Q

] MID-1
9 MID-2
1
1
1

Diagonal Reinforcement: Ct thép chéo

=

BT
1 PT
2 Span_End

HHHOO
HHHOO

Pitch: Khoang cach.

Angle: Goc nghiéng, dau nhu hinh bén.

Copy Reinfarcement ta, .,

Longitudinal reinforcement  Reinforced Shear | AW: T6ng dlén tiCh Cét thép

¥ Both end parts (i & j) have the same reinforcemeant,

L Steel Bar for Web: Cot thép ban bung.
[ Diagonal Reinforcernent
Pitch  |0.15 Angle |90 A 0.002184  me2 . 5 r
- T = " Pitch: Khoang cach
[~ Gteel Bar far Weh
Pitch iﬁ—m £ngle I_E'E—[deg] Ap ]3— m? A l . G , h A
Pe o ki Shear Reduction Facter [T ng e. 0oC ng leng
¥ Tarsion Reinforcement 2 “A , e ,
Pitch [0.15 - ot [0, 0075807 e At [T OSIGET e Ap Tong dl@n thh cot thep
¥ Encloging Stirrup for Enclosed Section Area ’ X ,
Cover Thickness [0.05 | m v Jiclide Flanas/cantlever Pe: Ul’lg suat trueoc

Torsion Reinforcement: Cot thép chéng xodn.

Add/Feplace | Delete Close | Pltch KhOélIlg Cé.Ch

Awt: Tong dién tich ¢t thép ngang

% Alt: Tong dién tich cdt thép doc.

a+) aJ

— A
(|

Hinh III-138: Khai bao c6t thép chiu cat
6.5.3. M6 hinh héa vat li¢u

MIDAS/Civil cung cip trong cac co so dit liéu ctua minh nhiéu loai vat liéu theo nhiéu tiéu
chuan khac nhau. Dong thoi, nguoi dung ciing hoan toan c6 thé dinh nghia cac vat liéu méi cho
riéng minh. Tat ca cac vat liéu co trong du an duoc quan 1y trong ctra s6 Properties, trang
Material. O day, nguoi ding c6 thé thém méi, stra d6i, sao chép hay xoa cac vat liéu dang co.
Bén canh kha nang dinh nghia vat li¢u mdi, nguoi dung cé thé st dung cac vat li¢u da dugc
khai b4o ¢ cac du an khac thong qua 1énh Import.

6.5.3.1. Vit liéu tiéu chuin
6.5.3.1.1. Co so dir liéu vat lieu
Mot s6 vt lidu theo cac tiéu chuan dién hinh c6 trong co s& dir liéu cia MIDAS/Civil la:
4+ Thép (Steel)
® ASTM (American Society for Testing Materials)
= BS (British Standards)
® DIN (Deutsches Institut fiir Normung e.V.)
®= EN (European Code)
= JIS (Japanese Industrial Standards)
® GB (Guojia Biao Zhun, China)
= KS (Korea Standard), v.v.
+ Bé tong (Concrete)

e
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® ASTM (American Society for Testing Materials)
= BS (British Standards)
® EN (European Code)
= JIS (Japanese Industrial Standards)
® GB (Guojia Biao Zhun, China)
= KS (Korea Standard), v.v.
4+ Cot thép (Reinforcing steel)
® ASTM (American Society for Testing Materials)
® (CSA (Canadian Standards Association)
= BS (British Standards)
® EN (European Code)
= JIS (Japanese Industrial Standards)
® GB (Guojia Biao Zhun, China)
® GB-Civil (Guojia Biao Zhun, China)
= KS (Korea Standard), KS-Civil
6.5.3.1.2. Khai bdo theo vit liéu tiéu chudn

Pé khai bao vat liéu, nguoi dung c6 thé thuc hién nhu sau:

4+ Chon menu Model = Properties @ Material hodc kich vao nut tir thanh cong cu

Property...

+ Sau d6 nhap cac dit liéu can thiét tir cira s6 nhap liéu nhu trén Hinh I1I-139. Dé khai bo,
nguoi dung can nhap #én tuy y cua vat liéu vao 6 Name, chon kiéu thiét ké cho vat lieu & 6

Type of Design chon tiéu chudn trong 6 Standard va md vit liéu tixr 6 DB.

-
| Material Data

General
e - o
Elasticity Data
Steel
oncrete
Standard
i oncrete
Standard ~ |ASTM(RC) -
Type of Material
@ Isotropic C 0B [Grade cs000] -
Steel
Properties 3] Modulus of Elasticity : KNfmm?2
Material | Saction | Thicknass | o
er 1[T]
D ‘ Name ‘Type | Standard ‘ DB | Add...
el kNfmm?3
1 Grade C4... Concrete ASTM(RC)  Grade C4500
Modiy... - rym—.
Delete Concrete
Modulus of Elasticity : K/mma
Copy
Foisson's Ratio
Import
Thermal Coefficient Y[T] " Celsius @ Fahr.
Renumber Weight Density K/mms
| Use Mass Density KNfmm3/q
Flasticity Data
Flastic Material Name NONE -
Thermal Transfer
Specific Heat 0 Ta/kNT]
Heat Conduction 0 Ymm-hr-[T]
Close [ Cancel Apply

Hinh III-139: Khai bao vat liéu theo tiéu chuin
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6.5.3.2. Vat liéu do ngwoi dung tw dinh nghia

Qua trinh nhap dir li¢u cho vat liéu do nguoi dl‘mg tu dinh nghia cling dugc thyc hién nhu d6i
v6i vat liéu tiéu chuan. Tuy nhién, thay cho vi€c chon tiéu chuan vat liéu, nguoi ding chon
“None” vé6i y nghia khéng theo tiéu chudn va nhap cac dic trung co 1y ciia vat liéu mong mudn
vao cac truong tuong ung (Hinh I11-140).

r =
Material Data X
General
Material ID 2 Name BTG5000
Elasticity Data

Steel

Type of Design Concrete hd
Standard

? w o

(-
Standard  |None - I
Type of Material
(® Tsotropic (" Orthotropic D8 ‘ J

Steel

Modulus of Elasticity : kN/mm?
Poisson's Ratio E

Thermal Coefficient ]
\Weight Density e kN/mm3
I kN/mmZ/q
Concrete

Modulus of Elasticity : 29‘ kN/mmz
Faisson's Ratio 02

Thermal Coefficient 8.0000e-006 /1
Weight Density g 2.356e-008  y/mms
[ Use Mass Density: kM/mm3/q

Plasticity Data

Plastic Material Name NONE hd
Thermal Transfer
Specific Heat ; 0 Jra/kn-[T]

Heat Conduction o ymmhem
(TS R
Hinh III-140: Khai bao vat liéu do ngu'Gi dung tu dinh nghia
6.5.3.3. Nhap vdt liéu tir cac dw an khac

Vit liéu dung trong mdt du 4n co thé duogc nhép tr mot du &4n khéc thong qua tinh nang menu
Model = Import. Trén giao dién Properties (menu Model = Property...) bAm nut Import va
chon dy 4n ma vét li¢u ctia né s€é dugc nhap. Sau do6, ngudi dung chon vat li¢u cin nhép tur giao
dién Import Material from other Project nhu Hinh II1-141.

Import Material from other Project

Material | Section | Thickness |
Material List Selected List

1 [ Hame [ Type | standard | B Add... 1: CONC
1 Cable User Def, == 2: Grade C5000
2 Hanger User Def. Modify...
3 Deck User Def, T
5 Grade C5... Concrete elete
& Tendon User Def,
Copy
Renumber

All

Numbering Type

i® Keep ID. (if ID. already exists, It will be replaced)

" New ID. El
0K Cancel |

Hinh III-141: Nhap vat liéu tir du’ 4n khac
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6.5.3.4. Vit liéu c6 tinh nang thay doi theo thoi gian

Pé mb ta su thay d6i cuong d6 va bién dang theo thoi gian nhu co ngdt va tir bién cia bé tong
trong MIDAS/Civil, nguoi dung can thuc hién cac cong viée sau:

+ Dinh nghia cic ham dic trung mé ta sy bién thién cuong do va co ngot tir bién theo thoi
gian. Cac ham nay c6 thé dugc lay theo ti€u chuan hay do ngudi dung tu dinh nghia.

4+ Gan cac ham noi trén cho cac vt liéu can tinh dén su bién thién tinh nang theo thoi gian.
6.5.3.4.1. Khai bdo ddc trieng co ngdt/tir bién
Nguoi ding cé thé thuc hién viée khai béo ddc trung co ngét / tir bién nhu sau:
4+ Chon menu Model = Properties = Time Dependent Material(Creep/Shrinkage) hoac
kich vao nut (= tur thanh cong cu Property...

+ Sau d6 nhap cac dir liéu can thiét vao cira s6 nhap liéu nhu trén Hinh III-142. Trén hinh
nay, ctra sO bén trai 1 noi quan 1y cac ddc trung co ngét/tir bién. O day, nguoi ding c6
thé thém méi, stra d6i hay x6a cac dic trung da co. Pé dinh nghia mot dic trung méi,
ngudi ding chon tiéu chuan s& ap dung trong muc Code. Luu ¥ rang cac hdm co ngét / tir
bién do ngudi dung tu dinh nghia ciing dugc chon & muc nay. Phu thudc vao tiéu chuin
duogc chon, ngudi dung phai nhap céac gia tri can thiét tuong ung.

Time Dependent Material (Creep/Shrinkage)

lame Code Type Add

Creep&Shrinkage CEB-FIP
- Modify

Delete
Copy

Close

rHddll‘c‘lcadifv Time Dependent Material (Creep [ Shrinkage)

Name : |Creep&Shrinkage Code : |CEB-FIP ﬂ
[~ CEb

Compressive strength of concrete at the age of 28 days : 40000 kN/m2

Relative Humidity of ambient environment (40 - 99) : 80 EI %

Notational size of member : 1 m

h=2%Ac/u (Ac: Section Area, u : Perimeter in contact with atmosphere)
Type of cement
(" Rapid hardening high strength cement (RS)
® Normal or rapid hardening cement (N, R)

(" Slowly hardening cement (5L)

Age of concrete at the beginning of shrinkage : 3 day

Show Result... | OK | Cancel | Apply
Hinh III-142: Khai bao dac trung co ngot/tir bién

6.5.3.4.2. Khai bdo dic trung bién thién cwong do

Pdc trung bién thién cuwong do theo thoi gian cing dugc khai bdo theo qua trinh hoan toan
twong tu nhu khi khai bao dac trung co ngot/tir bién (Hinh 111-143).

J



GIAO TRINH TU PONG HOA THIET KE CAU PUONG

Time Dependent Material (Comp. Strength) X

Name | Type | Add

Comp.5trength Code

Modify

Delete

Copy

Close

i

Add/Modify Time Dependent Material (Comp. Strength)

Name Scale Factor Graph Options
‘ Comp.Strength [ x-axis log scale | v-axs log scale
Type
® Code " User s0000
45000
evelopment of Strength
40000
Iy
Code: |CEB-FP = 35000 —
e
1=tk +Af)xexp[sx[1—(2 Bl 5]) 20000
Concrete Compressive Strength at 28 Days
(fck+ delta ) : 25000
40000 kN/mz 20000
15000
Cement Type(s) 10000 /
N, R:0.25 hd I
‘ J 5000
Qo
0 2 4 & 8 12 16 20 24 28
Time (day)
Redraw Graph ‘ oK Cancel

Hinh III-143: Khai bao dac trung bién thién cuong do
6.5.3.4.3. Gan cac ddac trung bién doéi tinh nang cho vat liéu
Vit liéu trong mo hinh két ciu s& duoc chuong trinh xét dén céc tinh ning bién thién theo thoi
gian khi chung dugc gan cac dac trung ké trén. Nhu vay, dé mdt vat liéu duogce coi 1a c6 tinh
nang bién doi theo thoi gian thi ngoai cac ddc trung co ly thong thuong nhu cuong do, moé-dun
dan hoi, no6 can c6 thém cac khai bao vé dic trung bién doi theo thoi gian (Hinh I11-144).

Vit liéu
(c6 tinh nang bién thién theo thoi gian)

/\

bac trung co, ly thong Dic trung bién d6i theo thoi
thwong ~ f--m-m------- > gian (cuong do, co ngot/tu
bién)

Hinh III-144: Vat liéu c6 tinh nang bién thién theo thdi gian
Qua trinh gan déc trung bién d6i tinh nang vat liéu dugc thyc hién nhu sau:
4 Chon menu Model = Properties = Time Dependent Material Link... hoac kich vao

@&

nut tur thanh cong cu Property...

+ Nhap dir li¢u vao cura s6 nhu dugc trinh bay trén Hinh III-145

o
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Time Dependent Material Type

Creep/Shrinkage Creep&Shi v J
Comp. Strength Comp.Stre ¥ J

Select Material to Assign

Cac dac trung bién thién theo th&i gian véat liéu da
dwec dinh nghia

Materials

Selected < Gan vat liéu voi dac trung bién thién voi vat liéu
Motorale trong mé hinh két cu

1:Tendon 3:Grade C4000
2:CGM500
3:Grade C4000

E

Operation

Add [/ Modify | Delete |
No | Mat | creep... | comp... | e Ké’t ud cla viéc aan
2 CGM500 Creep... Comp... q B g |

Close
Hinh III-145: Gan cac dac trung bién thién theo thgi gian véi vat liéu

6.5.3.5. Gdn vit li¢u véi phin tir

Céc phan tir ¢6 thé duoc gan vat lidu ngay khi chiing dugc khoi tao, néu vat liéu di dugc khai
bao, hay dugc dugc gan sau do6. Vat liéu cua phﬁn tor cling cé thé duoc thay ddi nhu 12 mot
thudc tinh ctia phan tir trong qua trinh mo hinh héa. Viéc gan hay thay d6i vat liéu cho phan tir
¢6 thé duoc thuc hién theo cac phuong phap sau:
+ Thay déi gid tri trén bang: Nhu da chi ra ¢ phan trén, tat ca cac phan tir ciia mo hinh déu
dugc quan 1y trong cac bang. Ngudi dung c6 thé lua chon phan tir va thuc hién stra ddi
mot cach nhanh chong trén bang (Hinh I11-146).

&1 MIDAS/Civil V 6.7.1 - [D:\MIDAS\thu\4Cell Box *] - [Elements]

@ Fie Edt View Model Load Analyss Results Design Mode Query Tools Window Help - = ﬂ
DEHE 2 =11y &
I’;‘JlBase ﬂ Q | jﬁ: ‘ j L = EI
Nenu | Tables | Group Works } Model View Elements |
B Works - Elemen ._(Propert|B-Angle{ Node| Node | Node| Node | Node | Node| Node | Node . L
< & Analysis Control Dot — t Type Sub Type |Material =" ™"l ieey] 4 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | Kind
I gﬁu“;‘;‘jzf Load Analysis Data [ B 7|BEAM 1 1 460 10 11 0o 0 0 0 0 O0Lul
I 8|BEAM 1 1 460 11 12 0 0 0 0 0 O0Lul
- % Elements - 26 — 9|BEAM 1 1 -4.60 12 13 0 0 0 0 0 0 Lu/L
. % Beam. 25 > 10/BEAM 2 1 460 13 14 0 0 0 0 0 0Ll
roperties
-/ [T] Material - 2 1 1 -4.60 14 15 0 0 0 0 0 0 Lu/L
% 1:CONC 1 3 0.00 1 2 0 0 0 0 0 0 LuwL
2: Grade C5000
- T Secton:3 1 3 0.00 2 3 0 0 0 0 0 0 Lu/L 3
I i-E 1 1 Aan 1R iR n n n n n N ai -
T 2-coL
I 3-BEAM
- & Boundaries
-1 #% Supports 4
2 Type 1[111111] .
1 | ‘ 4 ’7 \ Command MessageA Analysis Message f ‘ 4 _}
WFor Hebp, press F1 Nonel  U:92.06037, 126.0827,0_|G: 92.06037, 126.0827,0 [iip [t~ ] o~ ][ W= =

Hinh III-146: Gan vat liéu cho phan tir trén bang

+ Kéo & tha (drag-drop): Dy 1a phuong phap rat truc quan va don gian, c6 thé thuc hién
cho nhiéu phan tir dong thoi (Hinh I11-147).
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&1 MIDAS/Civil V 6.7.1 - [D:\MIDAS\thu\4Cell Box] - [Model View]
i Fe Edt View Model Load Analysis Results Design Mode Query Tools Window Help _ =] x|
[n==| =11 @ im|ee sy aY | LRSI AND LE HKBPgdHOE

Fi[Bae =] ¢ et =] [feto S LEK 2B 0 BY BEhas||rrsre(s |=ala
Jonu | Tables | Group Works \ Model View |

B works -
-/ & Analysis Control Data i
[ Moving Load Analysis Data [V
-1 &R Structures
° Nodes: 30
-1 %® Elements 26
%» Beam: 26
-1 HE Properties
-1 [] Material : 1
1 conc
-/ I Section:3
I 1:Box
I 2:coL
X 3 BEAM
-/ #» Boundaries
-1 #% Suppors: 4
2 Type 1[111111]
£ Type2[011100]
e Elastic Link: 3
-1 % Node Local Axis: 8
% Type 1[Angle : about X-0
% Type2 [ Angle : about X=0
%k Type3[Angle : aboutX=0:
%« Type4 [Angle  about X=0
- b StaticLoads —
-/ () Static Load Case 1[WL:]
# Nodal Loads: 1
~| [ Static Load Case 2 [WS:]
£ Element Beam Loads : 22
-| [ Static Load Case 3 [WA:]
. Element Beam Loads : 2
- [l Static Load Case 4 [BR:]
¢ Nodal Loads: 1
- [l Static Load Case 5 [DW:]
. Element Beam Loads : 40
- [l Static Load Case 6 [CE :]
¢ Nodal Loads: 1
-/ [ Static Load Case 7 [DC_FORM
. Element Beam Loads : 40

!—; too
\g’

B hdre 2AIII

fd

=il mmm\n;dj‘nmirm‘ ROX-1Y

4 ‘ > r \ Command Message /i Analysis Message ‘ « »
For Help, press F1 None! U: 68.04462, 92.06037, 0 |G: 68.04462, 92.06037, 0 - - - ==

Hinh III-147: Gan vat liéu theo phucong phap kéo tha
6.5.4. M6 hinh héa lién két

MIDAS/Civil cung cip cac cong cu dé mo hinh héa cac diéu kién bién rat khac nhau, pht hop
v6i thyc té phan tich két ciu cau. Pé thyc hién mo hinh héa lién két va diéu kién bién, ngudi
dung goi menu Model = Boundaries... va chon kiéu lién két hay diéu kién bién tuong tmg
nhu chi dan sau ddy. Hau hét cac lién két va diéu kién bién déu ap dung cho nut. Do d6, khi
khai bao lién két hodc diéu kién bién, ngudi ding phai chon nat dé gan chung. Cac lién két
hoic diéu kién bién, sau khi duoc dinh nghia va gan cho mot s6 nut c6 thé gan mo rong cho cac
nut khac theo cac phuong phap chung nhu kéo thd, sira d6i trén bang, v.v.

Cac lién két va diéu kién bién trong MIDAS/Civil ¢ thé dugc nhém thanh cac dang gdi va lién
ket.

+ Goi la dang lién két dac biét noi két cau voi moi trudong vi du nhu nén dat.

+ Lién két duoc dung dé am chi cac ddi twong két ndi hai hay nhiéu nit trong két cau voi
nhau.

Viéc mo hinh héa géi va lién két duoc thuc hién thong qua menu Model = Boundaries. Chi
tiét chlrc nang cua cac biéu tugng trong menu nay:

Supports Gbi cting
Define General Spring Type Dinh nghia kiéu gdi dan hoi tong quat

W e

Effective Width Scale Factor Hé s6 ti 1 chiéu rong c6 hiéu

Surface Spring Support Gbi dan hdi cho mit
- Nonlinear Link Properties Céc thong sb lién két phi tuyén
e Beam End Release Giai phong lién két dau dam
i Plate End Release Giai phong lién két dau tAm
H Panel Zone Effect Hiéu (mg ving lién két
L1}
i

Point Spring Supports Gbi dan hoi diém
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e General Spring Supports Goi dan hoi tong quat

s Flastic Link Lién két dan hbi

| General Link Lién két phi tuyén

i~ Beam End Offset Doan cimg dau dam

wF Rigid Link Lién két cting

oy Node Local Axis Truc toa do dia phuong nut

6.5.4.1. Goi cirng
Exx Supports , dung dé mé hinh héa cac gdi citng thong thuong.

O day, nguoi dung co thé quy dinh cac bac tu do bi gbi han ché twong tng v4i mé hinh tinh
toan. Lién két gbi cting dwoc gan cho nit.

Vi du xéc dinh cac thong sb gbi cimg thé hién trén Hinh I11-148.

Boundary Group Name: Tén ciia nhom diéu kién bién, mic
[suppors ~l | | dinh1a Default

Boundary Group Mame

|Default j J
Options o, g, , hY 1 ‘A
& add C Repace [ Dekte + Iileglace. Thay thé cac khai bdo trudc bang khai bao hién
thot

+ Options: Cac dang lwya chon khi khai bao gbi:

4+ Add: b6 sung cac han ché bac tu do cho géi

Support Type {Local Direction)

4+ Delete: Xba cac khai bao dang c6

Z . . .2 A: £ 1A
T Ry Dyr ¥ Support Type (Local Direction): Kiéu goi (han ché béac tu do
theo hé toa do dia phuong):
iz Rxgii 4 D-ALL: Han ché tit ca cac bac tu do chuyén vi duong
Dz X 4 Dx: Han ché bac tu do chuyén vi duong theo truc x
- 4+ Dy: Han ché bac tu do chuyén vi duong theo truc y
D-ALL
> o F ;P 4+ Dz: Han ché bac ty do chuyén vi dudng theo truc z
4 R-ALL: Han ché tit ca cac bac tu do quay
[~ R-ALL i
4+ Rx: Han ché bac tu do quay quanh truc x
Rx W Ry [ Rz W

4+ Ry: Han ché bac ty do quay quanh truc y

Appl Cl X1 A
= | =0 ‘ 4+ Rz: Han ché bac tu do quay quanh truc z

Hinh III-148: MO hinh hoa
goi cirng
6.5.4.2. Goi dan hoi
Gbi dan héi trong Midas/Civil c6 3 loai:

+ %X General Spring Supports 1a dang gbi dan hoi tong quat, c6 do climg theo ting bac tu
do. Thong sé dan hdi cua gbi dugc dinh nghia trong General Spring Type.

+ % Point Spring Supports 14 gbi dan hoi diém (nut). O day, ngudi ding c6 thé dinh nghia
do cung theo céac bac ty do cua nut. Loai nay thuong dugc ap dung dé mo hinh hoa cac
gdi cao su hay diém ké cuia da giao trong qua trinh thi cong. Hinh II-65 trinh bay vi du
mo hinh hoa gbi dan hoi diém.
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Node | Element Boundary ]mass' Load |

=i
= -]

[Point Spring Supports

Boundary Group Mame
|Defau|t

Options

@ Add " Replace " Delete

Point Spring (Local Direction)

z 5D
T (333 5] - k4
EDx
[5ERz)
Ty 5

SDx 10000 kM/m
SDy 10000 KM/ m
spz |loooo kMN/m
SRx o kMN*m/[rad]
sry [0 kn'my[rad]
SRz o kM-m/[rad]

Apply | Close |

truc x

trucy

truc z

Hinh III-149: M6 hinh héa goi dan hoi

Point Spring (Local Direction): Do cimg dan hoi
(theo céac bac tu do trong hé toa do dia phuong):

4+ SDx: B¢ cung dan hoi theo phuong truc x
+ SDy: B¢ ctmg dan hoi theo phurong truc y
4 SDz: g cimg dan hoi theo phuong truc z
+ SRx: Do cung dan hoi chéng quay quanh

+ SRy: Do cung dan hoi chéng quay quanh

+ SRz: Do clng dan hoi chéng quay quanh

+ £ Surface Spring Support 13 dan hdi mit, ap dung cho truong hop két ciu c6 cac mit
tiép xuc voi dat nén nhu ham hay mong bang, mong be, v.v.

6.5.4.3. Rang bugc curng (Rigid Link)

Rigid Link 1 dang lién két d&¢ m6 hinh hda cac rang budc
cing gilra mQt nat chudn (master) va nhiéu nat phu khac
(slave).
Master Node Number: S6 hiéu nut chinh. C6 hai cach nhép:
tir ban phim hodc dung chudt lya chon trén m6 hinh (yéu cau
trudc do phai click chudt vao 6 can nhap).
DOF of Rigid Link: Gan bac tu do cho Rigid.
4+ DX, DY, DZ: bac tu do vé chuyén vi theo phuong truc
X, Y, Z cua hé toa do0 GCS.
+ Rx, Ry, Rz: Bac tu do vé chuyén vi quanh truc X, Y, Z
cua hé toa d6 GCS.
Typical Types: mot s6 dang thuong dung, don gian hoa cac
budc nhap dicu kién trén.

+ Rigid Body: khdng ché dich chuyén twong d6i ctia nut
chinh va nat phu gidng nhu ching dugc néi véi nhau
bang mot vat thé cung dang khoi.

+ Plane X-Y, Y-Z, X-Z: lién két thanh tAm ctng trong mat
phang X-Y, Y-Z, X-Z ctua GCS.

Master Mode

Master Mode Mumber:

—]

—

DOF of Rigid Link

Slave —
Hﬂdej Rigid Body

T Iy 02
+EX vEY vRE

-

|

Mazter

&l
N
- @ [vDx vDv vERE

[ DZ

v D v DY

[ RX | RY W RE

Typical Types

Rigid Body | Plane %-v |

Flane ¥-Z | Flane ¥-Z |

[~ Copy Rigid Link
s { {

—

Apply | Close |

Hinh III-150: Rang budc cirng

Copy Rigid Link: copy cac diéu kién lién két cimg d3 dugc dinh nghia.

4 Axis: Truc toa do

+ Distance: Khoang céch gitra cac Rigid link.

o



Vi

Options
f* Add " Delete

Elastic Link Data

Z { Ref.

| -

F&MNZ
M1

Link Type
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CHU Y Cac nut phu (Slave) dugc chon trén mé hinh.
Mudn st dung Copy Rigid Link, yéu cau phai ton tai cac nut tai vi tri can copy.

6.5.4.4. Rang bugc dan hoi (Elastic Link)

wu Flastic Link 1a lién két dan hdi ndi hai didm trong md hinh
vo1 nhau. Mot cach tong quat, nguoi dung xac dinh dg cimg
theo cac bac tu do trong Elastic Link. Dang lién két nay cling
dugc sir dung d€ m6 hinh hoa lién két cimg, lién két khop, lién
két chi chiu kéo hay chi chiu nén.
Link Type: Dang lién két

4+ General Type: Dang tong quat

+ Rigid Type: Dang lién két cting

Pioacs ® s 4 Tens.-only: Lién két dang thanh chi chiu kéo

™ Tens,-only {~ Comp.-only

+ Comp.-only: Lién két dang thanh chi chiu nén

sDx | 10000  nujm
soy |0 kM frn
sDz |0 kMjm
Shx |0 kMm/[rad]
SRy |0 kM =m/[rad]
SRz |0 kMem/[rad]

[~ Shear Spring Location
Distance Ratio From End I
SDhy: | SDz: |

SDx: Do cing dan hoi theo phuong truc x
SDy: D6 ctng dan hdi theo phuong truc y
SDz: D6 cting dan hdi theo phuong tryc z

SRx: Dy ctimg dan hdi chdng quay quanh truc x

SRy: Do cing dan hodi chdng quay quanh truc y
SRz: Do cing dan hoi chéng quay quanh truc z

Beta Angle :

2 Nodes : |

Hinh III-151: Rang budc dan
hoi

6.5.4.5. Gidi phéng lién két ¢ cdc nit ciia phan tiv (Beam End Release)

= Beam End Release 12 dang giai phong lién két theo cac bac tu do nhit dinh ¢ dau cac phan
tir dam. Piéu kién bién nay yéu cau phai khai bdo cho phan tir dam.

Vay luu ¥ phai chon phan tor dim trude, va nhan dinh rd s& mo hinh ¢ dau i hay ;.
Options: Cac dang luya chon khi khai béo:
+ Add/Replace: B6 sung, thay thé cac khai bao trude bang khai bao hién thoi.
4+ Delete: X0a céc khai b4o dang co.

General Types and Partial Fixity: Chon loai lién két hodc nhap gia tri d6 cung timg thanh
phan cho ting bac tu do & ca 2 dau phan tir theo h¢ toa do dia phuong.

+ Type: Kiéu nhap dir liéu, c6 2 kiéu:
4 Relative: Nhap theo hé s6 do cung.
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p \ PRSP A A , \ Opti
* Vidy, 0 va 1 md td dicu kién bién giai phong hoan | -7'°™
| v 3-A  n  n , \ \ i+ Add/Replace " Delete
toan va diéu kién bién ciing hoan toan.
= Nhap 0.3 cho My (mé men uén) ctia niit i md ta s& chi | eneral Types and Partal Fixity

30% cua My c6 tac dung. z
4+ Value: Nhap hé sb c¢6 dinh bac ty do & dau phan tir theo FzT y
gia tri 4o cing. Mz%ﬁ’"@f’f
2
4 Can cr vao dic diém cua timg phan tir ma check vao cac Nm\
lya chon Fx, Fy, Fz, Mx, My, Mz... va nhap dit lidu. b Fx Mo X

" Fx, Fy, Fz: giai phong thanh phan lyc doc truc theo

< , ~ ~ Type: {* Relative i Value
truc x, luc cat theo truc y, z ctiia h¢ toa do ECS.

. . i-Mode jMode
® Mx: giai phong thanh phan momen xoan quanh voi g [ | |
truc x cua hé toa do ECS ey | |
= My, Mz: giai phong thanh phan mémen udn quanh voi |, | ol
truc y, z cua hé toa do ECS we || o
D€ don gian cho nguoi sir dung, thay vi lya chon theo cdc thanh |, E ul
phan d¢ cing trén, chuong trinh ho trg 4 lga chon nhanh: we [0 -
Z |
+ Pinned - Pinned: giai phong thanh phan do cimg chéng
ubn theo ca hai truc y va z ¢ ca hai dau cia phan tir lya E;; ij F:h

chon.

Pinned-Finned

4 Pinned - Fixed: giai phong thanh phan d6 ctng chéng uén
theo ca hai truc y va z & dau i (ntit N1) cua phan to dugc
Iva chon.

Fixed-Finned | Fixed-Fixed

Apply | Cloze |

Hinh III-152: Rang budc dan
hoi
+ Fixed - Pinned: giai phong thanh phan d6 cimg chdng udn theo ca hai truc y va z & dau j
(nat N2) cua phan tr duoc luya chon.

+ Fixed - Fixed: xo4 moi lya chon di lap trudc d6, dua phan tir tré lai diéu kién lién két
cung ban dau.

6.5.4.6. H¢ toa do dia phwong cua nut (Nodal Coordinate System)
%* Node Local Axis dinh nghia toa d¢ dia phuong cua nut.
Toa d6 dia phuong cta nut c6 thé st dung két hop véi cac chire nang mé hinh hoéa sau:
+ Supports: Gbi cing
+ Point Spring Supports: Goi dan hdi diém nut
+ General Spring Supports: Gbi dan hoi tong quat
+ Surface Spring Supports: G6i dan hoi cho bé mit

+ Specified Displacement of Supports: chuyén vi cudng birc tai gdi.
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Define Local Axis Input Method: C6 3 phuong thitc dinh nghia
Input Method : Angle: Dinh nghia trén co s¢ 3 goc xoay quanh truc x, y', z".

f« Angle! " 3points  Vector

4+ about x: Géc quay quanh truc X cua GCS.

ret 2
2 4+ about y: Go6c quay quanh truc y' — truc da dugc quy
- quanh X.
F"
s SV 4+ about z: Goc quay quanh z" — truc da dugc quay quanh
pod Y truc X va tryc y'.
" e

about x : a0 = | [ded]
about v a = | [ded]
about 2" a = | [ded]

(" Angle © 3points  Vector

3 points: Dinh nghia trén co so 3 diém

= 4+ P0: toa do géc cua hé toa do nut.

=4 I3 1
\T + PI: toa d6 mot diém bt ki trén truc x ciia h¢ toa do nit.
Fa

¥ 4+ P2: toa d6 ctia mot diém bfmg cach dich chuyén tir diém

P2 P1 va song song voi truc y cua hé toa do nut.

e

M

(" Angle (" 3points & Yector | Vector: Dinh nghia dua trén 2 vecto

= Z 4 VI: vecto theo phuong truc x, bat dau tir diém gbc cua
hé toa dd nut.
F < A \ < R A 5 A A i r.e < R
7 4+ V2: vecto bat dau tir di€ém goc cua hé toa do nut toi diem
T Ve P2 xéc dinh theo phuong phép “3 Points” ¢ trén.
bl i

Hinh III-153: Pinh nghia hé
toa do dia phuong cua nat

6.5.5. M0 hinh hoa tai trong
Céc tai trong thuc t& dugc MIDAS/Civil mé hinh héa thanh céc kiéu co ban sau:

+ Tdi trong tinh dugc st dung dé thuc hién cac phén tich tinh d6i voi cac diéu kién dit tai
khong doi.

+ Tdi trong di dong dugce st dung cho cac phan tich két ciu c6 lién quan dén tai trong doan
xe tdc dong tinh nhung c6 vi tri tdc dung thay doi. Téi trong di dong thuong dugc phan
tich vai viée stir dung duong dnh hudng hoac mat anh hudng.

+ Tai trong dong 1a tai trong c6 tac dung gay luc quan tinh trong két cau. Cac phuong phap
phan tich tai trong dong 1a pho phan g hay lich st thoi gian.

6.5.5.1. Tdi trong tinh
Tai trong tinh dugc khai bao trong MIDAS/Civil theo cac budc sau:
4+ Tao cac truong hop tai trong tinh (Static Load Cases)

+ Khai béo céc tdi trong tinh va gan chiing cho ting trudong hop tai trong. Viéc gan nay la
bat budc: mot tai trong tinh nhat thiét phai thudc vé mot truong hop tai trong nhat dinh.
Co6 thé co nhiéu tai trong tinh trong mdt trudng hop tai trong.
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6.5.5.1.1. Tao cac truong hop tai

Pé dinh nghia cac trwong hop tdi trong, nguoi ding goi menu Load = Static Load Cases...
hoac chon tu Menu Tree Structure Analysis = Static Loads = Static Load Cases sau do
nhép tén, ki€u va mo ta cho céc truong hop tai trong nhu trén Hinh I11-154.

Static Load Cases X
Name ‘WL Add
Type ‘Wmd Load on Live Load (WL) j Modify
Description : ‘Ta\ trong gio Delete
No Name Type ‘ Description ‘ A
4 WL Wind Load on Live Load (WL

WS
WA
BR

Wind Load on Structure (W)
Stream Flow Pressure (SF)
Braking Load (BRK)

Dead Load of Wearing Surfa
Centrifugal Force (CF)

Dead Load of Component and
Dead Load of Component and
Dead Load of Component and
User Defined Load (USER)

1

2

3

4
5/DW
6|CE
7
8
9
0

DC_FORM
DC_BOX
DC_RAIL
MaxLL_12My8

v

Close
Hinh III-154: Pinh nghia truéng hgp tai trong tinh

Name: Tén cta truong hop tai trong, c6 thé duoc dat tuy ¥.

Type: Kiéu cta truong hop tai trong, ¢ thé duoc chon 1a “User Defined Load” (tai trong do
nguoi dung ty dinh nghia) hodc cac kiéu khac do chwong trinh dinh nghia sin theo cac tiéu
chuan pho bién. Néu kiéu tai trong duoc chon theo tiéu chuan, ching s& c6 mit trong cac to
hop két qua duoc xay dung tu dong theo tiéu chuan.

6.5.5.1.2. Tai trong ban than

E| Self Weight (trong luwong ban than).

MIDAS/Civil ty dong tinh toan trong lugng
ban than cua két cdu cin ctr vao trong luong
riéng cua vat liéu va kich thudc hinh hoc cua
cac phan tir. Luu ¥ rang, trong luong ban than
khong phai 1a tai trong mac dinh, nghia la
chuong trinh khong tu dong tinh dén tai trong
nay néu nguoi ding chua yéu cau.

Dé khai bao, nguodi dung goi menu Load =
Self Weight... hodc chon I¢nh Self Weight
trén bang Load trong Model Entity. Dt li¢u

()
I‘Se\f Weight

=1

Load Case Name

[pc_sox

= ]

Load Group Name

‘Default

Self Weight Factor

= |

Wat.Z

z A |
. .

ey

x |U
cho trong lugng ban than dugce nhap nhu duoc | I”l
mo ta trén ‘
, Load Case IX | v J zZ | Group
Hinh III-155. H¢ s0 trong luong ban than phan | |oesox A

anh anh huong cua trong luong ban than theo
tung phuong cua hé toa do téng. Maic dinh, khi
phuong Z cua hé nay dugc chon theo phuong
thang dting tir dudi 1én thi hé sb trong lugng
ban than 1a theo phuong truc Z 1a -1, theo
phuong cac truc khac 1a 0. Céc truc khac cling
duogc xét twong tu.

o

<
Operation

Add vodfy |

Delete J

Close

Loai tai trong

Trudng hep tai trong

Nhom tai trong

Hé sé trong lwong
ban than theo cac
phwong

Hinh III-155: Nhap dif liéu cho trong Iucng
ban than
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6.5.5.1.3. Tdi trong trén phan tir daim

EI Element Beam Loads (tdi trong dam) dugc dung dé mé hinh hoa cac tai trong (lyc va mé-
men) tap trung hay phan bd tic dung trén cac phan tir dam. Vi tri tic dung cua tai trong duoc
xac dinh trong hé toa do phén tor (ECS). Phuong tac dung cé thé duoc xac dinh theo hé toa do
tong (GCS) hay theo hé toa do phan tir (ECS).

Khai bao trong menu Load = Element Beam Loads... Chon phan tir mudn gan tai trong.
Load Case Name: Gan truong hop tai cho tai trong dang dinh P —

O ik luc o E— ] ]

Load Type: Kiéu lyc gom:

Load Group Mame

4 Luyc tap trung, luc phan bd déu hoic phan bd khong déu. [Default e
4+ Mbomen tap trung, momen phan b déu hodc phan bd | options
khéng déu i« Add (" Replace 1 Delete
Direction: Hudng tai trong gom: Load Type
|Uniﬁ:rm Loads j

4+ Cac phuong x, y, z cua ECS.
4+ Phuong X, Y, Z cua GCS.

Projection: N1 ﬂ»‘
4 Yes: Chi thanh phén tai trong dtmg tic dung 1én dam. =,

2Nz

4 No: Tai trong tac tac dung trén toan bd chiéu dai dam.

Direction Global Z b

Value: Gia tri cia tai trong

o o . ) . Projection : ™ Yes ¥ Mo
+ Relative: Chi€u dai dam twong doi (Coi toan bo dam la 1 | ..
don Vl) {« Relative " Absolute
4+ Absolute: Nhap tai trong theo chi€u dai that cia dam. x1 I” W ID
¥2 |1
x3 | |
x4 | |
Unit:  kM/m
Apply ‘ Close

III-156: Khai bao tai trong
dam

J Line Beam Loads (tdi trong tic dung lén cdc dam thang) dugc dung dé mo hinh hoa cac tai
trong (luc va mo-men) tac dung 1én cac doan dam lién tyc va nam trén cing mot doan thang
theo phuong tac dung cua luc. Vi tri tdc dung cta luc dugce xac dinh theo cd khoang nhiéu phan
tir do nguoi dung lya chon.

Khai bao trong menu Load =Line Beam Loads...

Load Case Name: Gan truong hop tai cho tai trong dang dinh nghia.
Load Type: Kiéu luc gdbm:

4 Luc tap trung, lyc phan bd déu, phan bd khéng déu, lyc phan bd theo phuong trinh bac
hai.

4+ Mo-men tap trung, Mo-men phan bb déu, phan bd khong déu.

4+ Element Selection: Chon phén tr theo duong luc hodc theo cac phén tir dugc chon.
Direction: Hudng tai trong gom:

+ Cac phuong x, y, z cia ECS

4+ Phuong X, Y, Z cua GCS.
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Projection:
4 Yes: Chi thanh phan tai trong dimg tac dung 1én dam.
4 No: Tai trong tac tac dung trén toan bo chiéu dai dam.
Value: Gia tri cua tai trong

4 Relative: Chiéu dai dam tuong dbi (Coi toan bo dam 1a 1
don vi)

4 Absolute: Nhap tai trong theo chiéu dai that ctia dam.

Nodes for Loading Line: 2 nat xac dinh duong luc.

Load Case Mame

[
Load Group Mame

|Default j

Options

t« Add  Replace " Delete

Load Type

|Unif0rm Loads j

Element Selection

=l
Global Z -

" Yes " No

|On the loading line

Direction

Projection :
Value

o Relative " Absolute

%1 [0 wlo
x2 |1 |
x3 | |
x4 | |

Unit :

ki jm

—

Modes for Loading Line :

Hinh III-157: Khai b?o tai
trong trén dam thang

_l Typical Beam Loads (cdc tai trong dam dién hinh) cung cip cac dang phd bién cia cic tai
trong dam dugc tao ra tir cac tai tai trong san nhu phan bd déu, hinh tam giéc, hinh thang, v.v.

6.5.5.1.4. Tai trong nut

@ Nodal Loads (tdi trong tap trung tai nut). Loai tai trong ndy ap
dung cho lyc va mé-men tap trung. Khi khai bdo, nguoi dung
nhap dit liéu cho cac thanh phan luc va mé-men theo cac phuong
va gan cho cac nat mong mudn.

Ap dung cho lyc va mo-men tap trung. Khi khai bao nhap dir liéu
cho céc thanh phan luc va mé-men theo cac phuong va gan cho
cac nut mong muon.
+ Khai bao trong menu Load = Nodal Loads...
4 Chon nut mudn gan tai trong.
|

Load Case Name: Truong hop téi trong

Load Group Name: Nhom tai trong

Options: Tuy chon thém, thay thé hodc x0a.

Nhap tai trong tap trung tai nut theo cac gia tri luc FX,
FY, FZ va m6-men MX, MY, MZ theo hé toa 3o GCS.

Load Case Mame

|TapTrung

= [
= |

™ Delete

Load Group Mame
|Defau|t

Options

(* Add 1 Replace

Modal Loads

FZ

MZ%MY FyY

LI
Fx

FX
FY
FZ
M¥
MY
Mz

kM
kM
kM
kM m
kM-m
kM

o|lo|o|alala ok
H'{:

Apply |

Close |

Hinh III-158: Tai trong nat
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6.5.5.1.5. Tdi trong chuyén vi cudng birc

J_l| Specified Displacements of Supports (chuyén vi cuong | |osd case Name
birc ciia goi). Ding nhu tén goi, loai tai trong nay dugc dung :

ChuyenViCuongB v | ..
dé moé hinh héa cac chuyén vi gbi trong két cau. Khi khai |ChuyenViCuongpuc [ I—I
bao, nguoi dung nhap cac gia tri chuyen vi thang va géc quay |- Load Group Name

theo cac phuong cia hé toa do tong thé (GCS). v J

Dung dé mé hinh héa cac chuyén vi gdi trong két cau. Khi | -options
khai bao, nguodi dung nhap cac gia tri chuyen vi thang va goc  Add (" Replace (" Delete
quay theo cac phuong cua hé toa do téng thé (GCS).

Displacements (Local Direction)

4+ Khai bao trong menu Load = Specified Displacement Dz

of Supports
4 Chon nit mudn gan chuyén vi. 2 Rz+ ; RFDF
4+ Load Case Name: Truong hop tai trong T<:; -
4+ Load Group Name: Nhom tai trong x B2 D=
+ Options: Tuy chon thém, thay thé hoic xoa. ox [0 m

+ Nhap chuyén vi cudng buc theo cac phuong Dx, Dy, Dy I m
Dz va gbc xoay cudng buc Rx, Ry, Rz theo hé toa do oz I [0.01 "

NCS. e
Ry [ [rad]
Rz [ [rad]

Apply | Close

Hinh III-159: Khai bao tai
trong chuyén vi cuéng birc

6.5.5.2. Hoat tai
Viéce khai béo tai trong di dong trong MIDAS/Civil dugc thuc hién theo cac budc sau:

4 Luya chon tiéu chuan s& duoc ap dung cho viéc phan tich tai trong di dong. Céc tiéu chudn
dugc MIDAS/Civil hd tro hién thoi 14 AASHTO Standard, AASHTO LRDF, BS, v.v.
Néu lya chon tiéu chuan tai trong di dong 1a “None”, ngudi dung khong thé  thuc hién
cac phan tich tai trong di dong. Tiéu chuén tai trong di dong dugc lya chon tir menu Load
= Moving Load Code... hoac tr Menu Tree Structure Analysis = Moving Load
Analysis = Moving Load Code.

Select Moving Load Code

Maoving Load Code : |.-5..ﬁ.5|-|'|'0 Standard

BAASHTO Standard
AASHTO LRFD
PEMNDOT

Canada

BS

Transverse Moving Load

Hinh III-160: Lua chon tiéu chudn sé ap dung cho phan tich tai trong di déng

+ Dinh nghia cac lan xe chay hodc mdt xe chay trong md hinh dé phan anh dudng di chuyén
ctia phuong tién, s6 lan xe va bé rong lan. Cac lan xe duoc gan cho cc phan tor dam va
mat xe chay dugc gan cho cac phﬁn tr tam. Viéc dinh nghia lan xe chay dugc bt dau tur
menu Load = Moving Load Analysis Data = Traffic Line Lanes... va vi¢c dinh nghia
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mit xe chay duoc bit dau tir menu Load = Moving Load Analysis Data = Traffic

Surface Lanes.

+ Dinh nghia fdi trong xe s& tac dung trén cac lan xe hodc cac mat lan xe chay bang cach st
dung menu Load = Moving Load Analysis Data = Vehicles... Tai trong di dong co
thé duoc 1y tir co so dir liéu cia céc tiéu chuan nhu AASHTO Standard, AASHTO LRDF,
Caltrans, v.v. Cac doan xe tiéu chuan co trong co s& dir liéu cia MIDAS/Civil dugc liét

ké trong bang sau.

Tiéu chuan

AASHTO Standard

AASHTO LRFD
Caltrans Standard

KS Standard Load (Specification
for Roadway Bridges)

KS Standard Train Loads

Tai trong xe thiét ké tiéu chuan

H15-44, HS15-44, H15-44L, HS15-44L H20-44,
HS20-44, H20-44L, HS20-44L, AML

HL93-TRK, HL93-TDM, HS20-FTG
PS5, P7, P9, P11, P13

DB-24, DB-18, DB-13.5, DL-24, DL-18, DL-13.5

L-25, L-22, L-18, L-15,S-25, S-22, S-18, S-15, EL-
25, EL-22, EL-18 & HL

+ Ngoai ra, ngudi dung ciing c6 thé ty

dinh nghia cic doan xe cua minh. Theo c4ch nay,

cac tai trong nhu H10, H13, H30, v.v. theo 22TCN79 cling c6 thé duge phan tich trong

MIDAS/Civil.
Vehicular Load Properties Vehicular Load Properties
Vehicular Load Mame : | HL-83TRK Vehicular Load Name : | HL-83TDM
Wehicular Load Type : HL-93TRK - Vehicular Load Type : |HL-93TDM j
Dynamic Load Allowance : 25 % Dynamic Load Allowance : 25| %
Fa ] n Pz
1) l T
e —————{ e
J’ 15} Dz—-Dz 1’ * n J’
I | 1 |
I 1 I 1
No | Load(ki)|  Spacngm)|  w [9.34901007 Kijm Mo | Loadf)|  Spacngm)|  w [2.3401007% kjm
1 35,5858 4.2672 ps |0 K 1 111,206 1.2192 ps |0 I
2 142,343 4.2672 2 111,206 end
3 142,343 9,144 pm |0 kN pm |0 kN
dwi |0@ kM fm dwi |9 kMfm
dbi |0 m dbi |0 m
dwz |0 kM fn dwz2 |0 ke fm
doz |0 m doz2 |0 m

Hinh III-161: Pinh nghia cac doan xe tiéu chuin theo tiéu chudn AASHTO LRDF

+ St dung menu Load = Moving Load Analysis Data = Vehicle Classes dé nhom mot
s0 tai trong di dong c6 tac dung dong thoi thanh cac /op xe.
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-
Vehicle Class Data

Vehicle Class Mame HL-33
Vehicle Load Selected Load
HL-93TDM
HL-93TRK
=
QK | Cancel | Apply

Hinh III-162: Pinh nghia IGp xe

4+ Gan céac phan tir dim & gan cac gdi giira cua cac dam lién tuc dé xac dinh mé men 4m 16n
nhit cho chung, néu tinh theo tiéu chuan AASHTO Standard. Viéc gan nay duoc thuc
hién tor menu Load = Moving Load Analysis Data = Lane Support-Negative
Moment at Interior Piers... Tuong tu, dé xac dinh phan luc gbi 16n nhit cua cac goi
gitta theo cac tiéu chuan A4SHTO Standard va AASHTO LRDF, ngudi dung gan cac gbi
nay qua menu Load = Moving Load Analysis Data = Lane Support-Reactions at
Interior Piers...

4+ Dinh nghia céc truong hop tdi trong di dong sau khi da dinh nghia céc /an xe hoac mdt xe
chay va céac I6p xe. Mbi trudng hop tai trong di dong co chira mot hodc mét s truong
hop con (sub-load case), & d6, ngudi dung xac dinh lan xe dugc chit tai véi cac 16p xe da
duoc dinh nghia (Hinh I1I-163). Cac truong hop tai trong di dong dugc dinh nghia tu
menu Load = Moving Load Analysis Data = Moving Load Cases. Nhitng truong hop
tai trong nay sau d6 duoc t6 hop véi cac két qua phén tich khac bang cach str dung menu
Results = Combinations.

Moving Load Cases [X] Define Moving Load Case [®] Sub - Load Case
Load Case ‘ Description | Load Case Name : Load Case Data
L Typical lane loading Vehicle Class : VCHL -
LL_EXT Lanes at outside of curve Modify Description : ‘ ‘ J
Scale Factor : 1
Delete Multiple Presence Factor
Num of Loaded Lanes Scale Factor Min. Number of Loaded Lanes : 1
1z
“ ! Max. Mumber of Loaded Lanes 2
2 1
Close 3 0.85 Assignment Lanes
=3 06 List of Lanes Selected Lanes
LANEZ LAMEL
LAME_E1
LANE_E2 -
Sub-Load Cases B
Loading Effect
" Combined ® Independent
Vehicle class ‘ Scale | Lanel | Lane2 | ’Tl cancel
< >
Add Modify | Delete |
OK ‘ Cancel ‘ Apply ‘

Hinh III-163: Pinh nghia cac truéng hgp tai trong di dong
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6.5.5.3. Tdi trong nhiét do

Fl System Temperature (tdi trong nhiét dé toan két cau) dugc dung dé phan tich anh huéng
cua sy tang hay giam nhiét d§ cua toan két cAu. Nhiét dd ban dau cua két ciu duoc xac dinh
trong phan Kiéu Mé hinh (muc 6.5.1.1). O ddy, ngudi dung cin nhdp nhiét do tinh toan cudi
cung cho tung truong hop tai trong.

?l Nodal Temperatures (tdi trong do thay déi nhiét dé nit) duoc dung dé phan tich anh huong
cua sy tang hay giam nhi¢t d§ ¢ tirng nut. Nhiét do ban dau la nhiét do cta toan két cau. Nhi¢t
dd cudi cung duogc gan cho tung nut.

& Element Temperatures (tdi trong do thay doi nhiét @¢ phan tiz) duoc ding dé phén tich anh
huong cia sy tang hay gidm nhi¢t d§ ¢ tirng phan tir. Cac dir li€u can thiét cling dugc xac dinh
tuong tu trén.
| . Lo N \ A
ﬂ Temperature Gradient (tdi trong do chénh léch nhiét dj). Loai tai trong nay dugc dung de
phan tich anh hudng cta su chénh Iéch nhiét do & ting phia cua mat cat dam hoac phan tr
phang. Sy chénh I¢ch nhiét do c6 thé duoc xac dinh theo ca hai phuong ciia mat cat.

E Beam Section Temperatures (tai trong do chénh léch nhiét do trén mat cat dd‘m) duoc s
dung dé€ phan tich anh hudng cua sy chénh 1€ch nhi¢t do trén tirng phan cia mat cat dam.

4+ Khai bao trong menu Load = Temperature Loads = Beam Section Temperatures

= Selection Type: Kiéu dam tong quat hay dam hop. Load Case Name

|Ta|'|'ru:-ngNhietD-:- ﬂ ~oa |

Load Group Mame

= Tnitial: Nhiét do ban dau cua két cau

® Material: Vit liéu. |pefauit = |
A 1A r A Cptions
¢ H: Be day thU tren. {* add {( Replace i Delete
¢TI Nhlét d6 thd trén Section Type
= General (v PSC

¢ 72:Nhiét @6 th¢ dwss |

H] —

Section Temperatures

Initial : 30 [cl J
Material :  * Element (" Input
Elast. : ,7 kM fm2
Therm. : 1/[C]

[~ Auto(Use Z1)
H 0.3 m T |35 [g]
T2 |40 [C]
[Mo. B [H1 [H2 | |
Hinh III-164: Khai bao nhiét do
trén mat cat dam

6.5.5.4. Tai trong du urng luc

ﬂ Prestress Beam Loads (dw g lwc cho dam) duge dung d& mo hinh hoa cac tai trong tng
suat trudc trong cac phan tir dam. Cac dir li€u can thict 1a du ung lyc va do 1éch tam cua luc
nay tai cac vi tri dau, gifra va cudi cta phan tu.

o
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'H'l Pretension Loads (tdi trong cang trude) dinh nghia cac tai trong cing trude trong phan tir
dan, cép va phan tu chi chiu kéo hoac nén. Dir li€u can thiét ¢ day chi 1a luc kéo trong phan tir.

j Tendon Prestress Loads (tai trong dw ing luc cua cdp) md ta cdc tai trong gdy ra do ung
suat trude cua cap. Loai tai trong nay thuong dugc ap dung cho céac két cAu bé tong du v ung lyc.
Trugc khi khai bao tai trong nay, nguoi dung dinh nghia cac thugc tinh cua cap di vng lyc
(tendon property) va hinh dang cdp trong cac phan tir (tendon profile). Chi tiét vé cac khai bao
nay s& dugc trinh bay trong cac phan phan tich ciu bé tong du tmg luc.

6.5.5.5. Tao té hop tii trong

MIDAS/Civil ¢6 thé t6 hop céc truong hop tai trong bang chic ning Results/Combinations.
Viée t6 hop cdc trudng hop tai trong c6 thé tao ra cac truong hop tai trong méi. Hinh I11-165
trinh bay cach t6 hop két qua phan tich trén MIDAS/Civil.

el |
General | Steel Design | Concrete Design | SRC Design |
Load Combination List Load Cases and Factors
No | Name |Active‘ Type | Description e LoadCase ‘ Factor ‘ Lo
> 1|Dead Activ EGE » |Dead Load(C 1.3000
* Erection Load 1.3000
Tendon Seco 1.0000
Creep Secon 1.3000
Shrinkage Se 1.3000
*

Copy | Import... Auto Genera tion... Spread Sheet Form Copy into | Concrete Design -

File Name: | D:\MIDAS\MIDAS Cnil671\Tutorial\FCM Wizard V671.Icp Browse | Make Load Combination Sheet | Close |

Hinh III-165: Hop thoai td hop tai trong tac dung Ién két ciu
Viéc t6 hop tai trong c6 thé dugc thyuc hién theo cac phuong phap sau day:
+ Nguoi dung chi dinh tryuc tiép cac s liéu to hop tai trong.
+ Nhap céc file da chira cac t6 hop tai trong qua tinh nang Import.

4 Chuong trinh ty dong phat sinh cac to hop tai trong theo tiéu chudn tir tinh ning Auto
Generation.

Céc tai trong c6 thé dugc t6 hop theo cac phuwong phép sau:
+ Add: t6 hop tuyén tinh (cong) cac két qua phan tich.
+ Envelope (gid tri bao): cac gia tri 16n nhat, nhé nhat va 16n nhat tuyét ddi tir cac két qua
cua moi phan tich.
+ ABS (Absolute Sum): t6 hop tuyén tinh clia tong cac gid tri tuyét ddi ciia phan tich phd
phan ung va cac két qua phan tich khac.

4 SRSS: t6 hop tuyén tinh cta to hop SRSS (Square Root of the Sum of the Squares) vé két
qua phan tich pho phan tng va céac két qua phan tich khac.

1/2

=[R12 +R;} +...+Rj]
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6.6. Thwc hién phan tich

MIDAS/Civil cung cép cac kha ning phan tich cac két cau khong bi giéi han vé sé lugng nut,
phan tu, truong hop tai trong va cac t6 hop tai trong. Dang phan tich c6 thé 1a tuyén tinh hodc
phi tuyén, bao gém phi tuyén hinh hoc, phi tuyén vat liéu va phi tuyen diéu kién bién. Chuong
trinh c6 chira mot thu vién 16n cac phan tir hiru han vé cac két cdu x@y dung dan dung va giao
thong. MIDAS/Civil dugc xay dung dua trén cac thuat toan maéi nhét va hiéu qua nhét nén ¢c6
tdc do tinh toan 16n va d6 chinh x4c cao, théa min duoc cac yéu cau ngdy cang cao cia thuc té.
6.6.1. Thiét 1ap phan tich

Trong qua trinh thiét 1ap phan tich, viéc Iya chon phuong phap phén tich vo cting quan trong.
MIDAS/Civil cung cip hai phuong phap phén tich két ciu: phuong phap Skyline va phuong
phap da mat trgn. Cac phuong phap nay ngudi ding cé thé lya chon tir menu Analysis =
Analysis Options. Mac dinh 1a phuong phap giai da mat tran (Hinh I11-166).

I ol
Analysis Options X
Analysis Method
(" Skyline ® Multi Frontal Sparse Gaussian
[w Multi Processor
Number of Processors : 2 3
Memaory for Analysis
(& Auto " User : 3 MByte
OK | Cancel |

Hinh III-166: Lua chon cac phuong phap phan tich

Phuong phap Skyline, n61 chung, dugc su dung trong hau het cac chuong trinh phan tich két
ciu. N6 c6 thé dugc ap dung cho nhiéu loai mé hinh ket ciu v6i cac quy mo phan tich khac
nhau. Pay 1a mot phuong phap téi wu, ¢ thé cung cip cac 10i giai trong nhiing khoang thoi
gian ngan nhat.

Viéc ap dung thuat giai da mat tran dwa theo phép giai Gauss (Multi-Frontal Sparse Gausian
Solver, MFSGS) 1a mét trong nhimng thé manh cia MIDAS/Civil. Phuong phap MFSGS sur
dung mot thuat toan chia mat tran t6i uu dé giam t6i da sd phép tinh khi giai hé phuong trinh
tuyén tinh. Phuong phap MFSGS déc biét hitu ich cho cac phan tir hitu han c6 mot s6 luong 16n
cac bac ty do. O cac két cau véi nhidu nat, phuong phap MFSGS c6 thé cung cap 161 gidi nhanh
hon 3-5 1an so véi cac phuong phap khac phu thudc vao timg trudng hop cu thé. _Phuong phap
MFSGS ciing la mot phuong phap dac biét hitu ich khi phén tich chi tiét mot két cau gom co
cac phan tir tam va khoi.

Tur phién ban 6.7.1, phuwong phap Multi-Frontal Solver ngoadi viéc thuc hién tinh todn trén may
c6 bé xir Iy don con dwoc thiét ké dé hé tro cho cdc bd da xir Iy va cé thé lam gidm dang ké thoi
gian phan tich. Néu ¢6 hai CPU ciing dwoc sit dung, thoi gian phdn tich sé giam xuong xdp xi
30-40%.

6.6.2. Tién hanh phan tich

Néu khong c6 cac yéu cau khac, viée phan tich két ciu mic dinh cia MIDAS/Civil 13 phén tich
tinh tuyén tinh. Qu4 trinh phan tich tinh tuyén tinh dugc tién hanh theo trinh tu sau:

4+ Khai bao cac truong hop tai trong tinh (xem muc 6.5.5.1.1).
4+ Dinh nghia céc tai trong tinh tham gia trong qua trinh phan tich (xem muc 6.5.5.1).

4 Thuc hién qua trinh phan tich tir viéc goi menu Analysis = Perform Analysis hoic bim
nut F5.

o



CHUONG III: PHAN TICH, TINH TOAN KET CAU
Thuc hién phan tich ddnh gia két qua khi qua trinh phén tich d hoan thanh.
MIDAS/Civil t6 chitc méi truong xir 1y clia chuong trinh thanh giai doan tién xtr Iy va giai
doan hau xur 1y dé nguoi dung khai thac tién loi va hi¢u qua.

Tét ca cac cong tac nhap s6 liéu va chinh stra mé hinh chi c6 thé thuc hién trong giai doan tién
xtr ly. Trong khi d6, viéc xem va kiém tra két qua phan tich nhu to hop tai trong, phan lyc,
chuyén vi, cac thanh phan luc va g suat chi dugc thuc hién trong giai doan hau xu 1y.

Néu qué trinh phén tich dugc thyc hién thanh cong va khong c6 16i phat sinh, giai doan tién xir
ly s& dugc chuyén doi mot cach tu dong sang giai doan hau xir li Ngudi dung ciing ¢6 thé ti

chuyén dbi trang thai nho menu Mode hay thanh cong cu

6.7. Hién thij két qua

6.7.1. Cac kiéu biéu dién két qua

Nguoi dung c6 thé lua chon dong thoi cac kiéu biéu dién két qua khac nhau.
6.7.1.1. Contour

Contour 1a cach biéu dién cac két qua phéan tich va thlet ké theo dang biéu d6 dong mirc. Nguoi
ding c6 thé gan kiéu cia cac duong dong mirc, s6 mau (Number of Colors), pham vi phdn b6
ciia mau (Customize Range), kiéu mau (Color Table), su thay doi ciia mau (Customize Color
Table), v.v. trén giao dién diéu khién Contour Details (Hinh I1I-167)

r 3
Contour Details X
Ranges Contour Options
Customize Range... | @ Contour Fill
[ Gradient Fill
Number of Colors : 12 > [ Draw Contour Lines
Colors " Draw Contour Line Only
Color Table : [ Mono Line

|R->G->B ~|

‘ [ Contour Annotation
Spacing: _)7

[ Reverse Contour | Coarse Contour (faster)
FrnT [T - - _ (for large plate or solid model)
Element Edge : - B a

[v  Apply upon OK oK | Cancel | Apply ‘

Hinh III-167: Piéu khién Contour

Customize Color Table...

6.7.1.2. Deform

Deform 1a cach hién thi biéu dd chuyén vi cua cac bg phan két cau. Bé c6 duoc biéu do mong
mudn, ngudi ding c6 thé thuc hién cac cai dat tuy bién (Hinh III-168). Ty Ié bién dang
(Deformation Scale Factor) xac dinh ty 1¢ ciia biéu d6. MIDAS/Civil cung cap hai kiéu biéu do
chuyén vi. Kiéu “Nodal Deform” phan anh chi cac chuyén vi nat va kiéu “Real Deform” tinh
toan cac diém trung gian ctia phan tir dim giita cac diém nut.
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f Deformation Details

Deformation Scale Factor: 1.000000

Deformation Type
(@ MNodal Deform " Real Deform

[ Real Displacement (Auto-Scale Off)
| Relative Displacement

[v Apply upon OK

0K | Cancel

Hinh III-168: Tuy bién bi€u d6 bién dang

6.7.1.3. Values

Kiéu Values cho phép hién thi cac gia tri cua chuyen vi, cac luc va Gmg suat thanh phan tai vi tri
cho trude. Bé co duge cach biéu dién mong muén, nguoi dung co thé dat cac tuy bién trong
giao dién diéu khién nhu s6 lwong chit sé thdp phdn sau dau phdy (Decimal Points), yéu cau
chi hién thi céac gia tri lon nhét, nho nht, phuong biéu dién gia tri trén man hinh, v.v. (Hinh
I1I-169). C6 thé sir dung trang Font & giao dién Display Option dé diéu chinh mau va c¢& caa
cac gid tri sb.

r\falue Output Details

Mumber Options

Decimal Points: 6 [ Exp.

[ MinMax Only
0 (s
i "

Limit Scale(%4) :
| Set Orientation

[ Apply upon OK

oK | Cancel |

Hinh III-169: Tuy bién cach biéu dién gia tri

6.7.1.4. Legend

Legend 13 cach thé hién két qua trén biéu dd dudi dang ghi chii. Ngudi ding c6 thé tiy bién vi
tri va mau sac cho phan ghi chu cho cac doi tugng dugc xem xét & man hinh hau xu ly.

6.7.1.5. Animate

Animate (hoat hinh) 1a cach mé6 phong qua trinh bién dang ctiia m6 hinh mot cach dong. Tuong
tur cac cach biéu dién khéc, nguoi dung ciing co thé tiy bién cac dic trung thé hién cua Animate
nhu Iwa chon thé hién dudng ddng mirc theo qué trinh bién dang dong (Animate Contour), sb
mau (Bits per Pixel), s6 anh trong timg don vi thoi gian, v.v.

o



Animation Details X
Animation Mode
[v Animate Contour
(® Repeat Half Cycle (" Repeat Full Cycle
AVI Options
Bits per Pixel : |Hi9h Color (16 bits) ﬂ
[+ Compressor... |
Frames per Half Cycle (3~300) : 8
Frames per Second (5~60) : 8
Construction Stage Option
" Stage Animation (® Current Stage-Step
From: | J To: | J
=
oK | Cancel |

CHUONG III: PHAN TiCH, TINH TOAN KET CAU

Hinh III-170: Tuy bién Animate

6.7.2. Trinh ty thuc hién cong tac hiu xir ly

Trinh ty tong quat thyc hién qua trinh hau xt Iy cia MIDAS/Civil nhu sau:

-

|Beam Stresses

Load Cases/Combinations

|CB: Dead ﬂ J
Stepl J
Components

i Sax { Ssy ( Ssz

(" Sby ( Shz (@ Combined
Combined(Axial+Moment)

® Maximum 1 2 o
 1(y.+2)

 2(+y.+2) +Y
" 3(4.2) 4 3
C 4[_5'!_2)

Type of Display

v contour .| [~ peform ..
[ Values J [ Legend J
[ animate .| [ undeformed
[ Mirrored J

Output Section Location

[ [ [

[ [

Close ‘

==

Hinh III-171: Minh hoa cho mot
cong tac hau xur ly

Apply ‘

1.

Chuyén‘ ché d6 sang hau xir Iy cia méi truong ung
dung bang cach chon menu Mode = Post-processing

Mode (phim tit Ctr/+F7) hodc bam vao nit El trén
thanh cong cu

Str dung menu Results hoac cac biéu tugng trén thanh
cong cu dé goi cac ham hau xtr ly mong muon.

Chon truong hop tai trong va to hop tai trong trong
menu Load Cases = Combination. Kich vao niit =/ &
vi tri bén phai cua danh sach cac truong hop tai trong
va t6 hop tai trong dé nhap mot to hop tai trong mai.

Lua chon cac gia tri két qua can biéu dién nhu phan
luc, chuyén vi, luc thanh phan hoac thanh phan ung
suat trong muc Components.

bat thong so duong ddng mirc, hinh dang chuyén vi,
cac gia tri s6, v.v. trong muc Type of Dzsplay Nhin
vao bén phai cia muc chon _| dé thay ddi chi tiét cac
thong s6 hién thi can thiét.

Pé hién thi mot cach lya chon mot phﬁn cua két cau
tong thé, st dung menu View = Seclect dé chon cac
db6i twong mong mudn, va dung menu View =
Activities = Active d¢ kich hoat d6i twong. Tinh ning
lua chon c6 thé st dung bat ky thoi diém nao vi n6 doc
lap véi qua trinh hau xu ly.
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Bam nut Apply dé hién thi két qua hau xu 1y, theo cac diéu kién duoc gan & trén.

6.7.3. Két qua ndi luc
6.7.3.1. Dang biéu do

Hién thi két qua ndi luc dang bi€u do cua két cau bang cach chon menu Results = Forces.
Trong menu nay tuy tung yéu cau bai todn ma sé€ lya chon hién thi loai bi€éu d6 ndi luc nao (ndi

luc trong dan, ndi lyc trong dam, bi€u d6 noi lyc trong dam, ndi lyc trong tam,...).

VA

@il Edt View Model Load Analysis Resuls Design Mode Query Iools Window Help

bzl ER Ry & 3 A0 4, % g ey BN AERS AN LG EFPEALEOR
Filese <] il P C@LEHK AHD e BY BRAB PP P Gla
Reactions | Deforma... Forces Isuesses} MWE“’W

Beam Diagrams <

Load Cases/Conbinations

ST: THL = | [t |
Step

Comparents

CoR oM

C R CFRC oMz

oMy Come O omy

Display Options
- < NoFil
 SPaints @ LineFil

Scale: [1.00000 | ¢ SoidFil
Type of Display
W Contour ...| I Deform ..
W values .. T Legend L.
I~ Animate .| [~ Undeformed
[~ Mirrored .|
Output Section Location

-
W absMax [ MinMax T al

=lsl

- [=]x]
=l=1x|

B i PdTdII L -t

YOUR MIDAS J0B IS SUCCESSFULLY COMPLETED....... C:\Documents and Settings\KVI\Desktop\VDL ~
TOTAL 30LUTION TIME..: 0.56 [sec]
o7
4 v
o i Command Message 7, Analysis Message [+ i
For Help, press F1 Frame-1 |U:6,0,0 G 6,0,0 A Mo 1 2 W =2 =

Hinh III-172: Hién thi bi€u dd ndi luc
6.7.3.2. Dang bang

Hién thi két qua noi luc dang bang cua két cau bang cich chon menu Results = Result Tables.
Trong menu nay tuy tirng yéu cau bai toan ma s€ lya chon dua ra bang ndi lyc nao (phan t

dan, phan tir dam, phan tir tim, phan tir khdi...).

- [2]x]
i Fle Edt View Model Load Analysis Resuts Design Mode Query Tools Window Help _|=| X
SRy =] ok & (8 =
5 o
Fileae -] ¥l 1P - &l&
Wenu | Tatles | Group Works I ModelView Resulb[Beam Force] |
Axial Sheary Shear-z Torsion Moment-y Moment-z B
F g’;i " o || Lesd] || (KN} ‘ (k) ‘ (KN} ‘ (Klm) ‘ {Kl-m) (KNem) ‘
- ructures
& 3 1 THI i 000 000 2854 000 000 000
2 1 THI 14 000 000 1581 000 6653 000
- & Elements 6 1 TH 244 00 000 308 000 9433 000
P Beam: 6 1 THI 7S 000 000 963 000 85.08 000
- HE Properties 1 THI j 000 000 2238 000 3740 000
~1 [z] Material: 2 2T i 000 000 664 000 3740 0.00 o
T 1w 2 THI 144 000 000 EES 000 413 000
T2 ve2 2T 24 000 000 1305 000 4167 000
T Section:2 2 THi 304 000 000 1626 000 10030 000
I 2 TH1 j 000 000 19.47 000 AT1TS 000
3 THI i 000 000 -3847 000 AT1T5 000
I 2iliEz 3 THI 14 000 000 2663 000 661 000
~! 7 Boundaries 3 THI 24 000 000 -19.08 000 4294 000
-/ £ Suppoits: & 3 THI 304 000 000 -as54 000 073 000
2 Tppe 1011101 ] 3 THI j 000 000 0100 000 000 000
2 Type 2[111101] 4 THI i 000 000 000 000 000 000
= b Beam ErdRelease 1 4 TH 14 000 000 954 000 1073 0.00
od Tyme 1 {00000 0010 | 4 THI 204 000 000 19.08 000 4294 000
S e 4T 7 000 000 2863 000 9661 000
s 4 THI j 000 000 3847 000 47175 000
-1 (C] Static Load Case 1 [TH1 : Taitrong b — 5 il i il e P Q61 ST e
@ SelfWeight [S2=1] 5 TH1 14 000 000 -16.25 000 10030 00
= ﬁ] Static Load Case 2 [THZ ; Taitrong | 5 TH1 2i4 000 0.00 1305 0.00 41 BT 0.00
L Element Beam Loads : 4 5 THI 7 000 000 -a85 000 413 000
-1 {5 Static Load Case 3 [TH3 : Taitrong t | 5 THI j 000 000 B4 000 3740 000
. (e B s 2 & THI i 000 000 2235 000 370 000
& THI 144 000 000 -a63 000 8508 000
6 THI 24 000 000 309 000 9488 0.00
ROTHT i non nnn 1 1 non RRE3 nnn e
<[ ]\Beam Force / ]« | »
YOUR MIDAS 0OB 15 SUCCESSFULLY COMPLETED....... C:\Documents and SettingsyKVI\Desktop\VDl ~
TOTAL SOLUTION TIME..: 0.56 [sec]
v
14 L [\ Command Message ), Analysis Message JL« |
For Help, press F1 Frame-1 Ui 6,0,0 (Gi 6, 0,0 A B lone - | [T W =i 2
o

Hinh III-173: Hién thi két qua ndi luc dang bang
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6.7.4. Két qua rng suit
Hién thi két qua tng suét cua két cAu bang cach chon menu Results = Stresses...

Trong menu nay tly timg yéu cau bai todn ma s& lya chon dua ra ing suat ctia loai phan tir nio
(phan tr dan, phan tir dam, phan tr tam, phan tu khoi...).

€ MIDAS/Civil V 6.7.1 - [D:\MIDAS\MIDAS Civil671\Tutorial\Tut5] - [Model View]

GiFie Edt Vew Model Load Analysis Resuits Design Mode Query Tooks Window Help == x|
DEW S Mg |y B QOB Yhedd Ve | EFSAEEE || "L v =R BEFYD | RYFYDALED
Fi[Base =~ g] ~|& ~&EE LEHK @R @ B e ae oy P &la

Reacions | Deformatons | Forces Siresses | Maodel View |

MIDAS/Civil
POST-BROCESSOR.
SOLID STRESS

~
Solid Stresses ||
Load Cases/Combinations

ST: Self Weight - J

s -]

Stress Options

s16-EFF
&.706452+002

 Local

® UGS [current Uucs -

I Print uCs Axis

=4t 0

C Element & Avg. Nodal
[ Avg. Nodal Active Only

Components
Csig Csigyy O sigz
Csigxy C Sgyz  C Sigz
Csigpt C Sigpz C sigp3

C Tresca @ sigeff ST: Self Weignt
" Sig-pmax MRX : 1748

MIN : 2476

FIiE: ToTs

UNIT: Ki/me

DATE: 07/13/2005

P Rire r@IFO Y

Type of Display
W contour .| [ peform .|

[ vaes | legend < ot EETEE
[~ Anmate .| [ Undeformed & ‘f_d‘
|| # y

[~ mirrored .|

-

I cuting Flane = TOTAL SOLUTION TIME..: 21.72 [sec] A

|” 1soSurface =] =

< R [ATD T, Commnatiossage }, Anaiysis Wessage el | B

Lot preso et Node-1899 |U: -4.18478, 0.0765367, 3 |G: 418478, 00765367, 3 m v JJJF [T =/ =

Hinh III-174: Hién thi 'ng suat khoi
6.7.5. Phan bo ng suit trén mit cit ngang

Hién thi két qua phan bd tng suét trén mit cit ngang bang cach chon menu Results = Beam
Detail Analysis...

Dé hién thi phan bd Gmg suit trén mit cit ngang ctia phan tir ndo bang cach nhép s thir tu cua
phan tir vao 6 Element Number trong muc Load Cases/Combinations hoac kich tryc ti€p vao
phan tor mudn chon trong ctra s6 mo hinh (Hinh I11-175).

& MIDAS/Civil V 6.7.1 - [D:\MIDAS\MIDAS Civil671\Tutorial\FCM Wizard V671]
Fle Edit View Model Load Analysis Resuits Design Mode Query Tools Window Help

DEE & =3

F[Poscs =] #] ~laf BICE: 56
Beam Dets | Model View Beam Detail Analysis |

[Beam petail Analysis | J ol

Load Cases/Combinations

CB: Dead - |

Step
Element Number: 26 B

Strass Section

@ Normal ¢ Von-Mises
®Es @ TE
€ Tase € Princ(max)
¢ Princ.(min)
R I n &1 Beam Detail Analysis
I Vomy VoM Cross Section Stress: Normal

MAX 0.82412e+002  Sig_max = 9.82413e+002
- at y = 6.35000e+000
||

Apply Close

5.86324e+002 4.00317e+000

z
Sig_min

max -1.19608e+003
_—— _ 1.90235¢+002 at y =-355000e+000
1 ] 2 = 0.00000¢+000
P 03 < —  -205855et002  ger = 0.00000=+000
) " at y =-3.00756e-002
_ -801944e+002 Iyy 2 5 7ameen001
_9.980336-+002 QpF 808923e+000
at 2 =203256e+000
MIN -1.19608e+003 Iz = 1.05336e+002 3

DISPISFO/BID 20 | DISPISFD/BD y-or  Section

|\ Command Message { Analysis Message (Kl »
For Help, press F1 Frame-42 U: 120.5, 0, 47 G: 120.5, 0, 47 - - & 4] -l? ==

Hinh III-175: K&t qua phan tich cac phéan tir dam cé thé dugc biu dién chi tiét 6 dang cac
bi€u d6 ndi luvc (md-men, luc cat), chuyén vi ciing nhu biéu dd (rng suat trén mat cat ngang
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6.7.6. Két qua phan luc

Hién thi két qua phan luc cta tit ca cac gbi trong két cu bang cach chon menu Results =
Reactions = Reaction Forces/Moments... hoac chon menu Results = Reactions =

SearchReaction Forces/Moments... dé hién thi phan luc tai mot géi bat ky.

& MIDAS/Civil V 6.7.1 - [D:\CongTrinh\ ThuanPhuoc\Cap\Midas\Current\CauChinh671] - [Model View]

Load Cases/Combinations

ST: DD B2 |
Step |NL Step: 1 ~
Components

O CF ®F ( X2z
CMx C My C MZ ( MXYZ
[ Local (if defined)

JE=u
1

ElE]

Arrow Scale Factor:

=
-
+
+
-
ia
B
B
B
5]
x‘%&
®
&
-]
&

B Fle Edit Vew Model Load Analyss Resuts Design Mode Query Took Window Help _|=| x|
b=l =l &k s ey B | LB A Ve | EBFSAEOR o TR IR RYYD BRYDALCE
Fii [Base Eafl k4l EapAl| v B LEHEKAEDO BY | BEA® (rraryg B f=ai=Y
Reactions ‘DEfnrmmmns Forces | stresses | Model View | -
7 MIDAS/Civil
Reaction Forces/Moments > J = Ghi chu BOST-PROCESSOR

REACTION FORCE

FORCE-Z

MIN. REACTION
HODE= 73

FZ: -1.7901E+004

MAX. BEACTION
noDE= 365

FI: 5.6297E+004

sT: DD
Step: 1 5.F:l1.000

|4 2

[P TPIT\ command Message ) Analysis Message IKI

For Help, press F1 G: 90.35, 18, 60.03923

ool =1 sl o] [F =173

3

Hinh III-176: Hién

thi phan lu'c caa tat ca cac goi trong két cau

Gia tri phan luc muén biéu dién dugc lva chon trong phﬁn Components vo1 FX, FY, FZ 1a cac
thanh phan phan lyc tap trung va MX, MY, MZ 1a cac mo-men theo cac phuong cua hé toa do
tong. Bé thé hién gia tri, nguoi dung chon Values va dé thé hién ghi chu, chon Legend trong

phan Type of Display (Hinh III-176).
6.7.7. Két qua chuyén vi
6.7.7.1. Dang biéu dé

Hién thi két qua chuyén vi dang biéu dd cua két ciu bang cach chon menu Results =

Deformations = Deformed Shape... dugc két qua biéu dién nhu hinh dudi.

& MIDAS/Civil V 6.7.1 - [D:\CongTrinh\ThuanPhuoc\Cap\Midas\Current\CauChinh671] - [Model View]

Hinh III-177: Hién thi sc d6 chuyén vi

W Fie Edit View Model Load Analyss Resuits Design Mode Query Tools Window Help == x|
DEH 28 a8 e i eS|y BN (LA AND UG | | EBESEPR | 1L P R|-FADR eFYD RFDLED
Fi [Base Ealiikdl A Al CEE LEEAFO® BY |REae Pravyg B =)=
Reactions Deformations ‘Furces SVESSES‘ MDdEH/\EW‘
A MIDAS/Civil
Displacement Cantour <] . _BOST-PROCESSOR
DISPLACEMENT
Load Cases/Combinations Q RESULTANT
ST: DD | o 2.09100e+000
1.90091e+000
Step L Step: 1 ~ -
-
@ 'S N
E 4
5
Components L
C DX C ooy C oz £
R C R O R B
" DXY  pvz Xz @& SCALE FACTOR=
& oxvz =) 1.5880E4001
@& s1: DD
Type of Displa 1 Step: 1 5.7:1.000
B v k1
sl | tegend 7 e
[~ Animate .| | ¥ undeformed < UNIT: @
= DATE: 07/13/2005
[~ mirrored .| & VIEW-DIRECTION
[ Plate Cutting Diagram Il B R:-0.694 f
= | g
- [ z: 0.425
2
ETET |1
5 [ TP TPIT commandiessage ), anaiysis tessage. |« »
For Help, press F1 Node-109 [U: 341.8994, 0001292245, |G: 341.8994, 0.001292245, [kN +[[m ~| o] [T @M =/o=
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Bjéu dd chuyéq vi ¢o thé dugc thé hién dudi dang dudng déng mic c6 mau (Contour) cing so
do khong chuyén vi ban dau (Undeformed) cung ghi chu (Legend) nhu trén Error! Reference
source not found..

6.7.7.2. Dang bang

Hién thi két qua ndi luc dang bang cua ké} ciu bang cach chon menu Results = Result Tables
= Displacements... dugc két qua biéu dién nhu hinh dudi.

&;‘ MIDAS/Civil ¥ 6.3.0 - [C:\Documents and Settings\KV TADesktopi¥D1] - [Result-[Displacement]]

GiEle Edt Wew Model Load pnalysis Resubs Design Mgde Query ool Window Help IR
[Ny = 03 =1 B
T 2
Filpase - ¢l =& Ea - & (&
Menw | Tabies | Graup Works I ModslView Resul{Displacenent] |
DX [ 0z RX RY RZ o
Works
gg s fode | toad | my ‘ m) | ) | (Irady | (Irad) ‘ (traap ‘
© prfim: 7 3 1 THT 0000000 0000000 0000000 0000000 0011199  0.000000
2 2 THI 0000000 0000000 0000000 0000000 -0.013393  0.000000
- &7 Elements & 3 THI 0000000 0000000 0000000 0000000 0074032 0.000000
5P Beam: 6 4 THI 0000000 0000000 0769036 0000000 -0.089233  0.000000
-/ 'HB Fiopetties 5 THI 0000000 0000000 0000000 0000000 -0.074032 0.000000
- [x] Material: 2 6 THI 0000000 0000000 0000000 0000000 0013393 0.000000
[ 1w 7 THE 0000000 0000000 0000000 0000000 -0.011199 0000000
[z) 2:vi2 1 TH2 0000000 0000000 0000000 0000000 0.022405  0.000000
ST Section:2 2|TH2 0000000 0000000 0000000 0000000 -0.022716  0.000000
I E 3|TH2 0000000 0000000 0000000 0000000 0058379 0.000000
: 4 TH2 0000000 0000000 -0.580458 0000000 -D.0BSB15  0.000000
L 2:mc2 5|TH2 0000000 0000000 0000000 0000000 -0.058378  0.000000
= gy Boundariss 6 |TH2 0000000 0000000 0000000 0000000 0022716 0.000000
' £ Supports: B 7 TH2 0000000 0.000000 0000000 0000000 -0.022405 0.000000
A Type1[011101] 1|TH3 0000000 0000000 0000000 0000000 -0.022045 0.000000
A Type2[111101] 2|TH3 0000000 0000000 0000000 0000000 0044151 0.000000
= b Beam EndRelease: 1 3|TH3 0000000 0.000000 0000000 0000000 -0152683  0.000000
=4 Typ 1 [ 000000 000010 4/ TH3 0000000 0000000 1374233 0000000 0152683 0.000000
50 Erfelorh 5/TH3 0000000 0000000 0000000 0000000 0152683 0.000000
6|TH3 0000000 0000000 0000000 0000000 -0.044151  0.000000
=) [EJ) Static Losd Case T [TH1 : Tsirong 7 THE 0000000 0000000 0000000 0000000 0022045 0.000000
W SelfwWeight [ 52=1]
- ]l Static Load Case 2 [TH2 ; Taitrang ;
£ Element Beam Loads : 4
- ]l Static Load Case 3[TH3 ; Taitrang t
£ Element Beam Loads ; 2
<[+ \Displacements / “ |
YOUR. MIDAS JOE I3 SUCCESSFULLY COMPLETED....... C:\Documents and Settings\KVI\Desktop\¥Dl ~
TOTAL $OLUTION TIME..: 0.56 [sec]
-
1 | L4 \ \ | |\ Command Message  j Analysis Message | q |
For Help, press F1 Wode2  |U:12,0,0 G 12,0,0 oo e - e = = |

Hinh III-178: Hién thi két qua chuyén vi dang bang
6.7.8. File text lwu trit két qua phan tich
6.7.8.1. Tong quan

Chtic ning Results & Text Output cung cap cac két’ qua phan tich va thiét ké két ciu theo
dang file van ban. Cac tinh ndng chinh lién quan dén két qua dang van ban trong MIDAS/Civil
la:
+ Tao két qua duéi dang Load Sets cho timg nhoém t6 hop tai trong (c6 thé gan cac t6 hop
tai trong khac nhau cho cac két qua khac nhau).

4 Tao két qua vé luc va ung suét cho cac phén ttr ¢6 thude tinh vat liéu, thudc tinh mat cét,
s0 hiéu phan tir, v.v. dugc chi dinh.

4 Tao két qua voi cac gia tri 16n nhét va nho nhit cho mdi thudc tinh mit cit.
4 Tao cac chuyén vi nat va phan lyc.
4 Tao két qua dang dudng bao hodc tong hop cho mdi kiéu phan tir.
4 Tao két qua trong hé toa do phan tir va hé toa do tong quat.
6.7.8.2. Trinh tw thuc hién

Tinh ning Text Output thuc hién viéc 14y cac thong tin mong mudn theo ting budc dé tao két
qué cuoi cung. Trinh tu st dung tinh nang nay nhu sau:
4 Gan Load Set: Chon menu Results = Text Output dé hién thi giao dién chon t6 hop tai

trong cho dau ra. Mot Load Set 1a mot tap hop cac truong hop tai trong hodc t6 hop cua
chung ung véi cac dau ra mong muodn cho cac két qua khac nhau nhu thanh phan lyc,
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chuyép Vi nat, phan luc, v.v. Bé dinh nghia mot Load Set m('ri,a chon nut Add New Load
Set, d¢ thay doi mot Load Set, chon nit Modify Load Set va dé x6a mot Load Set, chon
nut Delete Load Set. (Error! Reference source not found.).

Registered Output Load Sets

Load Set 1 Step Option
(® All Steps
(" Last Step

Add Mew Load Set Modify Load Set Delete Load Set |

'Load CasefComb Selection

Output Load Set Name | Load Set 2
Select Mode
" Construction Stage Results (® Final Stage Results

| csic Type Load Name -
1  |Comb Gen.Comb CB1 TH1
2 W [Comb Gen.Comb cB2 TH2 0
3 W [Comb Gen.Comb CB3 TH3
4 I~ |Comb Gen.Comb LCB4 TH4
[ I~ |Comb Gen Comb LCBA THA
6 I~ |Comb Gen.Comb LCBG& THE
7 I~ |Comb Gen.Comb LCBT THT
i} - |Comb Gen.Comb LCBS THE he

Selact Al Unselect A!I Load Select All Load Cancel oK
Comb's Cases

Hinh III-179: Pinh nghia Load Set

+ Chon két qua can xudt cho phan tir: Budc tiép theo 1a chon loai phan tir mudn xuit két
qua, loai két qua va dinh dang cua chung. Trong muc Output Load Set for Element
Output, chon Load Set mong mudn. Chon céc kiéu phan tir s& 1y két qua bang cach tich
vao muc chon thich hop. Chi ¢6 cac phan tir ma két qua c6 thé dugc tao ra duogc kich hoat
trong giao dién.

Element Selection Detail

Element Qutput Beam ‘
Output Load Set for Element Output
P P ‘L”ad Set1 ﬂ D 1 Sactian} Material I Named Flane I Group I Select Output
r = Unselected Selected | Type | Description .
 Frc Default E
| ¥ Beam | J = 1101 ~ ~ Frc Min/Max by Property
T I~ [=]] o 1102 = | [ [str Default
r ﬂgi F S Min/Mas by Property
1105
Selected Qutput - 1108
elected Outpu << 1107
Element ‘ Type ‘ Description ~ 1108 ~
Seam fre Default I ‘ 1101to1115 1201t01213 1301t01313 1401t e
il B Filter:
Beam Fre Min/Max by Property Output Detail @ 2pt (* 3pt (" 5pt
Beam Str Default PreSel: ‘
Beam Str Min/Max by Property : [ with dimensional properties
v
o oK Cancel Help
<Back ‘ Next » | Cancel |

Hinh III-180: Chon két qua can xuat cho phan tur

Khi bAm vao nut | bén phai cua kiéu phin tu, giao dién didu khién lya chon (Element
Selection Detail) cac thong s6 chi tiét lién quan dén két qua phan tir s& xuat hién. O day,
nguoi dung co thé chon timg phan tor mong mudn qua md (ID) vat ligu (material), mat
cat (section), v.v. Loai két qud can xudt nhu néi lec (Fre) va img sudt (Str) ciing co6 thé
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duoc lya chon qua phﬁn Select Output. Pinh dang cia két qua (s6 chit sb sau dau phay)
duogc lya chon & phan Output Detail (Hinh I11-180).

4 Chon két qua chuyén vi va phdn liee can xudt: Pay thuc chat 1 phan xuat két qua cho nit.
Qua trinh nay cling dugc thuc hién tuong tu nhu phan xuat két qua cho phan tu.

+ Chon tén file va dinh dang file: Bugc cudi cung 1a gan tén file va dinh dang file ciing nhu
mot sO hinh thirc xuat két qua.

7. Mot s6 vi du minh hoa
7.1. Bai toan dam véi tai trong tinh
7.1.1. S6 liéu

+ So d0 két ciu

‘
\§
'
Y %C
b
'
Y E% g
B
Q
\j
[
\§
'
\3

Hinh III-181: Vi du mo hinh két cau bai toan dam v@i tai trong tinh
+ Vit liéu:
® VL1 (4p dung cho cac thanh AB, CD, DE, FQG) v6i cac thong s6 sau:
E=2,51.10" (KN/m?); p=0,2; a =9.10° (1/°C); y = 23,56 (KN/m”).
= VL2 (ap dung cho céac thanh BC va EG) véi cac thong s sau:
E =1,99.10% (KN/m?); p=0,3; a = 1,17.107 (1/°C); y = 77,09 (KN/m°).
+ Mat cit:

= MCI1 (4p dung ap dung cho cac thanh AB, CD, DE, FG): mat ct dang chir nhat V('y'é 3
kich thuée B x H = 60 cm x 30 cm. X om

, 150 KN
= MC2 (4p dun'kzsllswmhanh BC va @ N, cat dang hop rong chir nhat voi kich
thudc Bx Hxd =10 cm x 20 cm x 2 cm. 8 KN/m

+ Tai trong:
® Tai trong ban than (TH1).
= (Cac tai tr(_)ng%hén bb (TH2). B C
® (Ca4c tai trong tap trung (TH3).
= T6 ‘h(_yp tai trong (CB): CB :151#1 x1.1+TH2x 1.4+ TH31<éi%5 om
4+ Yéu cau thuc hién:
* Xay dyng mé hinh theo so d6 tinh trén.

» Xuit cac két qua: phan luc, biéu dd mémen, luc cit va chuyén vi ing v6i timg truong
hop tai va to hop tai trong da cho.

o
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Bai toan nay dwoc thwc hién trén phién ban MIDAS/Civil 6.3
7.1.2. Thiét 1ap ban dau cia dy 4n
+ Thiét lap don vi:
= Theo bai toan d cho h¢ thong don vi dugc chon: chidu dai 1a m va luc 1a kN.

® Chon menu Tools = Unit System va chon don vi trén giao di¢n Unit System nhu
Hinh I11-182.

= Nhén nat OK dé xac nhan.

r "
Unit System X
Length Force (Mass)
® m N (kg)
 em @ kN (ton)
" kg (kg)
" mm
" tonf (ton)
O ft © Ibf (Ib)
i in " kips (kips/g)
[ Set/Change Default Unit System
OK | Apply Cancel

Hinh III-182: Thiét Iap don vi cho bai toan

+ Xdc dinh kiéu két cdu: Bai toan da cho 13 bai toan két cu phang nén ta thiét 1ap kiéu két
cau nhu sau:

® Chon menu Model = Structure Type.
® Trong muc Structure Type: chon X — Z Plane.
» Nhén OK dé két thuc viéc thiét 1ap.

r ul

Structure Type

X

Skruckure Type

3D (* ¥-Z Plane ™ ¥-Z Plane " %-¥ Plane " Constraint RZ

Converting Type of Model weight bo Masses

{* Do nok convert

Gravity acceleration

Initial Temperature ;

7 Conwertto X, Y, 7

" Convert to x,

9,606 .
o [Tl

" Convertto 2

[ Align Top of Beam Section with Center Line Cx-¥ Plane) for Display
[ align Top of SlabiPlate) Section with Center Line (X-% Plane) For Display

.

Hinh III-183: Xac dinh kiéu két ciu cho bai toan

= Bam vao nut =

7.1.3. Thuc hién mé hinh héa

Cancel

Front & c6 thé quan sat mo hinh két cau d& dang hon.

7.1.3.1. Xdy dung mé hinh phan tiv

o
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Xay dung mo6 hinh phan tr bao gdom cac cong viéc chinh 1a tao cac nit va phan tu; gan cac dicu
kién bién, v.v. Viéc mo hinh hoa phan tr dugc thyc hién cén cur vao cau tao va dicu kién lam

vi€c cua cong trinh.

4 Céc phan tir trong mé hinh dugc xay dung theo phuong phap Extrude. Trudc hét, phai tao

nat xut phat cho dam:

® Chon menu Model = Nodes = Create Nodes Xuét hién hdp thoai nhu hinh sau:

= Nhap toa d6 nat dau tién Coordinate (x,y,z): 0,0,0
= Nhap s6 1an 1ap khi tao nut Number of Times: 1

= Khang dinh viéc nhap bang bam nit Apply. Két qua
s€ tao ra 1 nit twong Ung voi diém nat A dau tién
cua dam.
4 Thuc hién 1énh Extrude dé tao cac phﬁn tr dAm véi cac
chiéu dai nhu da cho trén hinh v€ tir nit vira tao:

* Goi menu Model = Elements = Extrude xuit
hién hop thoai.

¢

¢

¢

¢

® Bam vao nut Select Window trén thanh cong cu
va lya chon nut vira tao ra trén ctra s6 mo hinh.

= Bam nut Apply.

Mode lEIement | Boun.. | Mass | Load l

|Create Modes ﬂJ
"

Start Mode Mumber

Coordinates (v, 2)

|0,0,0 m

Copy

Mumber of Times 0 =

Distances {dx,dyv,dz) :
10,0,0 m

[w Merge Duplicate Modes J
[w Intersect Frame Elements J

apply | Close |

Chon Generation Type: Translate

Trong muc Translation

Chon Unequal Distance va chon Axis 1a x
Nhép vao 6 Distances: 12,16,2@?9, 16,12

Hinh III-184: HOp thoai nhap cac thong so khi tao nit cho mo hinh

Element Attribute

Element Type:  |Beam Rd
Makerial : .

[ 1] = .-
Section &

|1 2y
Beta Angle: |0 | [Deg]

Generation Type
(¢ Translate ( Raotate © Project

Translation
(" Equal Distance
(¢ Unegual Distance

Auig: ™ x O y (" z O Arbikrary

Distances ! ,16,2@9,16,12

(Example: 5,3,4.5,3@5.0)

Hinh III-185: Tao mo6 hinh két
cau bang Extrude

o
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4 Bam vao nut Fit trén thanh cong cu dé hi€u chinh toan bo két cau vira voi khung
nhin trong ctra s6 mo hinh

4+ Két qua ta dugc mo hinh didm nhu hinh.

Hinh III-186: M6 hinh phan tir sau khi tao
7.1.3.2. Khai bado vt li¢u
4 Trong bai toan nay ta tién hanh khai bao 2 vt liéu sau:
®= VLI (&4p dung cho céac thanh AB, CD, DE, FQG).
® VL2 (4p dung cho céac thanh BC va EG).
4 Qua trinh khai bao vat liéu VL1 duoc tién hanh nhu sau:

* Piu tién, chon menu Model = Properties = Mate,rial hoac TreeMenu Structure
Analysis © Geometry = Properties @ Material. Xuat hién hop thoai Properties véi
thé Material:

I 3
I stenal | Section | Thickness |
10 | Mame Type Standard D&  add.
Modfy:. .
Dekke
Copy
Import

Renumber

Close:

Hinh III-187: HOp thoai Properties véi thé Material

* Bim nat Add... trong hop thoai Propqrties — Xuét hién hop thoai Material Data.
Trong hop thoai nay nhap cac thong sé tuong Ung vao giao dién nhu Hinh III-188:
Nhap dir li€u cho vat li¢u (a) VLI va vat li¢u (b) VL2:

¢ Nhap tén vat liéu “VL1” vao 6 Name.

¢ Chon “User Defined” trong muc Type of Design ctia phan Elasticity Data.
¢ Nhiap E =2.51e+7 (KN/m?) vao 6 Modulus of Elasticity.

¢ Nhap u =0.2 vao 6 Poission’s Ratio.

¢ Nhap a = 9e-6 (1/°C) vao 6 Thermal Coefficient.
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¢ Nhiap y=23.56 (KN/m®) vao 6 Weight Density.

¢ Bam nat OK dé két thuc viéc nhép dit liéu.

-
Material Data.

General

Material 1D

Elasticity Data
Type of Design

—

User Defined hd

Name YLt

User Defined

Standard  |None i

-
Material Data.

General

—

Material 1D

Elasticity Data

User Defined hd

Type of Design

Name Lz

User Defined

Standard  |None i

et OB
-
User
Defined Concrete
Standard
Type of Material
{* Isotropic " Orthotropic 0B

User Defined
Modulus of Elasticity ;

Paisson's Ratio
Thermal Coefficient
‘Weight Density
[T Use Mass Density:

Concrete
Modulus of Elasticity :

Poisson's Ratio
Thermal Coefficient
‘Weight Density

~

Flasticity Data
Plastic Material Name

Thermal TransFer
Specific Heat

Heat: Conduction

[ 25147 Wy
[ oz

[ sy

IEES

[ 0 kg

P
,7

4[T]

KR ®

kRfm?jg

MONE hd

0 Jrgfkhi[T]
0 Jfmehire[T]

Cancel | |

et OB
-
User
Defined Concrete
Standard
Type of Material
{* Isotropic " Orthotropic 0B

User Defined
Modulus of Elasticity ;

Paisson's Ratio
Thermal Coefficient
Weight Density
[~ Use Mass Density:

Concrete
Modulus of Elasticity @

Poisson's Ratio
Thermal Coefficient
Weight Density

~

Flasticity Data
Flastic Material Mame

Thermal Transfer
Specific Heat

Heat Conduction

[ 19948 Ky
[ s

[ 1ames oy

[ 7m mywe

[ 0 kg

P
,7

4[T]

KR ®

kRfm?jg

MONE hd

0 Jrgfkhi[T]
0 Jfmehire[T]

Cancel |

(a)

(b)

Hinh III-188: Nhap dir liéu cho vat liéu (a) VL1 va vat liéu (b) VL2

+ Ap dung qua trinh twong tu cho vat liéu VL2 con lai. Két qua khai bao vat liéu duogc quan
1y trén thé Material cia hQp thoai Properties nhu trén hinh bén.

Mateial | Section | Thickness |

DB

4+ Gan vat liéu cho timg phan cta két cau:

[ 10] name [ Type | standard
1 WLl Lises Def.
2 L2 Liser Def.

|2

Chose

Hinh III-189: Két qua khai bao vat liéu.

® Nhan vao nut Select Window trén thanh cong cu va chon céc phan tr mudn gan
vat lidu.
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® Chon vat li€u can gan trong ctra s0 Tree Menu. Kich chudt phai va chon 4ssign.

7.1.3.3. Khai bdo mdt cit

+ Trong bai toan ndy c6 hai loai mit cit:

®= MCI1 (4p dung cho cac thanh AB, CD, DE, FG).

®* MC2 (ap dung cho cac thanh BC va EG).

4 Qua trinh khai bao mat cat MC1
duoc tién hanh nhu sau:

= Paiu tién, chon menu Model =
Properties = Section hodc
Tree Menu Structure Analysis
= Geometry = Properties =
Section — Xuat hién hop thoai
Properties v6i thé Section.

i

Mateial Section |THl:|i.ncss |

Nae

| Type

| Shape |

Close:

Hinh III-190: HOp thoai Properties vai thé Section

* BAm nat Add... trén hop thoai nay dé nhdp mat cit m&i — Xuét hién hop thoai Section
Data. Trong hp thoai nay, ta chon thé co tén 1a DB/User sau d6 tién hanh nhép céc so

liéu cua mat cat MC1.

=

4 4
Section Data E] Section Data E]
DBfUser I DEUser l
SectionID |1 |. Solid Rectangle j SectionID |2 |D B j
Mame | MCL i User " DB Mame | MCZ " User " DB
Sect. Mame Sect. Name
—fF—
I~ I~
H 0.3 m H 0.z m
B 0.6 m B 0.1 m
b 0.0z i
L1 0.0z m
C 0 i
L2 0 m
Offset |Centroid - Offset | Centroid hd
Show Caleulation Results, . | Ok Cancel | | Show Calculation Results, .. | Ok | Cancel |
(a) (b)

Hinh III-191: Nhap dir liéu cho mét cit (a) MCZ va mét cat (b) MC2

¢ Nhap tén mat cat “MC1” vao 6 Name.
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¢ Vi mit cat “MC1” 1a mat cat dang chir nhat ddc nén ta chon kiéu mat cat 1 Solid

Rectangle. S6 liéu nhép dugc minh hoa nhu trén hinh.

¢ Kich chon User dé nhap kich
thudce cho mat cat:
e Nhap H=0.3 (m)
e Nhap B = 0.6 (m)
* Bim nut OK dé két thic viéc nhéap
dir ligu.
4+ Ap dung qué trinh twong tuy cho mit
cat MC2 con lai. Tuy nhién, vi mat
cat MC2 lg}t mat cat chir nhat rong nén
ta chon ki€u mat cat la Box.
4+ Két qua khai bao mit cit duoc quan
Iy trén thé Section cta hdp thoai
Properties nhu trén hinh.

7.1.3.4. Khai bdo lién két

[

Matenal  Section | Thickness |

] | Mare | Type | Shape | Add.,.

e
1 MC1 Uger 56 MadFy. .
Delste

Import
Renumber

Cose

=]

Hinh III-192: Két qua khai bao mat cat

Trong bai toan ndy, c6 hai loai lién két duoc sir dung d6 1a lién két ngoai va lién két trong:

4+ Lién két ngoai: O bai toan nay lién két ngoai chinh 1a cac gbi ctia dam bao gom

® Goi co dinh: 1a cac goi tai diém F cua két cau. Trinh tu khai bao gbi ¢6 dinh thuc hién

nhu sau:

¢ Chon menu Model = Boundaries = Support xuét hién hdp thoai nhu hinh sau:

Mode | Element Boundary ‘Mass Loadl

|Supp0rts jJ
Boundaty Group Name
|DeFauIt ﬂ J
Jptions

" Add 1+ Replace ™ Delete

Support Tvpe (Local Direction)

T Ry Doy
Bz i Dx
T
Dz ®
[~ D-ALL

Dx W Dy W Dz [v

[~ R-ALL

Rx | Ry [ Rz |v

Apply | Close |

(a)

Mode | Element Boundary ‘Mass Loadl

|Supp0rts jJ
Boundaty Group Name
|DeFauIt ﬂ J
Jptions

" Add 1+ Replace ™ Delete

Support Tvpe (Local Direction)

T Ry Doy
Bz RXDX
T

Dz ®

[~ D-ALL
Dx [ Dy W Dz [v

[~ R-ALL

Rx | Ry [ Rz |v

Apply | Close |

(b)

Hinh III-193: HOp hoi thoai dé khai bao (a) gdi c6 dinh va (b) goi di déng

¢ Khéng ché cac thanh phén chuyén vi ctia nut: Trong hop hoi thoai nay kich chon

cac thanh phﬁn Dx, Dy, Dz, Rx, Rz.

o
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Load ] Wit ] Design 1
Element ] Property ] Boundary ] Misc 1

Kich nuat Select Window trén thanh cong cu
va quét chon nut sé tao gbi co dinh.

Node

¢ Cudi cung nhan nut Apply dé xac nhan.

» Goi di dong: 1a cac gdi A, B, C, E, G. Viéc md
hinh hoa gbi di dong ciing dugc thyc hién tuong tu
nhu mé hinh héa gdi ¢ dinh nhung tai budc khong
ché cac thanh phan chuyén vi thi kich chon cac o
thanh phan Dy, Dz, Rx, Rz.

[ JElement Mumber
[ JElement Type Mumber
[ Elerment Type Mame

: ocal Direction
S ——

I|

[ Display by Group |

[ Display by Selection [v Display by Member

Display Option Reset all |

K | Cancel | Apply |

Hinh III-194: HOp thoai bat

chiéu xac dinh cua phan t
4 Lién két trong: chinh 13 lién két khép tai diém D. Pé mo hinh hoa khép (chdt) Iy tuong
trong MIDAS ta st dung chirc nang gidi phong lién két Beam End Release. Trinh tu thuc

hién nhur sau: Node | Elemert Boun... lMass ' Load |
= Bat ché d¢ hién thi chiéu cua phan tir bang cach »~
g B |Beam End Release ﬂ o
kich vao nut J trén thanh cong cu. Xuat hién hop
. . R ) : L N Boundaty Group Mame
thoai nhu hinh bén. Chon thé Element kich chon Default =
muc Local Direction.
Cptions
® Chon menu Model = Boundaries ® Beam End (+ AddiReplace " Delete
Release... xuat hién hop thoai nhu Hinh I11-195. Goneral Types and Partial Fbity
® Dung nut Select Window dé lya chon phan tu fl“
can giai phong lién két mot dau va kich chon thanh Fz v
A A s ’ A . ’ \ Mezcld My -7
phan ndi luc giai phong trong hop thoai. Kich vao Ty
nut Apply dé xac nhan. N1 1
M Fx . Sy
Nz ¥
Type: (* Relative " Walue
i-Mode j-Mode
Fe || |
Fy || ol
Fz || |
e | |
My || o
Mz | | I |
Fx, Fy, Fz
Mz, My, Mz :
Pinned-Finned | Pinned-Fixed |
Fixed-Pinned | Fixed-Fixed |
. b
< >

Hinh III-195: HOp thoai giai
phong lién két dau phan tur
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= Két qua nhu sau:

Hinh III-196: K&t qua khai bao lién két trong (khép quay tai diém D)
7.1.3.5. Khai bado tdi trong
7.1.3.5.1. Khai bdo cac truong hop tai
Viéc khai bao céc truong hop tai dugc thuc hién theo trinh ty sau:
* Chon menu Load = Static Load Case xuét hién hop thoai Static Load Case.
= Tién hanh thém céc trudng hop tai vao chwong trinh (TH1, TH2, TH3) nhu sau.

Tén trwdng hop | Ki€u (Type) M6 ta
tai trong (Name) (Description)
TH1 Dead Load of Component and Attachments(DC) Tai trong ban than
TH2 Dead Load of Wearing Surfaces and Utilities (DW) | Tai trong phan bo
TH3 User Defined Load (USER) Tai trong tap trung
- @i Made | Elemert | Boun... | Mass Load ‘
Mame  : | sl Self Weight -
e | = ety | e wei -
g | — — Load Case Mame
> N01 TH1Nalne Dead Load any(I:)nempnngm amlTal trong ha:etshcarr:lnm“ |TH1 j J
2[TH2 Dead Load of Wearing Surfa Tai trong phan bo
+ 3[TH3 User Defined Load (USER) Tai trong tap trung Load Group Mame

|DeFauIt j J

Self Weight Factor

Hat2 Wat.y
Hinh III-197: Khai bao cac trudng hgp tai trong tinh < [0
7.1.3.5.2. Khao bao tai trong ban than (THI) v |0
Vié¢e khai bao tai trong ban than dugc thyc hién nhu sau: 2 Io
+ Chon menu Load = Self Weight... xuat hién hop thoai TL;fd e E | ; | _21 l E;i:ﬂlt
nhu hinh bén.
4+ Trong muc Load Cases Name chon DC. . .
4+ Trong muc Self Weight Factor phan Z nhap vao gia tri -1. Operation
+ Nhan nat 4dd dé xac nhan. add | wodfy | pelete |
+ Két qua thu dugc nhu trén hinh.  Close |

Hinh III-198: Khai bao tai
trong ban than két cau

J
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7.1.3.5.3. Khai bdo cdc tai trong phdan bé (TH2) Neck | Bemert | Baun...| wess Load |
Trong bai todn co 2 loai tai trong phan bo: |Element Beam Loads =l .
4 Tai trong phan bd déu nam trén 2 thanh CD va DE (phan || | oedcasetame
" Ao [TH2 = ]
tirs6 3 va4).
i . . Load Group Mame
+ Tai trong phan b6 khong déu nam trén 2 thanh AB va GH || [osfaut = ]
(phﬁn trso 1 va 6) Options

 add " Replace  Delete

Trinh ty khai béo tai trong phan b6 déu trén 2 thanh CD va DE:

Load Type
< , . A . A N niform Loads -
4+ Dung nat & Select Window chon 2 phan tir s0 3 va 4. unforn L =l
w
+ Goi menu Load / Element Beam Loads... va nhap dir li¢u
vao trong trang Load: Mio—"" "2 7 5N

i
4

= Load Case Name: TH2
= Options: Add

Direction Global 2 -

® Load Type: Uniform Loads Projection:  { Yes & Mo
Yalue
a Direction.‘ Global Z {* Relative (" Absolute
. i|0 -G
® Value: Relative izll WI
= xl:1/3;x2:2/3 o }
"oy -8 it kMfm
apply | lose |

= Sau d6 kich bam nut Apply dé xac nhan.

Hinh III-199: Khai bao tai
trong phan bo déu

Trinh tu khai bao tai trong phan b6 khong déu trén thanh AB: Mode | Element | Boun... | Mass Losd |
+ Dung nit sl Select Window chon phan tir s6 1. [Element Beam Loads =
Load Case Mame
4+ Goi menu Load = Element Beam Loads... va nhdp dir [Tz = ]
lléu VéO trong trang LOad.’ Load Group Name
|Default ﬂ J
® Load Case Name: TH2 options
. i« Add  Replaxe " Delete
] .
Options: Add ond Teme
® Load Type: Trapezoidal Loads [Trapezoidal Loads [~
W
® Direction: Global Z wm\m
. T M
® Value: Relative B . o
)
B ox]:0;x2:1
. . . Direction Global Z -
= wl:-12; w2: -8 Projection : " Yes % MNo
* Sau d6 kich bam nut Apply dé xac nhan. T ve - Absclite
Trinh ty khai bao tai trong phan b6 khong déu trén thanh AB: x1 I;;g w1 I;Z
e Wz |-
\ , . X o K x3 |0 |0
+ Dung nut Select Window chon phan tir s6 6. xj [0 33 15
+ Goi menu Load = Element Beam Loads... va nhap dir Un;ﬁ:mr o |
liéu vao trong trang Load: : —

Hinh III-200: Khai bao tai
trong khong déu

J



CHUONG III: PHAN TiCH, TINH TOAN KET CAU

® Load Case Name: TH2

= Options: Add

® Load Type: Trapezoidal Loads

® Direction: Global Z

® Value: Relative

" ox]:0;x2:1

Byl -8 w2 -12.

= Sau d6 kich bam nut Apply dé xac nhan.
+ Két qua thu dugc nhu trén hinh.

Hinh III-201: Két qua khai bao tai trong phan bo két cau

7.1.3.5.4. Khai bdo cdc tai trong tdp trung (TH3)

Mode | Elemert | Boun... | Mass Load l

Trong bai toan co tai trong tp trung nam trén 2 thanh BC va CD

\ , |Element Beam Loads j J
(phﬁn tﬁ' S6 2 Vé 5) Load Case Mame
. r 5. A TH3 hd
Trinh tu khai bao tai trong tap trung nhu sau: La p— = ]
. , |DeFauIt j J
+ Dung nut L& Select Window chon 2 phan tir s 2 va S. Options

f» Add ( Replace 1 Delete

+ Goi menu Load = Element Beam Loads... va nhap dir 1iéu

Load Type

vao trong trang Load: [Concentrated Forces =
® Load Case Name: TH3 P B

Nio— 5N
= Options: Add L>|

® Load Type: Concentrated Forces
Direction Global 2 -

- Dil’ection.' GlObal Z Projection : . *
Walue

a Value.' Relathe * Relative (" Absolute
¥l |12 p1 | -150

- )C].' 1/2 =z |0 pz |0
=3 |0 P30

= PI:-150 At

= Sau d6 kich bam nut Apply. fpply | _ Close

Hinh III-202: Khai bao
tai trong tap trung

+ Két qua thu duoc nhu trén hinh.

Hinh III-203: Két qua khai bao tai trong tap trung
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7.1.3.6. Té hop tdi trong(CB)

Viéc khai bao td hop tai trong dugc thuc hién theo trinh ty sau:

4 Chon menu Results = Combinations... hodc nhin t6 hop phim Ctl + F9 xuit hién hop

thoai Load Combinations.

4 Sau d6 thuc hién thém t6 hop trong véi céc tai trong da khai bao & phﬁn trén vao phﬁn
Load Combinations List cung v&i cac hé s tuong ing cia ting trudong hop tai trong vao
trong phan Load Cases and Factors nhu hinh dudi:

=

Load Combinations

General |Steel Design | Concrete Design | SRC Design |
~Load Combination List ~Load Cases and Factors -
No Name | Active Type Description s LoadCase Factor i
» 1|CE Active  Add To hop tai trong b | THI(ET) 1.1000
* TH2(ET) 1.4000
TH3(ST) 1.26500
*
v d
£2 | > b
Copy | Impart... | Auta Generation... | Spread Sheet Form Copy inta | ISteeI Design vI
‘ File Mame: I C:\Documents and SettingsikKYT\Desktopi¥D1.lcp Browse I tMake Load Combination Sheet | ‘ Close I

Hinh III-204: Khai bao t6 hgp tai trong
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7.1.4. Chay chwong trinh

Sau khi tién hanh mé hinh hoa két cau, ta chon menu Analysis =

Perform Analysis hoic nhan

nat F5 dé chay chwong trinh. Néu qua trinh mo6 hinh hoa khong c6 15i thi s& c6 thong bao thuc

hién thanh cong & trong ctra sd Analysis Message nhu hinh:

£5 MIDAS/Civil V. 6.3.0 - [C:\Documents and Settings\KVTADeskiop\VWD1] - [Model View]

L Ele Edt Yew Model Load Analysis Results Design Mode Query Tools Window Help

Meru | Tables | Group Works } MudeIVwEWI

B woiks
-1 A Stuctures
o2 Modes: 7
—1 %5 Elements : B
%5 Beam: §
-/ HE Properties
= [X] Matesial: 2
[x] 1911
[x] 2:v12
- X Section: 2
I 1:m01
I 2:Mc2
- o Boundaries
-1 # Supports: B
2 Type 1 [011101]
2 Type2[111101]
I bl Beam End Releass: 1
¥~ Type 1 [ DODOOO 0000D |
i Static Loads
I [T} Static Load Case 1 [OC : Tai tiong b
W SellWeight [52=1 |
I [l Static Load Case 2 [DW ; Taitiong £
. Element Beam Loads : 4
I [ Static Load Case 3 [USER ; Tai trong
. Element Beam Loads : 2

[y =] S [& P L g g ey BX AE RS L) LG
Fifease =] 2l =l & B LEHEAGFOG BY BERAE (PR P

EPgLALDE
&5

&
-
-
+
L 4
L
+
=]
B
5]
@
A
F
b
@
&l

YOUR MIDAS JOF I5 SUCCESSFULLY COMPLETED....... C:\Docunents and Setrings\KVT\Desktop\VD1

TOTAL 30LUTION TIME..: 0.21 [sec]
Q
l ) [\ Commend Messagej\ Analysis Message

For Help, press F1 Frame-4 415, 0,0 G:415,0,0

| KR| e |
e Y]

Hinh III-205: Thong bao sau khi chay chuong trinh

7.1.5. Cac két qua chinh
7.1.5.1. Phdn luc

Pé xem gia tri phan lyc, chon menu Results = Reactions = Reaction Forces/Moments...
xuat hién hop thoai hién thi két qua. Lua chon truong hop tai trong, loai phan luc can hién thi
trong hop thoai vira xuat hién. Hinh dudi minh hoa viéc chon trudng hop tdi trong ban than

(THI) va phan lyc FXYZ:

&
i Fle Edt View Model Load Analysis Results Design Mode Query Tooks Window Help
Dl & s ey 3X | |dEE S Aedd LG

Eni LPLS

Reactions IDamm\s Forces | stresses | Model View |

Reaction Forces/Maments =] |

Load Cases{Combinations

5T THL 2| |
Step
Compenents

CF CFY FZ & Fxyz
COMX OO MY T MZ O MRYZ
I Local (f defined)

=) t OOE

Type of Display
[ ¥ales .| [ Legend ..

1,000000

Bls

Arrow Scale Factor:

B tdrwe @099 34

T
Fifesse ] il =& g LHERFEG B B A PP ordE R

- [=]X]
=|5] %]
WNBEALUE
&a

'TOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... C:\Documents and SettingsiKVTi\Deskeop\vDL
TOTAL SOLUTION TIME..: 0.56 [sec]

b

[\ Command Message i Analysis Message

5o

For Help, press F1 Node-3 [ 415,0,0 [6:41.5,0,0

ILel | 2
P e = e P = A |

Hinh III-206: Gia tri phan luc Fxyz tai cac goi
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7.1.5.2. Biéu do noi lie, bang ndi lwc

Pé xem biéu d6 ndi luc, chon menu Results = Forces & Beam Diagram... xuat hién hop
thoai hién thi két qua. Lua chon truong hop tai trong, loai biéu dd ndi luc (momen hodc luc cit)
can hién thi trong hop thoai vira xuét hién. Hinh dudi minh hoa viéc chon truong hop tdi trong
ban than (THI) va biéu 6 momen My:

& - [=]x]
== x|

&Eile Edit Wiew Model Load Analysis Results Design Mode Query Tools Window Help

b=Ed &L & M G e Ay Y LKA LE TS ALOR
Filbse -] 7 =& T AHE k@ e By BB AR | Py B &|&

Reactions | Deforma... Forces ISlrESsesl Mode View |

Eieam Disgrams S J

Livad Cases/Combinations

ST:THI S| Joua
Step

Components

r R O oMx

CF R C

oMy oMz O My

Display Options
" Exact " o Fil
* 5Paints * Line Fill

Sealer [1.oopop | O SoidFill
Type of Display

W Contour .| [~ Deform ..
¥ Values .| [ Legend .|
[~ Animate .| [~ Undeformed
I~ Mirored .|

Qutput Section Lacation

I ] I
W absMax [ Minfax [ al

Apply Close ol

P@OII Y ==t O

[
o

i

g ||
@ |[7oor mpas 0B T3 SUCCERSFULLY CONPLETED....... C:\Docunents and Settings\KVTDesktopivhl ~
TOTAL SO0LUTION TIME..: 0.56 [sec]
(oY
o -
e |FTATFTHT, Command Message  j Analysis Message IK: o
For Help, press F1 Frame-1  |U:6, 0,0 Gi6, 0,0 e | e e e = |

Hinh III-207: Biéu d6 mémen My cia bai toan

Pé xem bang noi lyc, chon menu Results = Result Tables = Beam = Force... xuit hién hop
thoai:

B Records Activation Dialog

Mode or Elerment /bjﬁgﬁe\ﬂiombination
all Mone | Inverse| Prew [WITH1(ST) [WiPart i

[W|TH2(sT) [WPart 1/4
] |1res [THZ(ST) Part 2/4

[CICB{CE) [WlPart 34
Select Tvpe [WIPart ]

|Element Twpe j Add
A

TRUSS

BEAM

PLAME STRESS
PLATE Replace
PLAME STRAIN

AXISYMMETRIC ~ Intersect

Delete

Hinh III-208: HOp thoai xuat bang nai lu'c

Trong hop thoai nay, lya chon truong hop tai trong va to hop tai trong, nlt can xem sau do an
nut Ok dé xac nhan. Két qua thu duoc nhu sau:



CHUONG III: PHAN TiCH, TINH TOAN KET CAU

£ - =[x
WA Fle Edt View Model Load Analysis Results Design Mode Query Tools Window Help _ =] X
D d L = 2k% B
FEES I il =& =] 8 &G
Meru | Tables | Group Works } Model View  Result{Beam Force] |
Axial Shear-y Shear-z Torsion Momenty | Momentz s
= éc":? . (e || e || et ‘ (K | (k) ‘ (k) | (kl-m) ‘ (klm) | (kH-m) ‘
- ructures
i 3 1 THE i 000 000 2854 000 000 000
2 i 1 THE 114 0.00 000 1581 000 66.53 000
= Elemerts: 6 1 THI 214 0.00 0.00 -3.08 0.00 8489 0.00
P Beam: 6 1 THI £ 0.00 000 963 000 65.08 000
- HEl Properties 1T i 0.00 000 2235 000 3710 000
- [T] Material: 2 2 THI i 0.00 000 664 000 3710 000 —
1.0 2 THI 11 .00 000 885 000 413 000
[T 2 vz 2 THI 214 000 000 13.05 000 4187 000
ST Secin: 2 2 THI 304 000 000 16.26 000 -100.30 000
T 1o 2 THI i 000 000 19.47 000 A71.75 000
3 THI i 000 000 -38A7 000 7175 000
L z:me2 3 THI 114 000 000 -2883 000 9851 000
= gy Boundsries 3 TH 204 0.00 000 -18.08 000 4294 000
I £ Supports: 6 3 THI £ 0.00 000 954 000 1073 000
2 Type 1[011101] 3 THI j 0.00 000 -0.00 000 000 000
A Type 2111101 ] 4 THI i 0.00 000 -0.00 000 000 000
“1b4| BeamEnd Feleste: 1 4 THI 114 000 000 954 000 1073 000
P Type 1 [ 00DCOD 000010 | 4 THI 214 000 000 19.08 000 4294 000
meNv oo b 4 THI 304 000 000 2863 000 9551 000
B : 4 THI i 000 000 3817 000 A71.75 000
~ [l Stalie Load Case 1 [TH1 : Tai vong | 5 THI i 000 000 1947 000 47175 000
W SelfWeight [ $2=1] 5 THi 14 000 000 1626 000 10030 000
-/ [C)) Static Load Case 2 [TH2 ; Tai hong | 5 TH 2 0.00 000 1305 000 -4 67 0.00
S Elemnent Beam Loads : 4 5 THI £ 0.00 000 985 000 413 000
I [C]) Static Load Case 3 [TH3 ; Taitong t 5 TH i 0.00 0.00 664 0.00 3740 0.00
Pl B i & TH i 0.00 000 2235 000 3710 000
6 THI 114 0.00 000 953 000 85.08 000
6 THI 214 000 000 309 000 9489 000
ROTH1 7 nnn non LS Al non RR &3 nnn it
4[> ]\BeamForce f ] | »
YOUR. MIDAS JOE I3 SUCCESSFULLY COMPLETED....... C:\Documents and Fettings\KVT\Desktop\VDL ~
TOTAL SOLUTION TINE..: 0.56 [=ec]
-
1 | 3 \ \ | |\ Command Message ), Analysis Message | q o
For Help, press F1 Frame-1 |0:6,0,0 G600 W =l m <] B [T W =2 =

Hinh III-209: Két qua bang gia tri ndi luc

7.1.5.3. Biéu do chuyén vi, bang chuyén vi

Pé xem gia tri chuyén vi, chon menu Results = Displacements... xuat hién hop thoai hién thi
két qua. Lua chon truong hop tai trong, loai phan luc can hién thi trong hop thoai vira xuat
hién. Hinh dudi minh hoa cho lya chon truong hop tdi trong ban than (THI) va chuyén vi theo
3 phuong X,y , z:

- = 7]

W Fle Edit View Model Load Analysis Resuls Design Mode Query Tools Window Help _|= ﬁ
Ded EER & P slig | Fe )y 3| S FANS NG EPEALGOE
Filpse = Eal =& ZlE LHE A G BY BERA®||Prrarg P & &

Model View |

Reactions Deforma... }Furces Stresses |

Deformed Shape -] -

Lozd CasesiCombinations

ST: TH | |
Step

& o b
~ Ld
& t
Components ¥
o Doy oz

" DX DYz " Dxz it
& DRVZ s
Type of Display [Vl
~ .+ T Undeformed Ve
v values .| [ Legend .| B
I~ Anmate .| [ Mirored .. ®
7 4
= s
in Tk
<h
)
a8l ||e
@

@ [voun MIDAS T0B I3 SUCCEESFULLY COMPLETED....... C:\Documents and Settings\EKVTiDesktop\VDL ~

TOTAL $OLUTION TINE..: 0.56 [sec]

Q¢

4 v

A, [ATFTH Command Messags ), Analysis Message L« | o

For Help, press F1 Wode2  [:12,0,0 @12,0,0 I ey ] e = ==

Hinh III-210: Biéu d6 chuyén vi

Pé xem bang chuyén vi, chon menu Results = Result Tables = Displacements... xuit hién
hop thoai:
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Mode or Element

All

MNone |

Inverse |

Pres

Loadcase/Combination

J | ka7

Select Type

|Element Type

TRUSS
BEAM

PLAME STRESS

PLATE

PLAME STRAIM
ARISYMMETRIC

=

Delete

Replace

Intersect

| [WTH1{ST}

WITHZ(S5T)
WITH3(ST)
CCB(CE)

Hinh III-211: Hop thoai xuat bang chuyén vi

Trong hop thoai nay, lia chon truong hop tai trong va t6 hop tai trong, nit can xem sau d6 an
nut Ok dé xac nhan. Két qua thu dugc nhu sau:

IDAS/Civil ¥ 6.3.0 - [C:\Documents and Settings\KV T\Desktop¥VD1] - [Result-[Displacement]]

G Fle Edit View Model Load Analysis Results Design Mode Query Took Window Help
(== D =AY =3
3 o
Filease -] il =& =l & & &
Ty ey v ModslView Result{Displacement] |
DX [ 0z RX RY RZ =
otk
qu etctues tode | Load | qm) | m) ‘ m) | iIrad]) ‘ (Irad)) | iIrad)
© [atin: 3 1 TH 0000000 0000000 0000000 0000000 0011193  0.000000
2 2 TH1 0000000 0000000 0000000 0000000 -0.013383  0.000000
= 57 Elements: 5 3 THI 0000000 0.000000 0000000 0000000 0.074032 0000000
% Beam & 4 THI 0000000 0000000 0769035 0.000000 -0.089238  0.000000
= Hl Propetties 5 TH1 0000000 0000000 0000000 0000000 -0074032  0.000000
1 [T] Material: 2 6 THI 0000000 0000000 0000000 0000000 0013383 0000000
1w 7 THE 0000000 0000000 0000000 0.000000 -0.011193  0.000000
E 22 1 TH2 0000000 0000000 0000000 0000000 0022406  0.000000
= T Section: 2 2 TH2 0000000 000000 0.000000 0.000000 -0.022715 0000000
T 1Mo 3 TH2 0000000 0000000 0000000 0000000 0058379  0.000000
4 TH2 0000000 0000000 0580458 0.000000 -0.0B5815  0.000000
L z:he2 5 TH2 0000000 0000000 0000000 0000000 -0.058378 0000000
-z Boundaries & TH2 0000000 0000000 0000000 0000000 0022715 0000000
' £ Supports: 6 7 TH2 0000000 0000000 0.000000 0.000000 -0.022405 0000000
& Type1[011101] 1 THE 0000000 0000000 0000000 0.000000 -0022045 0000000
A Type2[111101] 2 TH3 0000000 0000000 0000000 0000000 0044151 0000000
= | Baam End Release : 1 a3 0000000 0000000 0.000000 0.000000 -0.152683  0.000000
P4 Type 1 [ 000000 000010 4 TH3 0000000 0000000 1374239 0000000 0452693 0.000000
o *‘_ Static Loads 5 TH3 0000000 0000000 0000000 0000000 01526883 0.000000
6 TH3 0000000 000000 0.000000 0.000000 -0.044151 0000000
- [ Static Load Case 1 [TH1 :Tairangt 7 THE 0000000 0.000000 0000000 0000000 0022045 0000000
W Self Weight [ 5Z=1]
I [G) Static Load Case 2 [TH2Z ; Taikong f
& Element Beam Loads : 4
~ (o)) Static Load Case 3 [TH3 : Taitrang t
A Element Beam Loads : 2
[« [*]\pisplacements / K 2
YOUR MIDAS J0B IS SUCCESSFULLY COMPLETED....... C:\Docunents and Settings\EVT\Desktop\vDL IS
TOTAL SOLUTION TIME..: 0.56 [sec]
~
<« 4 [\ Command Message ), Analysis Message Kl 2l
For Help, press F1 Nodez  L:12,0,0 612,00 o | e - e e = == |
I e

Hinh III-212: Két qua bang gia tri chuyén vi
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7.2. Bai toan khung
7.2.1. S6 liéu
+ So db két cAu
= Kich thudce hinh hoc: L1 =30m, L2 =40m, L3 = 30m, H = 20m.

q1 M a2 g3
I 2 T
% P1 6m P2 %
-~ £l 5 1°CmI o 5003@?)
L1 ‘ L2 ‘ L3

Hinh III-213: Hinh vé mo hinh két cau bai toan khung
+ Vit liéu:
= Thép (4p dung cho dam) véi cac thong sb sau:
y=78,5 kN/m’; E =2.10° kN/m*; p = 0,3; o = 1,2.10°(1/°C);
= B¢ tong (ap dung cac tru) vdi cac thong sb sau:
y=24,5kN/m’; E=3,1.10" kN/m*; p = 0,2; a. = 1,08.10°(1/°C);
+ Mt cit:
* Ddm: ¢6 mit cat dang hop nhu hinh v&.
= Try: cb dang 6ng nhu hinh vé.
+ Tai trong:
® Tai trong ban than (DC).
» Céc tai trong phan b (DW) vai ql = 45 kN/m, q2 = 60kN/m, q3 = 40kN/m.
= Tai trong tap trung (USER) v4i P1 = 145 kN, P2 = 145kN, M = 120kN.m.
® Tai trong di dong (MV): HL93.
= T hop tai trong (CB): CB=DC x 1,1 + DW x 1,4 + USER x 1,25 + MV x 1,75
4+ Yéu cau thue hién:
* Xay dyng mé hinh theo so dd tinh trén.

* Xuit cac két qua: biéu d6 momen, luc cit va chuyén vi Gmg véi timg trudong hop tai va
to hop tai trong da cho.

* V& duong anh hudng va xuat két qua vi tri bat loi cua tai trong cho mémen mat cit
gitra nhip 3.

I



GIAO TRINH TU PONG HOA THIET KE CAU PUONG

Bai toan nay duogc thuc hién trén phién ban MIDAS/Civil 7.01
7.2.2. Thiét 1ap ban dau ciia dy 4n

+ Thiét Igp don vi:

= Theo bai toan d cho h¢ thong don vi dugc chon: chidu dai 1a m va luc 1a kN.

® Chon menu Tools = Unit System va chon don vi trén giao di¢n Unit System nhu

Hinh I1I-214.

= Nhén nat OK dé xac nhan.

Force (Mass)

N (ka)
 an * kN (ton)
" kot (ko)
{~ tonf (ton)
" Ibf (b)
" in " kips (kips/g)

" mm

ft

Temperature

(* Celsius (" Fahrenheit

MNote : Selected units are displayed in relevant

dialog boxes, Values are NOT changed with
Hnita.

[~ Set/Change Default Unit System

OK | Apply

Cancel |

Hinh III-214: Thiét Iap don vi cho bai toan

+ Xdc dinh kiéu két cdu: Bai toan da cho 1a bai toan két ciu phing nén ta thiét lap kiéu két

cau nhu sau:

® Chon menu Model = Structure Type.

® Trong muc Structure Type: chon X — Z Plane.
* Nhan OK dé két thuc viéc thiét 1ap.

Structure [yps

Structure Type

" 3D {+ X-ZPlane " ¥-ZPlane " X-Y Plane

Conversion of Structure Self-weight into Masses

{+ Do not Convert

" Lumped Mass
{+

-
" Consistent Mass

9.806 mfsec”2
0 Icl

Gravity acceleration :

Initial Temperature :

[ Align Top of Beam Section with Center Line (X-Y Plane) for Display

" Constraint RZ

[~ Align Top of Slab{Plate) Section with Center Line {X-¥ Plane) for Display

oK

Cancel |

Hinh III-215: Xac dinh ki€u két ciau cho bai toan

(&

= Bam vao nut

Front dé c6 thé quan sat mo hinh két cdu dé dang hon.
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7.2.3. Thwe hién m6 hinh héa
7.2.3.1. Khai bao vit li¢u
+ Trong bai toan nay ta tién hanh khai bao 2 vat liéu sau:
= Vat liéu bé tong (4p dung cho dam).
= Vat li¢u thép (ap dung cho céc tru).
4 Qua trinh khai bao vat li¢u bé tong dugc tién hanh nhu sau:

= PAu tién, chon menu Model = Properties = Matqrial hodc TreeMenu Structure
Analysis & Geometry = Properties @ Material. Xuat hién hop thoai Properties véi
thé Material:

M aterial | Section | Thickhess |

1D | Mame | Type | Standard Add...

Maodify...
Delete
Copy
Import
Renumber

Hinh III-216: HOp thoai Properties véi thé Material

= Bim nut Add... trong hdp thoai Properties —» Xuét hién hop thoai Material Data.
Trong hop thoai nay nhép céc thong so tuong tng vao giao dién nhu Hinh II1-216:

¢ Nhap tén vat liéu “Thep” vao 6 Name.

¢ Chon “Steel” trong muc Type of Design clia phan Elasticity Data.
¢ Chon “None” trong muc Standard cia phan Steel.

¢ Nhap E = 2e+8 (KN/m?) vao 6 Modulus of Elasticity.

¢ Nhap u = 0.3 vao 6 Poission’s Ratio.

¢ Nhép a =1.2¢-5 (1/°C) vao 6 Thermal Coefficient.

¢ Nhiap y=78.5 (KN/m’) vao 6 Weight Density.

¢ Bam nut OK dé két thuc viéc nhép dit liéu.
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Material Data

M

aterial Data

General
Material 1D

Elasticity Data

Type of Design

——

Steel hd

Name

Thep

Steel

Standard  |None -

g

oo [ ]

Congete

Type of Material
{+ Isotropic

Steel

Modulus of Elasticity :
Poisson's Ratio
Thermal Coefficent :
Weight Density

[™ Use Mass Density:

Concrete
Modulus of Elasticity :

Poisson's Ratio
Thermal Coefficent :
Weight Density

r

Plasticity Data

Plastic Material Name
Thermal Transfer
Spedfic Heat

Heat Conduction

" Orthotropic

Standard

DB

[2:0000=008 | oum~2
oz
(12002005 fc)
[ 75 ki3
[ 0 wumrak

0 knim~3
0 kN/m*3/a

MNOME -

0 kealTa/kNFTC]
0 kealjm=*hr=[C]

oK | Cancel |

(a)

General

Material ID

Elasticity Data

Type of Desian

——

Concrete hd

Betong

Steel

Standard

S

I

DB

Concrete

Type of Material
{+ Isotropic

Steel

Modulus of Elasticity :
Poisson's Ratio
Thermal Coefficent :
Weight Density

r

Concrete
Modulus of Elasticity :

Poisson's Ratio
Thermal Coefficient :
Weight Density

[~ Use Mass Density:

Plasticity Data

Plastic Material Name
Thermal Transfer
Spedfic Heat

Heat Conduction

Standard  |Mone

" Orthotropic

0 kNim~3fa

3.1000e+007  jpyjm~2

0.2
1.0800e-005  1j[c]

245 kNfm~3

0 knjm~3fa
NONE h

0 keala kN=TC]
0 kealim*hr=[c]

oK | Cancel

(b)

Hinh III-217: Nhap di liéu cho vat liéu (a) Thep va (b) Betong

+ Ap dung qua trinh tuong tu cho vat li¢u Befong con lai. Két qua khai bao vat liéu dugc
quan ly trén thé Material ctia hdp thoai Properties nhu trén hinh bén.

b aterial | Section | Thickness |

D | MName | Type

| Standard

1 Thep
2 Betong

Steel
Concrete

Add...

Modify...
Delete
Copy
Import
Renumber

Hinh III-218: Két qua khai bao vat liéu.

4+ Gan vat liéu cho timg phan cta két cau:

® Nhan vao nut Select Window trén thanh cong cu va chon céc phan tr muon gan
vat lidu.

® Chon vat liéu can gan trong cua s0 7ree Menu. Kich chudt phai va chon Assign.
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7.2.3.2. Khai bdo mdt cit
+ Trong bai toan ndy co hai loai mat cat:
= Mit cit dam (ap dung cho dam).
= Mt cit try (4p dung cho cac tru).
4 Quia trinh khai bao mat cit dam dugc tién hanh nhu sau:

* Pau tién, chon menu Model =
Properties = Section hodc
Tree Menu Structure Analysis

Material  Section | Thickness |

= Geometry = Properties = D [ Name [Type [ ’shape =
Section — Xuat hién hQp thoai Modify...

. , . N . Delete
Propertles véi thé Section. -
opy
Impart
Renumber

Hinh III-219: HOp thoai Properties vai thé Section

* Bim nut Add... trén hop thoai nay dé nhdp mat cit m&i — Xuét hién hdp thoai Section
Data. Trong hop thoai nay, ta chon thé co6 tén la DB/User sau d6 tién hanh nhép céc so
liéu cuia mat cat dam.

Section Data - Section Data -
- - - - = -
DE/User I DB /User ]
SectonID |1 | [ ko SeconID |2 ‘ O rpe
Name | Dam = User " DB AISC2K(US) Name | Tru + User " DB

Sect. Mame Sect. Name

|¥ Consider Shear Deformation. I¥ Consider Shear Deformation.

Offset: Center-Center

i Change Offset ...

Show Calculation Results. .. | OK | Cancel |

Offset: Center-Center

| Change Offeet ...

Show Calculation Results. .. | OK ‘ Cancel |

(a) ] (b)
Hinh III-220: Nhap dir liéu cho (a) mat cat dam va (b) mat cat tru

¢ Nhap tén mat cat “Dam” vao 6 Name.

L

8
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¢ Vi mat cit “Dam” 12 mat cat dang chit nhat rong nén ta chon kiéu mat cat 1a Box.
S liéu nhap duge minh hga nhu trén hinh.

¢ Kich chon User dé nhap kich thuéc cho mat cit:
e Nhap H=2 (m)

o Nhap B = 6 (m) Material Section |Thickness|
° Nhép w = 01 (m) D | Name |Type Shape Add...
A Lo I
e Nhap #/=0.04 (m) Delete
* Bim nut OK dé két thic viée oy |
A ~ 1A Import
nhap du ll@u. Renjmber

+ Ap dung qua trinh twong tu cho
mit cit tru con lai. Tuy nhién, vi
mit cit tru l1a mat cit tron r6ng nén
ta chon kiéu mat cit 1a Pipe.

4+ Két qua khai bao mit cit dugc
quan ly trén thé Section cua hop
thoai Properties nhu trén hinh.

Hinh III-221: Két qua khai bao mat cit

7.2.3.3. Xdy dung mé hinh phan tiv

X4y dung mé hinh phan tir bao gdm cac cong viéc chinh 14 tao cac nut va phan tu; gan cac diéu
kién bién, v.v. Viéc mo hinh héa phan tir dugc thyc hién cin cir vao cau tao va diéu kién lam
viéc cua cong trinh.
4 Céc phan tir trong mo hinh c6 thé dugc xay dung bang nhiéu cach khac nhau. Trong vi du
minh hoa ndy, mé hinh phan tir s& dugc mé hinh theo phwong phap Extrude. Trudc hét,
phai tao nit xudt phat cho dam:

= Chon menu Model = Nodes = Create Nodes xuit hién hop thoai nhu hinh sau:

Mode: IEIement | Boun... | Mass | Load l

|Create Modes j J
Skart Mode Mumber | 1 J

Coordinates (x,w,z)
|0,0,0 m

Copy
Mumber of Times n El:

Distances (dx,dy,dz]

|0,0,0 m

[v Merge Duplicate Modes J

[v Intersect Frame Elements J
apply | Close |

Hinh III-222: Hop thoai nhap cac thong so khi tao nit cho moé hinh
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® Nhap toa do nat dau tién Coordinate (x,v,z): 0,0,0 Element Attribute
. Lan o . B . Element Type: Beam i
® Nhaép s0 lan 1ap khi tao nat Number of Times: 1 Material :
| 2 |2: Betang j J
= Khang dinh viéc nhdp bang bam nit Apply. Két qua s& cection
tao ra 1 nut twong ng v6i diém nat dau tién cua két [ 1 [1Dem =] ]
cAu.

Beta Angle : a * | [Deq]
+ Pau tién, phan dam cua khung s& duoc md hinh s& bang
cach su dung Iénh Extrude v6i chiéu dai da cho nhu hinh

veé tu nut da t{lO. Generation Type
{* Translate { Rotate { Project

* Goi menu Model = Elements = Extrude xuit hién | Trandation
h6p thoai. (" Equal Distance

. i+ U | Distal
¢ Chon Generation Type: Translate reanE e

¢ Trong muc Translation chon Unequal Distance va
nhép vao 0 Distances: 30,2@20,30

Axiz: ™ x Oy O z " Arbitrary

Distances : 30,2@20,30 m

= Bam vao nut Select Window trén thanh cong cuy va || (Bemele: 5.3 4.5, 3@5.0)

lurra chon nat vira tao ra trén ctra sO mo hinh.

= Bam nut Apply dé khang dinh.

Merging Tolerance |

Apply | Close |

Hinh III-223: Tao phéan
dam cia két cau bang
phudng phap Extrude

+ Tiép theo, hai tru s€ dugc mo hinh ciing béng phuong [ Eement atribute
phép Extrude. Phan sau minh hoa viéc tao tru bén trdi con || ElementType:  |Beam hd
A 21 ol TA . Material :
tru bén phai s€ thuc hién tuong tu: , [ 2][ e o=
= Goi menu Model = Elements = Extrude... xuat hién || Section:
hop thoai. [ 2]z =]
Beta Angle a * | [Deql

¢ Chon Generation Type: Translate

¢ Trong muc Translation
Generation Type

¢ Chon Equal Distance va chon Axis 1a x (+ Translate (" Rotate (" Project
n . A Translation
[} L= -
Nhép vao 6 dx,dy,dz: -20,0,-20 & Equal Distance
e Phan Number of Times : 1 L

® Bam vao nut Select Window trén thanh cong cu va dodvdz [20,020  m
lga chon nat s6 2 (nut cuodi cia phan tur thir nhat) vira
tao ra trén ctra sO mo hinh.

Mumber of Times : 1 =
= Bam nit Apply dé khang dinh.

4+ BAm vao nit Fit trén thanh cong cu dé hiéu chinh

toan bo ket cau vira voi khung nhin trong ctra s6 mo hinh Merging Tolerance |

Apply | Close |

Hinh III-224: Tao tru bén
trai cua két cau bang
phuong phap Extrude

J
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+ Két qua ta dugc mo hinh dam nhu hinh.

Hinh III-225: Két cau khung sau khi dugc mo hinh trong rng dung
7.2.3.4. Khai bdo lién két

Trong bai todn nay, c6 hai loai lién két duoc st dung do 1a lién két ngoai va lién két trong:
4 Lién két ngodi: O bai toan nay lién két ngoai chinh 1a cac gdi cta cua két ciu bao gdbm
» Ngam cé dinh: tai cac chan tru ctia két ciu. Trinh tu khai bao ngam c¢b dinh duogc thuc
hién nhu sau:

¢ Chon menu Model = Boundaries = Support... xuét hién hdp thoai nhu hinh sau:

Mode | Elernent Eaundar',r| Mass | Load MNode | Element Bnundar',fl Mass | Load

|5up|:|or13

Boundary Group Mame

=l

Support Type {Local Direction)

|Supp0ris

Boundary Group Name

ElEl

Support Type (Local Direction)

|Default j J |Defau|t j J
Options Options
(« add (" Replace { Delete (* Add (" Replace (" Delete

Z Z
By Dy » 7 Ry Dy W
R Dx Rz Dz
Rz Rz
Dz x Iz *
v D-ALL [ D-ALL
Dx v Dy v Dz |[v px [ Dy W Dz W
v R-ALL [ R-ALL
Rx ¥ Ry ¥ Rz |[v Rx W Ry [ Rz W
Apply | Close | Apply | Close |
(a) Ngam cd dinh (b) Goi di dong

Hinh III-226: Hop hoi thoai dé khai bao (a) ngam cé dinh va (b) gdi di dong

¢ Khéng ché cac t‘hénh phén chuyén vi ctia nut: Trong hdp hoi thoai nay kich ghon’ tat
ca cac thanh phan Dx, Dy, Dz, Rx, Ry, Rz (hoac kich chon D-All va R-All) d¢ khong
ché toan bd cac thanh phan chuyén vi cia ntt.

¢ Kich nat [ Select Window trén thanh cong cu va quét chon nat s& tao ngam cb
dinh.
¢ Cubi cung nhén nat Apply dé xac nhan.
* Goi di déng: 1a cac gbi tai hai diém dau va cudi ctia ddm. Viéc mo hinh héa gbi di
dong cling dugc thuc hién tuong ty nhu mo hinh hoéa ngam c6 dinh nhung tai budc
khong ché cac thanh phan chuyén vi thi chi kich chon céc thanh phan Dy, Dz, Rx, Rz.
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* Tuy nhién, trong vi du nay hai try cta két ciu déu nghiéng mot goc 45°. Do vay dé mo
hinh két cau trong tng dung mo ta ding voi sy [am viée cua nd ngoai thyc t€ nén phai
xoay hai ngam ¢0 dinh da tao mot goc 45° (chan tru trai) va -45° (chan tru phai).

® Duoi day la trinh thyc hién vi¢c xoay ngam ¢ dinh & chan tru trai:
¢ Bat ché do hién thi hé toa dd cua nut béng cach kich vao nut E trén thanh cong

cu. Xué‘g hién h(:)p thoai nhu hinh bén. Chon thé Node kich chon muc Node Local
Axis.Nhan Ok d€ xac nhan.

Display |£|
Load ] View ] Design ]
MNode l Element ] Property ] Boundary I Misc ]
[ Mode
cENode Local Axis
[ Display by Group | J

| Display by Selection |v Display by Member
[ Hidden Labels

Display Option | Reset all |

Ok | Cancel | Apply |

Hinh III-227: Hop thoai hé toa do nat

¢ Kich nut Select Window trén thanh cong cu va

quét chon niit chan cua tru bén trai. [Node Local Axis I
¢ Chon menu Model @ Boundaries @ Node Local Options
Axis... xuat hién hop thoai nhu hinh sau. (¢ AddReplace (" Delete
o Chon Add/Replace trong muc Options. Define Local Axis
Input Methed :
e Trong muc Define Local Axis: & angle (" 3points " Vector
A Input Method : Angle oz’ Z
A about y’: 45 o
o Nhan nat Apply dé xac nhan. x e
= Viéc xoay ngam cd dinh ¢ chan try phai ciing thuc z w* f ¥
hién tuwong ty nhu xoay ngam co dinh & chan tru trai
chi khac & cho 1a goc xoay la -45°. aboutx: |0 ~| Idedl

about y': 45 | [deq]
about 2™ 0 | [deq]

Apply | Close |

Hinh III-228: HOp thoai dinh
nghia hé toa do nat
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+ Lién két trong: chinh 1a lién két khép tai diém

giita ctia két cau. D& mo hinh hoéa khép (chét) Iy | Node | Element  Boundary| Mass | Load
tuéng trong MIDAS ta sir dung chitc ndng giai | =
phong lién két Beam End Release. Trinh tu thyc | |83 EndRelease = o
hién nhu sau: Boundary Group Name
= Bat ché do hién thi chidu cia phin tir bing | | [Defaut = -
cach kich vao nut E trén thanh cong cu. Options
Xuat hién hop thoai nhu hinh dudi. Chon thé {+ AddReplace (™ Delete
Element kich chon muc Local Direction.
General Types and Partial Fodaty
Display |£|
£
Load ] View ] Design ] T
Node Element l Property ] Boundary ] Misc ] Fz oy
Hz% My
st By
e
[ Element Number N 1% #
[ Element Type Number N2 o
:ElementType MName
[ Gap
[ Hook e . [ =
[Cable Type: [+ Relative " Value 3
C% iMode jMode
Fx | r I |
Fv (I ) |
Fz ([T | o |
Mx || r |
[~ Display by Group | J |
[~ Display by Selection |v Dizplay by Member My I_ 'F |0
[~ Hidden Labels Mz o . I |
Display Option | Reset All |
0K | Cancel | Apply | Fx, Fy" Fz
Mx, My, Mz :
Hinh III-229: Hop thoai bat chiéu xac dinh Pinned-Pinned |  PinnedFixed _ |
cua phan tu FiedPinned | FixedFiced |
® Chon menu Model = Boundaries = Beam
End Release... xuat hién hop thoai nhu Hinh Apply | Close |

11-230.
Hinh III-230: HOp thoai giai phong
lién két dau phan tor
®= Dung nut Select Window dé lua chon phan tir can giai phong lién két mot d?}u va
kich chon thanh phan ndi luc giai phong trong hop thoai. Kich vao nut Apply dé xac
nhan.

= Két qua nhu sau:

Hinh III-231: K&t qua khai bao lién két cia két cau
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7.2.3.5. Khai bdo tdi trong tinh
7.2.3.5.1. Khai bdo cac truong hop tdi
Viéce khai bao cac truong hop tai dugce thyc hién theo trinh tu sau:
4 Chon menu Load = Static Load Case xuit hién hop thoai Static Load Case.

+ Tién hanh thém cac truong hop tai vao chuong trinh (DC, DW, USER) nhu sau.

Tén trwdng hop | Kiéu (Type) Mo ta
tai trong (Name) (Description)
DC Dead Load of Component and Attachments(DC) Tai trong ban than
DW Dead Load of Wearing Surfaces and Utilities (DW) | Tai trong phan bo
USER User Defined Load (USER) Tai trong tap trung
(Siaticload Cove: R - Mode | Element | Boundary| Mass Load |
- M::?fy | |self weight -] .
DescriDtiunl : Delete |
= — E ~Load Case Mame
» -
Dead Load of Wearing Surfa| Tai trong phan bo IDC J —|
User Defined Load (USER) | Tai trong tap trung
—Load Group Name
IDEfault j _l
— Self Weight Factor
gt 2 Mty
Z 4
H ' gt X
X
Hinh III-232: Khai bao cac truang hgp tai trong tinh « o
7.2.3.5.2. Khao bao tdi trong ban than (DC) v [0
Vi¢c khai bao tai trong ban than dugc thuc hién nhu z |o
sau: o]
. £, 4 +n n Load Case X |Y | Z | Group
+ Ch(_)l:l menu‘Loa(Al = Self Weight... xuat hién hdp = rEERT
thoai nhu hinh bén.
+ Trong muc Load Cases Name chon DC.
4+ Trong muc Self Weight Factor phan Z nhap vao < | i |
gia tri -1. ~Operation
+ Nhan niit Add & xac nhan. add | wodfy | Delete |

+ Két qua thu dugc nhu trén hinh.

Close |

Hinh III-233: Khai bao tai trong ban

than két cau
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7.2.3.5.3. Khai bdo cdc tdi trong phin bé (DW)
Trong bai toan ¢ 2 loai tai trong phan bé:
4 Tai trong phan bd déu ndm trén nhip 1.
4 Tai trong phan bb khong déu nam trén nhip 3.
Trinh tu khai bao tai trong phan bd déu trén nhip 1:
+ Dung niit sl Select Window chon phan tir ctia nhip 1.

+ Goi menu Load / Element Beam Loads... va nhip dir
li¢u vao trong trang Load:

® Load Case Name: DW
® Options: Add
® Load Type: Uniform Loads
® Direction: Global Z
® Value: Relative
B ox/:0;x2:1
= w:-45
+ Sau d6 kich bAm nut Apply.

Trinh tu khai bao tai trong phan b6 khong déu trén thanh AB:

+ Dung nat sl Select Window chon phan tir ciia nhip 3.

+ Goi menu Load = Element Beam Loads... va nhap dir
liéu vao trong trang Load:

® Load Case Name: DW
= Options: Add
® Load Type: Trapezoidal Loads
® Direction: Global Z
® Value: Relative
B oxl:0;x2:1
= wl:-60; w2: -40.
4 Sau d6 kich bAm nut Apply.

|Element Beam Loads ﬂ J
Load Case Name
on = =]
Load Group Mame

|Default j J

Options
f* Add ( Replace 1 Delete

Load Type
|Uniform Loads ﬂ

w

LI

Mig—ooo———®N:
Hi
X2

Direction : Global Z -

Projection : " Yes {* No

Value
{* Relative " Absolute

x1 |0 w [-45
x2 |1 [o
%3 |0 [o
w4 |0 [o
Unit:  kM/m
Apply | Close |

Hinh III-234: Khai bao tai
trong phan b6 déu

|Element Beam Loads j J
Load Case Mame
[ow =1 L]
Load Group Mame

|Default j J

Options
f¢ Add ( Replace " Delete

Load Type
|Tra|:-ez-:idal Loads ﬂ
we o
"
My @Mz
A
it
Hs

Direction : Global Z -

Projection : (" Yes (% No

Value
(+ Relative (™ Absolute

xi|0 Wi |-a0
x2 |0 wz | -40
x3 |0 w3 |0
x4 |0 w4 |0
Unit:  kMNJ/m
Apply | Close |

Hinh III-235: Khai bao tai
trong khong déu
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+ Két qua thu duoc nhu trén hinh.

Hinh III-236: Két qua khai bao tai trong phan bo két cau
7.2.3.5.4. Khai bdo cdac tai trong tdp trung (USER)

Trong bai todn c6 2 loai tai trong tap trung:
4 Luyc tap trung nam trén 2 tru:
= Lyc tap trung thir nhat tac dung vudng goc vai tru trai.
» Luyec tap trung thir hai tic dung thang dtng tir trén xudng tru phai.

+ Momen tip trung tac dung & giita nhip 2 nhung tic dung vao cudi cua phan tir bén trai
nhip 2.

Trinh ty khai bao luc tap trung tac dung 1én tru trai:

4 Bat ché do hién thi chiéu cta phan tir bang cach kich vao nut E trén thanh cong cu.
Xuat hién hop thoai nhu hinh dudi. Chon thé Element kich chon muc Local Axis.

Display |£|

Load ] View ] Design ]
Node Element l Property ] Boundary ] Misc ]

[ Element Mumber

[ Blement Type Number
[ Element Type Name
[ Gap

[ Hook

Cv‘Lcu:aI Axis )
ocal Direction

[ Display by Group J
[ Display by Selection Iv Display by Member
[ Hidden Labels

Display Option | Reset Al ‘

oK | Cancel | Apply |

Hinh III-237: HOp thoai bat hé truc toa do cua phan tir
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4+ Dung nut Select Window chon phan tir tru bén trai.

4+ Goi menu Load = Element Beam Loads... va nhap dir

li¢u vao trong trang Load:
® Load Case Name: USER
® Options: Add
® Load Type: Concentrated Forces
= Direction: Local z
® Value: Relative
= x[:1/2
= Pl:-145
4 Sau d6 kich bAm nat Apply.

Trinh ty khai bdo luc tap trung tac dung 1én tru phai:

+ Dung nut Select Window chon phan tir tru bén trai.

4+ Goi menu Load = Element Beam Loads... va nhap di

liéu vao trong trang Load:
® Load Case Name: USER
= Options: Add
® Load Type: Concentrated Forces
® Direction: Global Z
® Value: Relative
= x[:1/2
= Pl:-145
4 Sau d6 kich bAm nut Apply.

|E|ement Beam Loads j J

Load Case Mame

|USER ~ ..

Load Group Name

|DefT:iuIt j J

Options
(+ Add ( Replace 1 Delete

Load Type
|Cnncentrahed Forces j

Pi - P

Direction : Local z -
Projection : & =

Value
{* Relative " Absolute

x1|0 p1|-145
x2 |0 pz|o
x3 |0 P30
x4 |0 P40
Unit: kM
Apply | Close |

Hinh III-238: Khai bao tai
trong tap trung

|E|ement Beam Loads j J

Load Case Mame

|usEr =] J

Load Group Name

|Def7:lu|t j J

Options
(¢ Add (" Replace 1 Delete

Load Type

|Concentrated Farces ﬂ
P1 - P
} }

Direction : Global 2 A
Proiection e O

Value
{* Relative " Absolute

x1 |0 P1|-145
x2 |0 pz |0
x3 |0 P30
x4 |0 P40
Unit: kM
Apply | Close |

Hinh III-239: Khai bao tai
trong tap trung
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Trinh tu khai bdo mémen tap trung tac dung 1én diém giita nhip
thur 2:

+ Dung nut Select Window chon phan tir bén trai cta nut
nam gitra nhip 2.

+ Goi menu Load = Element Beam Loads... va nhap dir
liéu vao trong trang Load:

® Load Case Name: USER
= Options: Add
® Load Type: Concentrated Moments/Torsions
® Direction: Global Y
® Value: Relative
= xl:1
= MI:-120
+ Sau d6 kich bAm nut Apply.

4 Két qua thu duoc nhu trén hinh.

|Element Beam Loads

Load Case Mame

=1

|user

Load Group Mame

3 .

|Defau|t

Options

f* add ¢ Replace ( Delete

Load Type

3 .

|Cnncentrated Momenﬁﬁorsinnsﬂ

M
. Mz
wn @/
M :
P
1
N1 ™
i
Direction : Global ¥ -
Projection : (s (=
Value
{* Relative " Absolute
x| 1 M1 |-120
x2 |0 Mz |0
x3 |0 M3 |0
x4 |0 M4 |0
Unit:  kMN*m
Apply | Close |

Hinh III-240: Khai bao tai

trong tap trung

Hinh III-241: Két qua khai bao tai trong tap trung

7.2.3.6. Khai bao tai trong di dong

7.2.3.6.1. Lwa chon tiéu chuan sé dwoc ap dung cho viéc phan tich tai trong di dong

Tiéu chuin tai trong di dong dugc lua chon tir menu Load = Moving Load Code... hodc tu
menu Tree Structure Analysis = Moving Load Analysis = Moving Load Code s€ xuat hién

hop thoai Select Moving Load Code.
4 Trong hop thoai nay lwa chon tiéu chuan A4SHTO LRFD.
4+ Nhan OK dé xé4c nhan.

J
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Maving Load Code : AASHTO LRFD

Ok

7.2.3.6.2. Dinh nghia lan xe Define Design Traffic L

Viéc dinh nghia lan xe chay duoc thuc hién theo trinh ty sau: laneName : | Laxe

Traffic Lane Properties

L

Start

+ Chon menu Load = Moving Load Analysis Data =
Traffic Line Lanes... xuat hi¢n hop thoai:

[ raffic Line Lancs )

a : Eccentricity

Eccentricity 0 m

Lane Mame

Vehicular Load Distribution
{+ Lane Element " Cross Beam
Cross Beam Group
Skew

Start | 0 E End |0 El'deu]

Moving Direction

Hinh III-243: HOp thoai thém lan xe vao moé hinh e T

4+ Nhan nut Add s€ xuat hi¢n hdp thoai nhu hinh bén dé Selection by
A r y, A A 5 < {+ 2Points { Picking " Number
nhap cac céc thong so cua lan xe:

|o,0,0

= Lane Name: Lanxe [100,0,0

Operations

. o
Eccentricity: 0 add | nsert

" Vehiecular Load Distribution: Lane Element Eccen.
(m)

® Moving Direction: Both

= Selection by: 2 Points

® Chon diém nut dau va cudi cua lan xe can dinh nghia.

Nhin OK dé xéac nhan.

| Cancel

Hinh III-244: HOp thoai dinh
nghia cac thong s6 lan xe

+ Keét qua cua viéc khai bao lan xe nhu sau:

Hinh III-245: Két qua viéc khai bao lan xe
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7.2.3.6.3. Dinh nghia tai trong xe
Vi¢e dinh nghia tai trong xe dugc thuc hién theo trinh tu sau:

4 Chon menu Load = Moving Load Analysis Data = Vehicles... xuat hién hop thoai
nhu hinh dudi.

Vehidle Name | Type | Add Standard
Add User Defined
Maodify
Delete

Close

Hinh III-246: Hop thoai dung dé thém tai trong xe tac dung trén két ciu

+ Nhan vao nit Add Standard dé thém céc tai trong xe tiéu chuan:

Define Standard Vehicular Load .L 52 | Define Standard Vehicular Load | L=
Standard Name Standard Mame
AASHTO LRFD Load | AASHTO LRFD Load |

Vehicular Load Properties Vehicular Load Properties

Vehicular Load Name : |""-‘93_-"'E_3‘TUc Vehicular Load Name : | HL-93_Xe_2truc
vehicular Load Type : |HL-937RK =] Vehicular Load Type : |HL-2TDM |
Dynamic Load Allowance : 0 % Dynamic Load Allowance : 0 %
Pz P2 1 Pz
T VL W
e ———— pe——»]
¥ D1 Dz—Dz ¥ ' D1 ¥
} { } |
No | Load() | Spacng(m)|  w [9.3401007¢ knjm Mo | Load(ay) [  Spacngm)[  w [9.3401007 kjm
1 35.5858 42672 . 1 111.206 1.2192 e |0 o
2 142,343 4,2672 2 111.206 end
3 142,343 9.144 pm |0 kN pm |0 kg
dwi |0 khfm dwi |0 kM fm
do1l |0 m do1l |0 m
dwz2 |0 kMfm dwz2 |0 kMjm
dpz |0 m do2 |0 m
oK | Cancel | oK | Cancel |

(a) Xe tai 3 truc (b) Xe tdi 2 truc
Hinh III-247: Hdp thoai dung dé dinh tai trong xe tiéu chuan

4+ Két qua khai bao tai trong xe tiéu chuan:

Vehicles - [ =2 |
Vehicle Name | Type | Add Standard |
HL-93_Xe_2truc Standard
HL-83_Xe_3truc Standard Add User Defined |

Modify |
Delete |
Close |

Hinh III-248: Két qua khai bao tai trong xe tiéu chuan
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7.2.3.6.4. Dinh nghia nhom xe
Viéc dinh nghia nhom xe dugc thuc hién theo trinh ty sau:

4+ Chon menu Load = Moving Load Analysis Data = Vehicle Classes... ¢ nhom hai tai
trong xe ti€u chuan vira dinh nghia thanh mot /op xe co tén la Xetai. HOp thoai Vehicle
Class Data nhu hinh dudi s€ xuat hién sau khi chon menu trén:

Vehide Class Name : Vehide Class Name : | Xetai

Vehide Load Selected Load Vehide Load Selected Load

HL-93_Xe_2truc HL-93_Xe_2truc
HL-93_Xe_3truc HL-93_Xe_3truc

B ]
< <

Hinh III-249: HOp thoai tru'dce khi va sau khi luva chon tai trong xe
® Nhap vao 0 Vehicle Class Name: Xetai

. A . r 1A \ , -= 2
® Luya chon toan b tai trong xe trong phan Vehicle Load sau d6 bam vao nut J de
chuyén toan bd tai trong xe sang phan Selected Load.

* Nhan OK dé xac nhan.
4+ Két qua khai bao I6p xe nhu hinh sau:

Class Mame
Xetai

Hinh III-250: Két qua viéc khai bao /dp xe
7.2.3.6.5. Dinh nghia cac truong hop tai trong di dong

Sau khi da dinh nghia cac lan xe va cac [op xe, cac truong hop tai trong di dong s€ duoc dinh
nghia dé xac dinh cac truong hop tai trong di dong tac dung 1én két cau. Trong vi du nay ta chi
dinh nghia 1 truong hop tai trong xe tai tac dung lén két cau. Trinh tu dinh nghia nhu sau”
4 Chon menu Load = Moving Load Analysis Data = Moving Load Cases... xuat hién
hop thoai Moving Load Cases.

o
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Load Case | Description

Hinh III-251: HOp thoai dinh nghia truéng hgp tai

4 Nhan vao nut Add dé thém truong hop tai xuat hién hop thoai Define Moving Load Case.
Nhap céc thong s6 nhu hinh dudi:

= Joad Case Name: MV

® Description: Hoat tai

= Muc Sub-Load Cases phin Loading Effect || 'osdCaseName s |V
chon phan Independent. Description : | Hoat tai
= Nhan nit Add dé thém trudng hop tii trong R
di dong tac dung Ién két cau. Xuat hién hop Num of Loaded Lanes Scale Factor

thoai sau: 1 L2

Load Case Data

Vehide Class : |UC:Xetai

Scale Factor : 1

Min. Mumber of Loaded Lanes :

Max. Number of Loaded Lanes Sub-Load Cases
Loading Effect

Assignment Lanes " Combined {* Independent

List of Lanes selected Lanes
Lanxe

Vehide dass | Scale | Lanel |
VC:¥etai 1 Lanxe

=]
<]

Cancel |

Hinh III-252: Pinh nghia truéng hgp con cua tai di
dong
Hinh III-253: Pinh nghia trudng hop con cua tai di dong

* Nhén OK dé xac nhan duoc két qua nhu hinh sau:
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Load Case I Description

My Hoat tai
Modify |

Delete |

Close |

Hinh III-254: Két qua khai bao trudng hgp tai trong di dong
7.2.3.7. Té hop tdi trong(CB)
Viéc khai bao td hop tai trong dugc thuc hién theo trinh ty sau:

4 Chon menu Results = Combinations... hoic nhin t6 hgp phim Ctrl + F9 xuat hién hop
thoai Load Combinations.

4 Sau d6 thyc hién thém t6 hop trong véi céc tai trong da khai bao ¢ phﬁn trén vao phﬁn
Load Combinations List cung v&i cac hé s tuong ing cla ting trudong hop tai trong vao
trong phan Load Cases and Factors nhu hinh dudi:

e e i el DI

General |Stee| Design I Concrete Design I SRC Design I

r—Load Combination List —Load Cases and Factors
No Name | Active Type Description s LoadCase Factor =
o7 1|1 CB Activ Add To hop tai trong DC(ST) 1.1000
* DW(ST) 1.4000
USER(ST) 1.2500
MWV (V) 1.7500
*
4 I 3 =
Copy | Import... Auto Generation... Spread Sheet Form Copy into | ISteeI Design vl
File Name: I E:'\My Data\Working¥Tai chuc truong'Bai toan khung pk Browse | Make Load Combination Sheet | ‘ Close |

Hinh III-255: Khai bao t6 hop tai trong

Q
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7.2.4. Chay chwong trinh

Sau khi tién hanh mé hinh hoa két ciu, ta chon menu Analysis = Perform Analysis hoac nhén
nut 5 d¢ chay chuong trinh. Néu qua trinh m6 hinh hoa khong co6 16i thi s€ co thong bao thuc
hién thanh cong & trong ctra s6 Analysis Message nhu hinh:

&1 Civil 2006 - [EAMy Data\Working\Tai chuc truong)\Bai toan khung phang] - [Model View]

{ﬁ Fle Edit View Model Load Analyss Resufts Design Mode Query JTook Window Help -8
Freque...| Grid/s... | UCS/GCS View C| Activat...| Wizard | Node | Element | Property | BC/Mass  Stage | Load | Moving | Settlem... | Result | Influenc...| Quen
EFPxss0RE 2 F Base S BB R @ e

DS W - Sk HEAAOG® BY BB ae ¢ - & - Gla
Tree Menu 2 x4 & Model View el

Menu | Tables | Group Works |
R wiorks
-1 R Stuctres
2 Nodes:7
+ %8 Elements : &
-1HE Properties
+| [T] Materal: 2
+ I Section: 2
~I sy Boundaries
+| 4% Supports: 4
+| b=| Beam End Release : 1
+1- 24 Node Local Axis : 2
| % Static Loads
—| ] Static Load Case 1 [DC ; Tai tror
W SeffWeight [SZ=1]
—I]) Static Load Case 2 [DW ; Taitio
&5 Element Beam Loads : 2
-] Static Load Case 3 [USER : Tai
&, Element Beam Loads : 3
I & Moving Load Analysis
&) Moving Load Code [ AASHTO LI
B Traffic Line Lanes : 1
o Vehicles : 2
B Vehicke Classes : 1
[E Moving Load Cases : 1

= PHIIP % ==4 t 0O

i B

]

+
+
+
+

P

Massage Window x g
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED.......E:\My Data\Working\Tai chuc truong\Bai toan khung phang =
TOTAL SOLUTION TIME..: 1.14 [sec] Qs
< | > [\ Command Message )\ Analysis Message K 0| &
G:40,0,0 [T | N 2 =

For Help, press F1 Frame-2  U:40,0, 0
LS

i e

Hinh III-256: Thong bao sau khi chay chuong trinh
7.2.5. Cac két qua chinh
7.2.5.1. Phdn luc

Pé xem gia tri phan luc, chon menu Results = Reactions = Reaction Forces/Moments...
xuét hién hop thoai hién thi két qua. Lua chon truong hop tai trong, loai phan luc can hién thi
trong hop thoai vira xuét hién. Hinh dudi minh hoa viéc chon truong hop tai trong ban than
(DC) va phan luc FXYZ:

i1 Civil 2006 - [EAMy Data\Working\Tai chuc truong\Bai toan khung phang] - [Model View]

%53 Fle Edt View Model Load Analysis Results Design Mode Query Tools Window Help -
Freque... Grid/S... | UCS/GCS View C‘ Activat...| Wizard | Node | Element | Property | BC/Mass Stage | Load | Moving | Settlem...| Result | Influenc...| Quen

EFBALOE o Fii Base BN IR-PTEE: S -

D&M =20 SRBE LHEEAE R BY BB 3@ ¢ M ° &l&

Tree Menu o X |4 8 Model View

Raact\...| Defor... | Forces | Stresses

Reaction FarcesMoments v %,
Load Cases/Combinations a
sT:DC |

Step -

Comporents -
CRCR CFRZ G RZ t
COMX O MY O Mz oMz 4
¥ Local (f defined)

Type of Display L
¥ values  ..| [ legend .| H
Arrow Scale Factor: 1.000000 ®

Appl Cl =
pply lose (=)
==} @
B
?
o
s
=
£
<
Message Window 7 X ﬁ
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED... E:\My Data\Working\Tai chuc truong\Bai toan khung phang a
TOTAL SOLUTION TIME..: 1.14 [sec] Qe
< I » % Command Message ) Analysis Message L4 i +
6:50,0,0 kv ~f[m ] =

For Help, press F1 Frame-1 U:50,0,0
L S

i i

Hinh III-257: Gia tri phan luc Fxyz tai cac goi
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7.2.5.2. Biéu do noi lic, bang ndi lwc

Pé xem biéu d6 ndi luc, chon menu Results = Forces & Beam Diagram... xuat hién hop
thoai hién thi két qua. Lua chon truong hop tai trong, loai biéu dd ndi luc (momen hodc luc cit)
can hién thi trong hop thoai vira xuét hién. Hinh dudi minh hoa viéc chon truong hop tdi trong
ban than (DC) va biéu dd6 moémen My:

el N L B L R I —— N A S|
fﬁf\\a Edit View Model Load Analysis Results Design Mode Query Tools Window Help

Freque..| Grd/S... | UCS/GCS View C..| Actwat..| i Weard | Node | Element | Property | BC/Mass Stage | Load | Moving | Settlem.. | Resuft | Influenc...| Query

LR 2 ¥ ¥W-1-1- 1 F; gase C B R | @l e

= =} - Sk BEIIHA V@O B BHE 3& ¢ g © ==
Tree Menu 2 X 4 & Model View b x

Reacti... | Defor... Fnr(esl

Beam Diagrams -
Load Cases/Combinations
ST:DC -] -
Step

P

Components

C Fx € Mx

CFy C Fz € Fyz
@ My Mz € Myz
-

o

m

Display Options
@ Exact " NoFil

" SPaints @ Line il

Scale: [3.00000 | SelidFil
Type of Display

¥ Contour .| [~ Deform .|
[V Values .| [~ Legend .|
[~ Anmatz ...| [~ Undeformed

BPIIPF % «=4 4O

Fi o
- 5

i

&
I~ Mirored ...| OuickView .| :
r ]
3 Message Window B x E
Output Section Location
r - - YOUR MIDAS JOB IS5 SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan khung phang -
o OLUTIO! - o)
I absMax [ Mioax [~ A | [POTAL SOLUTION TDME..: 0.51 [sec] C
Apply Close = s
‘ w v [4]>[¥[\ Command Message ) Analysis Message 1Kl |
Define Boundary Group... Frame-2 U:60, 0, 0 G:60, 0,0 W v|[m - none =] 2| /[ 2 =
| = FE w—

Hinh III-258: Biéu d6 mémen My cia bai toan

Pé xem bang noi lyc, chon menu Results = Result Tables = Beam = Force... xuit hién hop

thoai:
i~ !
# | Records Activation Dialog |i|
Mode or Element Loadcase [Combination
all | Mone | Inverse | Prev [v DC(ST) [WPart i
[w DW(ST) [#Part 1/4
|E — J | 1to6 [w LUSER(ST) [vPart 2/4

[w MY (MY all)
[ MV(MY:max)

Select Type = MV(MV:min)

|ElementTypE j Add [ CB(CB:all)
[~ CB({CB:max)

TRUSS - u

BEAM Delete \

PLAME STRESS =

PLATE Replace

PLAME STRAIM

AXISYMMETRIC - Intersect

QK Cancel |
o ~l

Hinh III-259: HOp thoai xuat bang nai lu'c

Trong hop thoai nay, lya chon truong hop tai trong va t6 hop tai trong, ntt can xem sau do an
nut Ok dé xac nhan. Két qua thu duoc nhu sau:

Y
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w3 Fle Edit View Model Load Analysis Results Design Mode Query Tools Window Help -8 x
Fregue...| Grid/S... | UCS/GCS View C...| A Element | Property | BC/Mass Stage ‘ Load | Moving | Settlem...
& BB B M e
LM 2 SR 7 - & . G5
Tree Menu 2 x4 & Model V\ew/’{i{ Result-[Beam Force] } b 28
Menu | Tables | Group WO”‘-“ N Loat | part Axial Shear-y Shear-z Torsion Moment-y Moment-z -
R Works B i () (k) ) ko) kem) m)
- Stuciures 3 1 |De (0] 0.00 0.00 24081 .00 0.00 0.00
2 Nodes: 7 1| Dc 114 0.00 0.00 82,15 0.00 1211.47 0.00
%5 Elemenis 6 1|Dc 214 0.00 0.00 7661 0.00 123224 0.00
I HE Propertes AES s 0.00 0.00 235.37 0.00 6231 0.00
AES 2 0.00 0.00 38413 0.00 229632 0.00
+-[T] Matenal - 2 —
_ 2[DC =] 375341 0.00 47336 0.00 423360 0.00
+- I Secton:2 2[DC 114 375341 0.00 31752 0.00 2381.40 0.00
= zly Boundanes 2[oC 27 375341 0.00 21168 0.00 ~1058.40 0.00
+]-#% Supports : 4 2[oC B 375341 0.00 -105.84 0.00 26460 0.00
+ b~ Beam End Relesse : 1 2[DC im 375341 0.00 0.00 0.00 0.00 0.00
B Nods Local fses 2 3|oc [6)] 0.00 0.00 39413 0.00 229632 0.00
2 4, Static Loads 3|oc 114 0.00 0.00 23537 0.00 6231 0.00
] . o 2
@ W = £ £ =
) SR ‘1‘] 3|DC M) 0.00 0.00 24091 0.00 0.00 0.00
(L)l Static Load Case 2 [DW: Tai ko 4/DC 2] 323212 0.00 2076.01 0.00 193528 0.00
£ Element Beam Loads -2 4[oC 104 4773.46 0.00 53467 0.00 729486 0.00
—1 ] Static Load Case 3[USER : Tai 4|DC 214 £314.80 0.00 100688 0.00 SE26.05 0.00
A, Element Beam Loads : 3 4|DC 34 -7856.15 0.00 2548.02 0.00 £941.70 0.00
/B Moving Load Analyss 4|DC 1) -9397.49 0.00 4089.36 0.00 -30408.41 0.00
[ Moving Load Code [ AASHTO LI 5|DC (6] 323212 0.00 2076.01 0.00 -1935.28 0.00
i g e 1 o — T — ] —
F T'am_D Line Lane 1 [ Lanxe ] 5[0c 3 7856.15 0.00 254802 000 584170 000
—-&d Vehicles : 2 5/DC 6] 9397 49 0.00 4089.36 0.00 3040841 0.00
= Vehicies 1 [HL-93_Xe_truc 6|DC m 3753.41 0.00 0.00 0.00 0.00 0.00
& Vehicles 2 [ HL-93_Xe_3tuc iy mmeen wan ’L‘
r 4 »
[y Vehicle Classes 1 LT ]\ Beam Force £ |
& Vehicle Class 1[ Xetai | Message Window 1 x
= i Moving Load Cases 1 _[YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan khung phang -
i Moving Load Case 1[MV] | |1oTAT SOLUTION TIME..: 0.51 [sec]
| | » [ Command Message ), Analysis Message L4 |
For Help, press F1 Frame-2  U:40,0,0 G:40,0,0 N =|fm ~ mone | 2| 2
Le—> - i =

Hinh III-260: Két qua bang gia tri ndi luc

7.2.5.3. Biéu do chuyén vi, bang chuyén vi

Pé xem gia tri chuyén vi, chon menu Results = Deformations = Deformed Shape... xuét
hién hop thoai hién thi két qua. Lya chon truong hop tai trong, loai phan luc can hién thi trong
hdp thoai vira xuét hién. Hinh dudi minh hoa cho lwa chon truong hop tdi trong ban than (DC)
va chuyén vi theo 3 phuong x,y, z :

it View Model Load Analysis Results Design Mgde Query Tools Window Help -5
Freque...| Gr . | UCS/GCS View C...| Element | Property | BC/Mass Stage ‘ Load | Moving | Settlem... | Result .| Quen
EreA&0E "L s BB B R b
bhed = SHEMGAOG BY D5 Aad ¢ - & > &
Tree Menu
:

Re; - Defor...

Deformed Shape h N
Load Cases/Combinations

ST: DC -] ol

Components
DX oY oz

" DXY DYz  DXZ
« DXYZ

Type of Display

~ .| [ Undeformed
[V values .| [ Llegend .|
I~ Animatz .| [~ Mirored .|

PAIIPE & -t

r -
B
-
&
= |
“F
~
Apply Close -
Message Window
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan khung phang
TOTAL SOLUTION TIME..: 0.51 [sec]
Ll I ’ [ Command WMessage J Analysis Message K
Group Frame4 U:50,0, -5 kN

e i

Hinh III-261: Biéu d6 chuyén vi

Pé xem bang chuyén vi, chon menu Results = Result Tables = Displacements... xuit hién
hop thoai:
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r.

# ' Records Activation Dialeg

Mode ar Element

All | MNone | Inverse | Prev
|Node ~| |17
Select Type
|ElementTypE j Add
TRUSS -
BEAM Delete
|. FLAME STRESS £
FLATE Replace
PLAME STRAIM
AXISYMMETRIC ) | e erm—
|
QK Cancel
. = — = )

Hinh III-262: Hop thoai xuat bang chuyén vi

Trong hop thoai nay, lia chon truong hop tai trong va t6 hop tai trong, nit can xem sau d6 an
nut Ok dé xac nhan. Két qua thu dugc nhu sau:

5] Civil 2006 - [EAMy Data\Werking\Tai chuc truong\Bai toan khung phang] - [Result-[Displacement]

USER 0.000000 | 0.000000  0.000000 | 0.000000 0000000 | 0000000
USER 0.000078 | 0.000000  0.000693 | 0.000000 | 0000044 | 0000000
Mviall) | 0001965 | 0000000 0.000000 0.000000 0000827 | 0000000
Mviall) | 0.001965| 0.000000 0.002010 | 0.000000 0.000173 | 0.000000
Mviall) | 0.001985 | 0.000000 0.002010 | 0.000000 0.000173 | 0.000000
Mviall) | 0.001985 | 0.000000 0.000000  0.000000 0.000827 | 0.000000
Mvially | 0.000000 | 0.000000 0.000000 0.000000 0.000000 | 0.000000

-} & Moving Load Analysis
&y Moving Load Code [ AASHTO LI
-} = Traffic Line Lanes : 1
BE Traffic Line Lane 1 [ Lanxe ]
-} e Vehides :2
& Vehides 1 HL93_Xe_2tuc

{i File Edit View Model Load Analysis Resufts Design Mode Query Tools Window Help _Ax
Freque..) Grid/S... | UCS/GCS View C..{ Activat..| | Wizard | Node | Element | Property | BC/Mass Stage | Load | Moving | Settlem... | Result | Influenc... | Query
B i sese B e A e
DEWE ¥ 2- - |80 BE t - & IETE
Tree Menu x4 Mndel\new/{i Result-[Displacement] | b x
Menu | Tables | Group WDrksl DX DY Dz RX RY RZ -
Node | Load
R works (m) (m} (m) (Irad]) (Irad]) (Irad])
- 3 Stuctures 3 1DC 0.002803 | 0.000000 _0.000000 |_0.000000 0.000805 | 0.000000
+° Nodes:7 z[nc 0.002803 | 0.000000 | -0.003124 | 0.000000 | 0.000073 | 0.000000
% Bements -6 3[DC ~0.002503 | 0.000000 | -0.003124 | 0.000000 | -0.000073 | 0.000000
HE Froperties +|DC -0.002803 | 0.000000 | 0.000000 | 0.000000 | -0.000805 | 0.000000
4[] Mateil: 2 5|Dc 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000
- &|DC 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000
X Fzeimn 2 7|oc ~0.000000 | 0.000000 | -0.028983 | 0.000000 | -0.001645 | 0.000000
b Boundaries 1| ow 0.000102 | 0.000000 | 0.000000 | 0.000000 | 0.001489 | 0.000000
+} 8% Supports: 4 z[ow 0.000102 | 0.000000 | -0.000149 | 0.000000 | -0.000047 | 0.000000
+) P4 Beam End Release : 1 30w -0.000591 | 0.000000 | -0.000643 | 0.000000 | 0.000020 | 0.000000
+1 2 Node Local As : 2 +[ow -0.000591 | 0.000000 | 0.000000 | 0.000000 | -0.001600 | 0.000000
“} % Static Loads B 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000
- @ Static Load Case 1 [DC ; Tai tror, & | DW 0.000000 | 0.000000 | 0.000000 | 0.000000 0.000000 | 0.000000
@ Sofwieoht[571] 7[ow ~0.000244 | 0.000000 | 0.000271 | 0.000000 | 0.000055 | 0.000000
i § 1|USER__| 0.000112 | 0.000000 | 0.000000 | 0.000000 | 0.000005 | 0.000000
=) [ Static Load Case 2 [0W : Taitio 2|USER | 0000112 | 0.000000 | 0.000114 | 0.000000 | 0.000002 | 0000000
B, Blement Beam Loads : 2 3|[USER | 0.000044 | 0.000000 | 0.000040 | 0.000000 | 0.000008 | 0.000000
e ﬂStaﬁanadCaseSIUSEH:Tai 4 |USER 0.000044 | 0.000000 | 0.000000 | 0.000000 | -0.000002 | 0.000000
H, Element Beam Loads : 3 5|USER | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 ]
B
7
1
2
3
4

w

B ;:H\:;hg;g H]L—33_Xe_3tm( Ky D\s&aégﬁ:\;';ltsf 4 [ >
& Vehice Class 1 [ Xetai] Message Window 2 x
=1 6 Moving Load Cases : 1 [YOUR MIDAS J0B 15 SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan ¥hung phang B
55 Moving Load Case 1 [MV] | |rotar, soLuTION TDE. . 0.51 [sec]
(]
< | v | [ >[*/[\_Command Message ), Analysis Message Il | jid|
For Help, press F1 Node-1  U:0.483505, 0, 0 G: 0.483505, 0, 0 N ~[m ~] rone <1 T =i 2 =

Hinh III-263: Két qua bang gia tri chuyén vi

7.2.5.4. Dwong anh hwong cua tdi trong cho mémen

Dé xem dudng anh hudng cua tai trong cho md men mit cat giira nhip 3, chon menu Results =
Influence Line = Beam Forces/Moments... xuit hién hop thoai hién thi Kkét qua. Trong hop
thoai vira xuét hién nhap vao 06 Key Element s6 thr tu cua phz‘?ln tir nAm gitra nhip 3 hodc lya
chon phan tir nam gitra nhip 3 va chon gié tri 1/2 trong phan Parts. Két qua nhu sau:
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& Civil 2006 - [E\My Data\Working\Tai chuc truong\Bai toan khung phang] - [Model View]

':i Fle Edit View Model Load Analysis Results Design Mode Query Tools Window Help

-8
Fregue...| Grid/S... | UCS/GCS V\ewc...|ic:-";:m Wizard | Node | Element | Property | BC/Mass Stage‘L:;-: Moving | Settlem... | Result | Influenc...| Query
EPEALGORE »o F: Base - | @ W8 B el
D = Sh BRI LMK AME O BY W& Ak ¢ - & > &
Tree Menu ax |4 7 Model View
Infl. Li...| Infl. 5...| MVL T...| Batch ...

Beam Forces/Moments -

LineSurface Lanes
LANE all -

Key Element: 3
Scale Factor: 2.000000

Parts
O i oy & 12
34 ‘o) ]

Components
C Fx C Fy C Fz
C Mx @ My oMz

Type of Display
o | Wolegend .|

= L
¥ values .| [T |

[~ Include Impact factor

Write to File...

Message Window ax
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan khung phang |-
TOTAL SOLUTION TIME..: 0.51 [sec] [
Ll I ’ [ Command WMessage J Analysis Message K | &
For Help, press F1 None! U: 60,0, 0 kN =||m A 5
e L A

Apply Close

B e AT Y et

Hinh III-264: Két qua dudng anh hudng cua tai trong cho mémen mat cat giira nhip 3

7.2.5.5. Vi tri bét loi ciia tdi trong cho mémen

Pé xem vi tri bat loi cua tai trong cho mé men mat cat gitta nhip 3, chon menu Results =
Moving Load Tracer = Beam Forces/Moments xuét hién hop thoai hién thj két qua. Trong
hop thoai vira xuét hién nhép vao 6 Key Element s6 thir tu cua phén tr nam gitra nhip 3 hoac
Ivra chon phﬁn tir ndm gitra nhip 3 va chon gia tri //2 trong phém Parts. Hinh dudi minh hoa cho
truong hop vi tri bét loi ciia tai trong cho moémen do tai trong 16n nhat gay ra:

w3 Fle Edit View Model Load Analysis Results Design Mode Query Tools Window Help -8
Fregue...| Grid/S... | UCS/GCS View C| Activat...| Wizard | Node | Element | Property | BC/Mass Stage ‘ Load | Moving | Settlem... | Result | Influenc...| Query

E2Z Y VA-1-IPp) F ase BB Bl @

D& d D Sh BEI LMK AFDE BY 25 a8 ¢ g o =)=

Tree Menu o X |4 & Model View

mf

Beam Forces/Moments -

| 2006 - [EA\My Data\Working\Tai chuc truong\Bai toan khung phang] - [Model View]

. Lo Infl. S... ML T...| Batch ..]

Moving Load Cases

=

MVmax: MV -
Key Element: 3
Scale Factor: 2.000000

Parts

i aliET [CHSY;3
34 8 ]
Components

C Fx C Fy C Fz
C Mx & My C oMz

Type of Display

W contour .| W legend .|
W AppliedLoads ...

r

Mapdmum Yalue : 2.3404e +003

Write Min/Max Load to File

Message Window ax
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan khung phang A
TOTAL SOLUTION TIME..: 0.51 [sec] [
4 [0 G [\ Command Message ) Analysis Message IK! | &
For Hslp, prass F1 Frame-1 U: 70, 0, 0 G:70,0,0 N ~fm none | 2| /[ 2
L i

Apply Close

B 5w PAIIO Y et

Hinh III-265: K&t qua vi tri bat Igi cua tai trong cho mémen mat cit giira nhip 3
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7.3. Bai toan dan phang
7.3.1. S6 liéu
+ So dd két cau
= Kich thudc hinh hoc trong hinh v&: d = 10m, H = 15m.

P1 P1 P1

P2 P2 P2 P2

4xd 4xd
Hinh III-266: Vi du m6 hinh két cau bai toan dan phang

+ Vit liéu:
= Thép véi cac thong sb sau:
y=78,5 kN/m’; E = 2.10° kN/m*; p = 0,3; o = 1,2.10°(1/°C);
+ Mt cit:
» Thanh bién: Hinh hop bxh = 80x110cm (b = chiéu rong, h = chiéu cao); day 2cm.

® Thanh xién: Chit H (chit I xoay ngang); b = 80cm; h = 90cm; day canh 2cm; day suon
1,5cm.

® Thanh dung: 2 chit C c6 b = 80cm; h = 20cm; day canh 1,5cm; day suon lem.
+ Tai trong:
= Tai trong ban than (DC).
® Tai trong tap trung (USER) véi P1 = 160 kN, P2 = 180 kN.
= Tai trong di dong (MV): HL93.
= T6 hop tai trong (CB): CB=DC x 1,1 + USER x 1,3 + MV x 1,25
4 Yéu chu thyc hién:
* Xay dung mo hinh theo so do tinh trén.
. Xué:t cac két qua: biéu dd mémen, luc cit va chuyén vi img véi timg trudng hop tai
va to hop tai trong da cho.

= V& dudng anh huong va xuat két qua vi tri bét loi cua tai trong cho ndi luc ¢ gitra nhip
thtr 2.
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Bai toan nay dwoc thuc hién trén phién ban MIDAS/Civil 7.01
7.3.2. Thiét 1ap ban dau ciia dy 4n
+ Thiét lgp don vi:
* Theo bai toan di cho hé thong don vi dugc chon: chiéu dai 1a m va luc 13 kN.

® Chon menu Tools = Unit System va chon don vi trén giao dién Unit System nhu
Hinh I11-267.

* Nhan nit OK dé xac nhan.

Force (Mass)

N (k)
 an * kM (ton)
" kof (ka)
" tonf (ton)
" Ibf (b)
" in " kips (kips/g)

" mm

" ft

Temperature

(* Celsius " Fahrenheit
Mate : Selected units are displayed in relevant

dialog boxes, Values are NOT changed with
Hnits.

[~ setfChange Default Unit System

OK | Apply Cancel |

Hinh III-267: Thiét Iap don vi cho bai toan

+ Xdc dinh kiéu két cau: Bai toan da cho 13 bai toan két cdu phang nén ta thiét lap kiéu két
cau nhu sau:

® Chon menu Model = Structure Type.
® Trong muc Structure Type: chon X — Z Plane.
* Nhén OK dé két thuc viéc thiét 1ap.

r-
structure [y

Structure Type
3D {* X%-Z Plane " Y-ZPlane " X-Y Plane " Constraint RZ

Conversion of Structure Self-weight into Masses

* Do not Convert

" Lumped Mass
i+

-
" Consistent Mass

Gravity acceleration : 9.806 mfsec”2
Initial Temperature : [u} Icl

[ Align Top of Beam Section with Center Line (X-Y Plane) for Display
[~ Align Top of Slab(Plate) Section with Center Line (X-Y Plane) for Display

OK Cancel |

Hinh III-268: Xac dinh kiéu két cau cho bai toan

B

= Bé4m vao nut Front dé c6 thé quan sat mé hinh két ciu d& dang hon.
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7.3.3. Thue hién mo6 hinh héa
7.3.3.1. Xdy dung mé hinh phén tiv

Xay dyng mo6 hinh phan tir bao gdom cac cong viéc chinh 1a tao cac nat va phan tir; gan cac diéu
kién bién, v.v. Viéc mo hinh hoa phan tr dugc thuc hién can cir vao cau tao va dicu kién lam

viéc cua cong trinh.

4 Cac phan tir trong m6 hinh ¢6 thé dugc xay dung bang nhiéu cach khac nhau. Trong vi du
minh hoa nay, m6 hinh phan tir s€ dugc mo hinh bang cach v€ trén mat phang XY trong
AutoCAD véi don vi ban vé 1a m va luu lai thanh mét file c6 duoi *.DXF.

1226 2702.717.2729. 00000 SNaP| GRID| [ORTHO POLAR| [OSNAP OTRACK] DUCS| DYN) LwT] [MODEL
S

—

* Chon menu File = Import = AutoCAD DXF
File... xuat hién hop thoai nhu hinh sau:

* Chon dudng file AutoCAD vira tao bang cach nhin
vao nut Browse...

® Chon Layer chirta mo hinh.

® Trong muc Rotation Angle muc Rx nhdp vao gia tri
90.

= Khiang dinh viéc nhap bang viéc bAm nat Apply. Két
qua s€ tao ra mo hinh cua két cau nhu vi du da cho.

Hinh III-269: M6 hinh dan dudc xay dung trong AutoCAD

Tmport DXF File

DXF File Mame :

| Erowse...
All Layers Selected Layers
>
| 2l
=

Import: f MNode % Mode &Element

Mumbering
Start Mode Mumber

: 1

Start Element Mumber : il
=l
=
=

Properties

Matl. |1 |

Scale and Crigin

Scale Factor : ll—
Origin Point : ID,D,D—

Rotation Angle
Rx Ry Rz

o = Jo =] Jo -]
Tolerance

I Merge Duplicate Nodes J
I Intersect Frame Elements J

| Close: | |

o 3

Hinh III-270: HOp thoai nhap
file mo hinh



|Trans|ate Elements ﬂ J

Elstart Mumber

Mode Mumber  : 50 J
Element Mumber : 84 J

Mode

* Copy " Move
Translation
(" Mode Increment i 3

(* Equal Distance

dx,dy,dz: |0,0,0.5 o
Mumber of Times : |1—::|

" Unequal Distance
{+ { i
~

—

Material Inc. 0 3: [~ Rep.
Section Inc. ! 0 E: [ Rep.
Thickness Inc. : a EI: I~ Rep.
-

Intersect [ Mode [ Elem J
[~ Copy Mode Attributes J
| Copy Element Attributes J

Merging Tolerance |

Apply | Close |
Parameter Type
Hinh III-271: Tao tru bén trai cia két cdu bang phuong ¢ Material ID
phap Translate  Section ID
4 Sau do, ta tién hanh doé1 toan bd phan dan cua két cau (" Thickness ID
tr phan tr dam sang phan tor dan dé moé hinh két cau ¢ Element Local Axis
xay dung mo ta dung voi sy lam viéce thyc t€ cia no. GEr
= Goi menu Model = Elements = Change Element ® csoiiianos
Parameters... xuat hién hop thoai. £ Align Element Local
¢ Trong muc Parameter Type chon Element Type Mode

¢ Trong muc Mode:

e From: General beam/Tapered beam To : [Truss =l

e To: Truss

® Bam vao nut Select Window trén thanh cong cu
va luya chon toan bd phan tir cua dan vura tao ra trén

ctra sO mo hinh.

= Bam nut Apply dé khang dinh.

CHUONG III: PHAN TiCH, TINH TOAN KET CAU

+ Tiép theo, dé co6 thé khai bao duoc lan xe chay trén két
céu ta phai di xdy dung mot 16p dam gia chay doc dan
va cach dan mot khoang bat ky (trong vi du nay chon
khoang cach nay 1a 0.5m).

"= Goi menu Model @ Elements = Translate... Xuét
hién hdp thoai.

¢ Chon Mode: Cope

¢ Trong muc Translation chon Equal Distance:
e Nhép vao 6 dx,dy,dz: 0,0,0.5
o Phan Number of Times : 1

® Bam vao nut Select Window trén thanh cong cu
va lya chon toan b céc phan tr bién dudi cia dan
trén ctra sO mo hinh.

= Bam nit Apply dé khang dinh.

Mode Elem...| Boun...| Mass | Load

|Change Element Parameters j J
[Elstart Mumber

Mode Mumber 50 J
Element Mumber : a4 J

From : |General beam,Tapered I:uﬂ

Apply Close

Hinh III-272: Chuyén tir phan
tr dam sang phan tir dan

J
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4 Bam vao nut Fit trén thanh cong cu dé hi€u chinh toan bo két cau vira voi khung
nhin trong ctra s6 mo hinh.

4+ Két qua ta dugc mo hinh dim nhu hinh dudi.

Hinh III-273: Két cau dan sau khi dugc mo6 hinh trong rng dung
7.3.3.2. Khai bdo vt liéu
4 Trong bai todn nay ta tién hanh khai bao 2 vat liéu sau:
= Vat liéu bé tong (4p dung cho dam gia).
® Vit liéu thép (4p dung cho céc thanh dan).
4 Qua trinh khai bao vat li€u bé tong dugc tién hanh nhu sau:

* Paiu tién, chon menu Model = Properties = Material hoac TreeMenu Structure
Analysis ® Geometry = Properties = Material... Xuat hién hop thoai Properties
voi thé Material:

b aterial | Section | Thickness |

1D | Name | Type | Standard Add...

Modify. ..
Delete
Copy
Import
Renumber

Hinh III-274: Hop thoai Properties véi thé Material

* Bim nat Add... trong hop thoai Properties — Xuét hién hop thoai Material Data.
Trong hop thoai nay nhédp céc thong so twong ting vao giao dién nhu Hinh I11-274:

¢ Nhap tén vat liéu “Thep” vao 6 Name.

¢ Chon “Steel” trong muc Type of Design cua phan Elasticity Data.
¢ Chon “None” trong muc Standard cia phan Steel.

¢ Nhiap E = 2e+8 (KN/m?) vao 6 Modulus of Elasticity.

¢ Nhap u = 0.3 vao 6 Poission’s Ratio.

¢ Nhép a = 1.2¢-5 (1/°C) vao 6 Thermal Coefficient.
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¢ Nhiap y=78.5 (KN/m’) vao 6 Weight Density.
¢ Bam nat OK dé két thuc viéc nhép dit liéu.

Material Data 1 Material Data

General General

Material ID 1 Material ID 2

Elasticity Data | ~Elasticty Data
Steel

. User Defined
Tvpe of Desian Steel A Type of Desian User Defined -

Standard  [None - Standard  |None -

DB Tt DB

-

User
Concrete Defined Concrete

Standard Standard
Type of Material naar Type of Material
(+ Isotropic " Orthotropic DB (¥ Isotropic (" Orthotropic =

Steel User Defined

Modulus of Elasticity : 2,0000e+008  kNjm~2 Modulus of Elasticity : 2,0000e+008 kN/m~2
Poisson's Ratio : 0.3 Poisson's Ratio = i}
Thermal Coefficent : 1.2000e-005 1f[C] Thermal Coefficient : 0.0000e+000  1/[C]

Weight Density : 78.5 kN/m~3 Weight Density 3 0 kNjm~3

[” Use Mass Density: 0 kNfm~3/g [T Use Mass Density: 0 kNfm~3/q

Concrete Concrete
Modulus of Elasticity : 0 Modulus of Elasticity :

Poisson's Ratio : 0 Poisson's Ratio
Thermal Coefficent : ] Thermal Coefficent :
Weight Density 3 Weight Density 3 ’7' kN/m =3
r 0 iaijm~3/a r 0 kNim~3/a
Plasticty Data Plasticity Data
Plastic Material Name ’m Plastic Material Name ’m

Thermal Transfer Thermal Transfier

Spedfic Heat - 0 keal*akN*C] Spedific Heat : a keal=akN*TC]
a

Heat Conduction  : a kealim=hr=7cl Heat Conduction keal jm*hr =[C]

OK. | Cancel OK. | Cancel

(2) (b)
Hinh III-275: Nhap dir liéu cho vat liéu (a) Thep va (b) Betong
+ Ap dung qua trinh tuong tu cho vat liéu Betong con lai. Tuy nhién, trong vi du nay ta dérp
khong gy ra tadc dung boi trong lugng ban than nén muc Weight Dentiny nhép la 0. Két
qua khai bao hinh duéi.

M aterial | Section | Thickness |

D | Name | Type | Standard
; g:igng itoener_lrete m
Delete
Copy
Impart
Renumber

Hinh III-276: Két qua khai bao vat liéu.
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4+ Gan vat liéu cho timg phan cua két cau:

® Nhan vao nuat Select Window trén thanh cong cu va chon cac phan tir muon gan

vat liéu.

= Chon vat liéu can gan trong cura s6 Tree Menu. Kich chudt phai va chon Assign.
7.3.3.3. Khai bdo mdt cit

4 Trong bai toan ndy co hai loai mit cat:

4 Qua trinh khai bio mit cit dam

= Mit cit dam (ap dung cho dam

gia).

= Mit cit dan (4p dung cho cac

thanh dan).

duoc tien hanh nhu sau:

= Pau tién, chon menu Model =
Properties = Section hoac
Tree Menu Structure Analysis
= Geometry = Properties =
Section — Xuat hién hop thoai

Properties voi thé Section.

Material  Section | Thickness |

D | Mame | Type Shape Add...

Modify...
Delete
Copy
Impart
Renumber

Hinh III-277: HOp thoai Properties vai thé Section

Bam ndt Add... trén hop thoai nay dé nhap mat cat méi — Xuat hién hop thoai Section

Data. Trong hop thoai nay, ta chon thé ¢ tén 1a DB/User sau d6 tién hanh nhép cac sd
liéu cia mat cat dam.

Section Data —

-

-

Section Data - -

DB/User IVaIue ] SRC ] Cnmh\ned] PSC ]Tapered I Cnmpnsite]

SectonID |5 | [ 5ox

Mame | Dam &+ User

Offset: Center-Center

Change Offset ...

Sect. Name

I¥ Consider Shear Deformation.

Show Calculation Results. .. |

O

K

Cancel

Apply

DB /User ]

SectonID |1 |D -

Mame | Bien &+ User " DB

Sect. Name

¥ consider Shear Deformation.

Offset: Center-Center

i Change Offset ...

Show Calculation Results. .. | OK | Cancel

L

=

(@)

(b)
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Section Data - - [ Section Data — - |A|
- - - - - -
DB/User ] DB/User ]
SEEEILE | = | I I-5ection Section ID | 3 |JE Double Channel j
Name [ Xien & User DB [ascois) B2l Duns @ user DB [ascakus)
Sect, Name Sect. Name
¢ W
Get Data from Single Channel

|
&

Sect, Name i

DE Name AISC2K(US) -
0.01

0.015

T

T

¥ Consider Shear Deformation. I¥ Consider Shear Deformation.

Offset: Center-Center

f Change Offset ...

Offset: Center-Center

Change Offset...

Show Calculation Results... | OK | Cancel |

Show Calculation Results... | oK | Cancel |

(c) (d)
Hinh III-278: Nhép dir liéu cho mit ciat dam gia (a), thanh bién (b), thanh xien (c) va thanh
dirng (d)
¢ Nhap tén mat cat “Dam” vao 6 Name.

¢ Vi mit cit “Dam” la mat cét dang chir nhat réng nén ta chon kiéu mat cat 13 Box.
S6 li¢u nhap dugc minh hga nhu trén hinh.

¢ Kich chon User dé nhap kich thudc cho mat cat:
e Nhip H=2 (m)
e Nhip B =6 (m)
e Nhap rtw = 0.1 (m)

Material  Section | Thickness |

b Nhép ljf: 01 (m) 1D | MName |Ty|:e
I3 5 , 1 Bien User
= Bam nat OK d¢é két thuc viéc 2 xen Ueer |
N DA urn ser Delete
l’lhap dlI lleu. 4 Dam User f
4+ Ap dung qua trinh twong tu cho mit Import

cat con lal Renumber

4+ Két qua khai bao mat cit duoc quan
Iy trén thé Section cua hop thoai
Properties nhu trén hinh.

4 Cubi ciing gan mit cét vira khai béo
cho tirng phan tir tuong ung trén két
cau.

Hinh III-279: Két qua khai bao mat cat

4 Theo d¢ bai, mat cat thanh xién 1a mat cat chit H (chit I xoay ngang). Do vdy ta phai tién
hanh budc cudi cung 1a xoay ngang mat cat chit I da khai bao ¢ phia trén ma thyc chat
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clia qua trinh nay 1a xoay hé truc toa do phan tir di mot goc 90°. Trinh ty thuc hién nhu
sau:

= Bat ché d6 hién thi chiéu cua phén tr béng cach kich vao nut E trén thanh cong cu.
Xuat hién hop thoai nhu hinh dudi. Chon thé Element kich chon muc Local Axis.

Display . | 2 |

Load ] View ] Design ]
Mode Element l Property ] Boundary ] Misc l

[ Element Number
[ Element Type Number
[ Element Type Name

W Local Axis
ocal Direction

AN

[~ Display by Group | J
[ Display by Selection Iv Display by Member
[~ Hidden Labels

Display Option ‘ Reset All |

0K | Cancel | Apply |

|Change Element Parameters j J

=

< — Y ~ — ~ ~ N Hstart Mumber
Hinh III-280: Hop thoai bat hé truc toa do cua phan tu Nodetumber ;[0

= Nhan vao nut Select Window trén thanh cong cy | | Elementhumber: |84 o
va chon tat ca cac thanh xién cda dan.

Parameter Type
® Chon menu Model = Elements = Change Element ,
) L4 en R . {™ Material ID
Parameters... xuat hién hop thoai _
: : : " Section ID
¢ Trong muc Parameter Type chon Element Local (" Thickness ID
Axis. i+ Element Local Axis

. . {” Element Type
¢ Trong muc Mode chon Assign va chon Beta Angle.
: : : " Reverse Element Local

¢ Nhan nat Apply dé xac l’lhél’l (" Align Element Local
Mode
f* Assign
{* Beta Angle " Ref. Point
i~ Ref. Vector
Beta Angle : 90  «| [Deq]
i~ Change
1]
Apply | Close |

Hinh III-281: HOp thoai quay
hé truc toa do cua phan tr
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7.3.3.4. Khai bdo lién két
Trong bai toan ndy, c6 hai loai lién két duoc sir dung d6 14 lién két ngoai va lién két trong:
+ Lién két ngoai: O bai toan nay lién két ngoai chinh 13 cac gdi ctia két cau bao gdm
» Goi ¢6 dinh: tai nat ngoai cung bén trai két cAu. Trinh tu khai bao géi ¢ dinh duoc
thuc hién nhu sau:

¢ Chon menu Model = Boundaries = Support... xuét hién hop thoai nhu hinh sau:

Mode | Elem... Boun...| Mass | Load Mode | Elernent  Boundary| Mass | Load
|5upp0rts j J |5U|3|30rts ﬂ J
Boundary Group MName Boundary Group Mame
|Defau|t j J |Default j J
Options Options
f* Add " Replace { Delete f¢ Add ( Replace ( Delete
Support Type (Local Direction) Support Type (Local Direction)
Z Z
T By Dp % T By Dy 7
R
Rz D . Dx
Rz Ty 2 T
Dz % Dz 2
[~ D-ALL [~ D-ALL
Dk W Dy W Dz [v Dk [ Dy ¥ Dz v
[~ R-ALL [ R-ALL
px ¥ Ry [T Rz [# Rx | Ry [ Rz |v
Apply | Close | Apply | Close |
(a) G6i c6 dinh (b) Géi di dong

Hinh III-282: Hop hoi thoai dé khai bao gbi c6 dinh va g6i di dong
¢ Khéng ché cac thanh phﬁn chuyén vi cia nat: Trong hdp hoi thoai nay kich chon tat
ca cac thanh phan Dx, Dy, Dz, Rx, Rz d¢ khong ché cac thanh phan chuyén vi nay
cua nut.
¢ Kich nut Select Window trén thanh cong cu va quét chon nut s€ tao géi ¢d dinh.
¢ Cubi cing nhan nat Apply dé xac nhan.
* Goi di dong: 1a cac gdi tai hai diém giita va cudi cua dan. Viéc mo hinh hoa gbi di
dong cting dugc thuc hi¢n tuwong tu nhu mé hinh héa ngam c¢6 dinh nhung tai budc
khong ché cac thanh phan chuyén vi thi chi kich chon céac thanh phan Dy, Dz, Rx, Rz.
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4 Lién két trong: trong vi du nay chinh 1a lién két cting
gilta dam gia va cac thanh bién bén dudi cia dan dé |[gasticLink | J
mo ta sy lam viéc cung nhau cia chung. Pé mé hinh
hoa céc lién két nay trong MIDAS ta sir dung loai lién
két dan hoi Elastic Link. Trinh ty thue hién nhu sau:

Boundary Group Mame
|Default ﬂ J

Options
®* Chon menu Model = Boundaries = Elastic (v Add (" Delete

Link... xuat hién hop thoai nhu bén.
¢ Muc Option chon Add.

¢ Muc Link Type chon Rigid Type. ; (
¢ Muc Copy Elastic Link chon Distance: L

¥
¥ Mz
o Axis: X “‘“M

Elastic Link Data

M1
e Distances: 16@5
) . Link Type
¢ Kich chudt vao 6 2 Nodes va chon hai nut dau T T QT
dam gid va thanh dan dau tién bén dudi cua két  Tens.-only ¢ Comp.-only

cau.

sox [0 kijm
SDy li k/m
sbz [0 kjm
shx [0 kvemifrad]
SRy li kM*m/[rad]
SRz |C kN*m/[rad]

-
Distance Ratio From End I

SDy: |0.5 SDz: |0.5
Beta Angle : 0 * | [dedq]

2 Modes : |

¢ Nhan nat Apply dé xac nhan.

[v Copy Elastic Link
(" Mode Inc. {* Distance
Axis Fx Cy 2z

Distances: 16@5 m

(Example : 5, 3, 4.5, 3@5.0)

Apply | Close |

Hinh III-283: Hop thoai giai
phong lién két dau phan tir

= Két qua nhu sau:

§ O O @O0 00D 0§ O nmmmmmn

Hinh III-284: Két qua khai bao lién két cua két cau
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7.3.3.5. Khai bdo tdi trong tinh
7.3.3.5.1. Khai bdo cac truong hop tdai
Viéce khai bao cac truong hop tai dugce thyc hién theo trinh tu sau:

4 Chon menu Load = Static Load Case xuit hién hop thoai Static Load Case.

+ Tién hanh thém cac trudng hop tai vao chuwong trinh (DC, USER) nhu sau.

Tén trwdng hop | Kiéu (Type) Mo ta

tai trong (Name) (Description)
DC Dead Load of Component and Attachments(DC) Tai trong ban than
USER User Defined Load (USER) Tai trong tap trung

Mode | Elerment | Boundary| Mass  Load |

Mame : =
Fem ety | ISEIf Weight j J
Description : Delete |
— —Load Case Mame
Description
’ -
Dead Load of Wearing Surfa| Tai trong phan bo IDC J —|
User Defined Load (USER) | Tai trong tap trung
—Load Group Mame
IDEfauIt j |
—Self Weight Factor
Tt 2 Hat Y
Z 4
I &
Tlgt. X
X
Hinh III-285: Khai bao cac trudng hgp tai trong tinh « o
7.3.3.5.2. Khao bao tai trong ban than (DC) v [0
Vi¢c khai bdo tai trong ban than dugc thuc hién nhu z |o
sau:
. AL 1A n Load Case X |Y |2 | Grou
4 Chon menu Load = Self Weight... xuat hién hop = I = I b I " I Defazlt
thoai nhu hinh bén.
+ Trong muc Load Cases Name chon DC.
+ Trong muc Self Weight Factor phan Z nhip vao 4| m |
gia tri -1. —Operation
+ Nhan nit Add dé xac nhan. add | wodfy | Dekte |

4+ Két qua thu duoc nhu trén hinh.

Close |

Hinh III-286: Khai bao tai trong ban
than két cau
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7.3.3.5.3. Khai bao cac tai trong tdp trung (USER)
Trong bai todn chi c6 luc tap tai cac nut dan.

Trinh tu khai bao lyc tap trung tac dung lén cac nut phia trén dinh dan:

4+ Dung nut [l Select Window chon céc nut phia trén | Node | Elem...| Boun...| Mass Load |
dinh dan c¢ luc tac dung.
. . e |N|:n:|a| Loads j J
+ Goi menu Load = Nodal Loads... va nhdp dir li¢u
vao trong trang Load: Load Cass Name
* Load Case Name: USER |UsER ==
® Options: Add Load Group Name
* Trong muc Nodal Loads phan FZ nhap vao gia tri |Defauit =]
-160. Options
4 Sau d6 kich bam niit Apply dé xac nhan. i i
Modal Loads
FZ

Fx |0 e
Fy |0 kM
FZ |-16EI kM
M, |'3' kM*=m
My |'3' kM*=m
MZ |'3' kM=m

Apply | Close

Hinh III-287: Khai bao tai trong
tap trung

4+ Két qua thu dugc nhu trén hinh.

Hinh III-288: Két qua khai bao tai trong tap trung
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CHUONG III: PHAN TiCH, TINH TOAN KET CAU

7.3.3.6.1. Lua chon tiéu chuan sé dwoc ap dung cho viéc phan tich tai trong di dong

Tiéu chuan tai trong di dong dugc lua chon tir menu Load = Moving Load Code... hpéc tr
menu Tree Structure Analysis = Moving Load Analysis = Moving Load Code s€ xuat hién
hop thoai Select Moving Load Code.

4+ Trong hdp thoai nay lya chon ti€u chuén AASHTO LRFD.
+ Nhan OK dé xéac nhan.

Movwing Load Code ;

| AASHTO LRFD

Hinh III-289: Lua chon tiéu chuan sé ap dung cho phan tich tai trong di dong

7.3.3.6.2. Dinh nghia lan xe

Vi¢c dinh nghia lan xe chay dugc thuc hién theo trinh tu

Sau:

4 Chon menu Load = Moving Load Analysis Data =
Traffic Line Lanes... xuat hién hop thoai:

Lane Mame

Hinh III-290: HOp thoai thém lan xe vao moé

4 Nhén nat Add s& xuét hién hop thoai nhu hinh bén dé
nhap cac cac thong so cua lan xe:

® Lane Name: Lanxe

® FEccentricity: 0

® Vehiecular Load Distribution: Lane Element
® Moving Direction: Both
= Selection by: 2 Points

® Chon diém nut dau va cudi cua dam gia can dinh

nghia lan xe.

* Nhan OK dé xac nhan.

Lane MName : | Lanxe

Traffic Lane Properties

T

Séart

a = Eccentricity

Eccentridty  : 0 m

Vehicular Load Distribution
(¥ Lane Element " Cross Beam
Cross Beam Group

Skew
start [0 = End [0 —[deq]

Moving Direction
(" Forward 1 Backward * Both

Selection by
(¢ 2Points " Picking (™ Mumber

|o,0,0 m

| 100, 0,0 m

Operations

Add | Insert

Eccen.
(m)

Cancel |

Hinh III-291: HOp thoai dinh
nghia cac thong sd lan xe

o
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+ Két qua cua viéc khai béo lan xe nhu sau:

Hinh III-292: Két qua viéc khai bao lan xe
7.3.3.6.3. Dinh nghia tai trong xe
Vié¢c dinh nghia tai trong xe dugc thuc hi¢n theo trinh ty sau:

4+ Chon menu Load = Moving Load Analysis Data = Vehicles... xuét hién hop thoai
nhu hinh dudi.

Add Standard

Add User Defined

Modify

Hinh III-293: Hop thoai dung dé thém tai trong xe tac dung trén két ciu

+ Nhan vao nut Add Standard dé thém céc tai trong xe tiéu chuan:

Define Standard Vehicular Load P — |£| Define Standard Vehicular Load |£|
Standard Name Standard Name
AASHTO LRFD Load | [#ASHTO LRFD Load =l

Wehicular Load Properties Vehicular Load Properties

Vehicular Load Name : | HL-53_Xe_3truc Vehicular Load Name : | HL-93_Xe_2truc
Vehicular Load Type : |HL-93TRK j Vehicular Load Type : |HL-93TDM j
I Dynamic Load Allowance : 0 % Dynamic Load Allowance 0 e
[
| Pz ] F1 P2
W ‘l’ W
e ————=| pe——{
(L TR ' M TR '
L | L |
T 1 T 1
No | Load(uay) | Spading(m) | W |9-340 10078 kN/m No | Load(kn) | spacing(m) | W |9.34D 10078 kNjm
1 35.5858 4,2672 ps |0 e 1 111,206 1.2192 ps [0 KN
2 142,343 42672 2 111,206 end
3 142.343 9,144 Pm |0 kN pm |0 KN
dwi |0 ktifm dwi |9 kNfm
dbi |0 m db1 |0 m
dw2 |0 kMfm dw2 |0 kym
doz |0 m doz |0 m
oK | Cancel | oK | Cancel |
> 2.
(a) Xe tai 3 truc (b) Xe tai 2 truc

Hinh III-294: Hop thoai duing d€ dinh tai trong xe tiéu chuan
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+ Két qua khai béo tai trong xe tiéu chuan:

b= - L&
Vehide Mame | Type | Add Standard |
HL-33_¥e_2truc Standard
HL-93_%e 3truc Standard Add User Defined |

Madify |
Delete |
Close |

Hinh III-295: Két qua khai bao tai trong xe tiéu chuan
7.3.3.6.4. Dinh nghia nhom xe
Vi¢e dinh nghia nhom xe dugc thuc hién theo trinh tu sau:

+ Chon menu Load = Moving Load Analysis Data = Vehicle Classes... dé nhom hai tai
trong xe tiéu chuadn vira dinh nghia thanh mot /op xe c6 tén 1a Xetai. Hop thoai Vehicle
Class Data nhu hinh dudi s€ xuat hién sau khi chon menu trén:

Vehide Class Mame : Vehide Class Name :

Vehide Load Selected Load Vehide Load Selected Load

HL-93_Xe_2truc HL-83_Xe_2truc
HL-93_Xe_3truc HL-93_X¥e_3truc

ﬂ
ﬂ

oK | Cancel | Apply

Hinh III-296: HOp thoai tru'éce khi va sau khi lua chon tai trong xe
4+ Nhéap vao 6 Vehicle Class Name: Xetai

. Y . r 1A \ , == 2

4+ Lua chon toan bd tai trong xe trong phan Vehicle Load sau d6 bam vao nut J de
chuyén toan b tai trong xe sang phan Selected Load.

+ Nhéan OK dé xé4c nhan.

4+ Két qua khai bao I6p xe nhu hinh sau:

Class Mame | Add
Aetal Modify
Delete

Close

Hinh III-297: Két qua viéc khai bao /dp xe
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7.3.3.6.5. Dinh nghia cac truong hop tai trong di dong

Sau khi da dinh nghia céc lan xe va céc lop xe, cac truong hop tai trong di dong s€ dugc dinh
nghia d¢ xdc dinh cac truong hop tai trong di dong tac dung 1én két cau. Trong vi du nay ta chi
dinh nghia 1 truong hop tai trong xe tai tdc dung 1€n két cau. Trinh ty dinh nghia nhu sau”

4 Chon menu Load = Moving Load Analysis Data = Moving Load Cases... xuat hién

hop thoai Moving Load Cases.

Load Case | Description

Hinh III-298: HOp thoai dinh nghia truéng hgp tai

4+ Nhan vao nat Add dé thém trudng hop tai xuat hién hop thoai Define Moving Load Case.

Nhap céc thong sé nhu hinh dudi:
® Load Case Name: MV
® Description: Hoat tai

* Muc Sub-Load Cases phan Loading Effect
chon phan Independent.

= Nhin nit Add dé thém truong hop tai trong
di dong tac dung lén két cau. Xuat hién hdp
thoai sau:

Load Case Data

Vehide Class : |1-'C:Xetai

Scale Factor 1

Min. Mumber of Loaded Lanes :

Max. Number of Loaded Lanes

Assignment Lanes

List of Lanes Selected Lanes
Lanxe

Cancel |

Hinh III-299: Pinh nghia truéng hop
con cua tai di dong

Load Case Mame : | My

Description : | Hoat tai

Multiple Presence Factor

Mum of Loaded Lanes Scale Factor

1 1.2
2 1
3 0.85

>3 0.65
Sub-Load Cases
Loading Effect
{~ Combined {* Independent
Vehide dass Scale Lanel
VC:Xetai 1 Lanxe
1| i 3
add | Modfy | Delete |
Ok | Cancel | Apply |
- T

Hinh III-300: Pinh nghia truéng hgp

cua tai di dong
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* Nhin OK dé xac nhan duoc két qua nhu hinh sau:

Load Case | Description

MY Hoat tai

Hinh III-301: Két qua khai bao truéng hgp tai trong di dong
7.3.3.7. To hop tdi trong(CB)
Viéc khai béo to hop tai trong dugc thuc hién theo trinh ty sau:

4 Chon menu Results & Combinations... hoic nhin td hop phim Ctrl + F9 xuét hién hop
thoai Load Combinations.

4 Sau d6 thyc hién thém t6 hop trong véi céc tai trong da khai bao & phan trén vao phan
Load Combinations List cung v&i cac hé so twong ing cia ting trudong hop tai trong vao
trong phan Load Cases and Factors nhu hinh dudi:

m— e ——— - — =T
Lgao Combinatin: e B Bws B Banw o
General l Steel Design ] Concrete Design ] SRC Design ]
Load Combination List - Load Cases and Factors
No Name | Active Type Description b LoadCase Factor -
» 1|1 CB Activ Add To hop tai trong » DCIST) 1.1000
#* USER(ST) 1.3000
MW {MY) 1.2500
*
4 1 | b =
Copy | Import... Auto Generation... Spread Sheet Form Copy into | Steel Design &
File Mame: | E:\My Data\Working'\Tai chuc truong\Bai toan dan phar Browse | Make Load Combination Sheet ‘ Close |

Hinh III-302: Khai bao t6 hgp tai trong

o
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7.3.4. Chay chwong trinh

Sau khi tjén hanh m6 hinh hoa két céu, ta chon menu Analysis = Perform Analysis hoac nhén
nut £5 d¢ chay chuong trinh. Néu qua trinh m6 hinh héa khong c6 161 thi s€ c6 thong bao thuc
hién thanh cong & trong ctra s6 Analysis Message nhu hinh:

31 Giil 2006 - [EAMy DotaWorking\Tai chu truong\Baitosn dan phang] - Model Vel =8/ x|
i‘ Ele Edit View Model Load Analysis Resufts Design Mode Query Took Window Help

-8
Freque..| Grid/S... | UCS/GCS| View C..| Activat. wizard | Node | Element | Property | BC/Mass  Stage | Load | Moving | Settlem... | Resutt | Influenc...| Query

m/y-t?%%w@l”, FE pase BB B b

D toy Sk B I IHE @A BY DE A § TS - =)=

Tree Menu ax |4 Model View
Menu | Tables | Group Weorks |
B Works |
- BB Stuctures
2 ° Nodes:43
=1 %2 Elements: 77
% Twuss: 61
%® Beam: 16
~1'HE Propertes
-1 [T] Matesial : 2
[Z] 1:Thep
[x] 2: Dam
-} X Section:4
I 1:8en
I 2:Xen
X 3:Dung
X 4:Dam
| s Boundaries
-} 2 Suppors: 3
2 Type 1[111101]
# Type2[011101]
wmie Elastic Link : 17
-1 4~ Static Loads
+ Static Load Case 1[DC: Tai
-} [} Static Load Case 2 [USER 7
4 Nodal Loads : 7
~J By Moving Load Analysis
{3y Moving Load Code [ AASHTC

-1 B Traffic Line Lanes : 1 || Message window S
F Treffic Line Lane 1[La% | [yorp 470AS J0B 15 SUCCESSFULLY COMPLETED.......E:\My Daca\Working\Tai chuc truong\Bai toan dan chang B
~h e Vehides : 2 TOTAL SOLUTION IIME..: 1.85 [zec]

55 Vehices 1 [HL-83 e 2
o Vehides 2[HLS3 Xe 3

< B o [ Command Message ), Analysis Message

For Help, press F1 Frame-l U:50,0, 15 650,015 m m [ron ~| [2
Hlnh I11-303: Thong bao sau khi chay chuong trinh

7.3.5. Cac két qua chinh
7.3.5.1. Phdn luc

B0 BB B w bOOPD A «>bt

\"

DPé xem gia tri phan luc, chon menu Results = Reactions = Reaction Forces/Moments...
xuét hién hop thoai hién thi két qud. Lya chon truong hop tai trong, loai phan luc can hién thi
trong hop thoai vira xuét hién. Hinh duéi minh hoa viéc chon truong hop tdi trong bdn thén
(DC) va phan luc FXYZ:

81 Civil 2006 - [E\Vy DataWorking\Tai chuc tuong\fa toan dan phang] - Model View] =@ X |
.ﬁ Fle Edit View Model Load Analysis Results Design Mode OQuery Tools Window Help

Freque.. |G UCS/GCS| View C... vat... V d | Node | Element | Property | BC/Mass Stage ‘ Load | Moving | Settlem... | Result | Influenc...| Quen
°ls/9’lt9ib“£ﬁ°l§|“.“‘ Fi Base C B LE S B ﬂﬂr)n

=] 2- S s IHKAEAD® BY 2% 46 ¢ - & < =]E]
Tree Menu axiq4 Model View

Reacti... | Defor... | Forces | Strasses

Reaction Forces/Moments - J
Load Cases/Combinations

ST:DC ==

Step

Components
CE CR CFR Gz

CM O MY Mz MxvZ
¥ Local (f defined)

Type of Display
W Values .| I legend .|

Arrow Scale Factor: 1.000000

Apply Close
Sllf=]

o=
-
t
4
i
+
B
B
B
B
A
B
¢k
@
&
+
&

Message Window 2 x
YOUR MIDAS JOB 1S SUCCESSEULLY COMPLETED.......E:\My Data\Working\Tai chuc truong\Bal toan dan phang -
TOTAL SOLUIION TIME..: 1.85 [sec]
< I D [\ Command Nessage )1 Analysis Message 1 |
For Help, press FL Frame-62 LU: 45, 0, 15 G: 45, 0 15 L | LIS none v | |2 EUE

Hmh III- 304 Gia tri phan luc nyz tai cac goi
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7.3.5.2. Biéu do noi luc, bang noi luc

Pé xem biéu d6 ndi luc, chon menu Results = Forces & Beam Diagram... xuét hién hop
thoai hién thi két qua. Lua chon truong hop tai trong, loai biéu dd ndi luc (mémen hodc luc cit)
can hién thi trong hop thoai vira xuét hién. Hinh dudi minh hoa viéc chon truong hop tdi trong
ban than (DC) va biéu 46 momen My:

& Civil 2006 - [EAMy Data\Working\Tai chuc truong\Bai toan dan phang] - [Model View]
{'ﬁ File Edit View Model Load Analysis Results Design Mpde Query Tools Window Help

-8
Freque..| Grid/S... | UCS/GCS| View C..| Activat..| || Wizard | Nods | Element | Property | BC/Mass Stage | Load | Moving | Settlem... | Result | Influenc... | Query
WY EE T EP O DL e B EG R e | # b
LEd D Sh BEI LMK 2FDE BY 5 a8 ¢ g o =)=
Tree Menu 2% 4 & Model View
Reacti... | Defor... Furces‘ Stresses
[Truss Forces | )
Load Cases/Combinations 2
ST: DC = | =]
Step
Force Filter
& al £ Tens. (" Comp.

Type of Display

v Contour ..| [~ Deform .|
¥ vaues .| I Legend ..|
I~ Animate .| [~ Undeformed
[~ Mirrored .|

-

Output Section Location
1 1 & Max Al

TS w @0 S -t t

Apply Close
Message Window ax ﬁ
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan dan phang ==
TOTAL SOLUTION TIME..: 1.85 [sec] Qe
v ', Command Message ), Analysis Message 0| &

a m o]
For Help, press F1 Node-1 U:0,0,0 G:0,0,0 N w||m - none =] (2| =/ 2 =
Hinh III-305: Biéu do luc doc ciia cac thanh dan

Pé xem bang ndi luc, chon menu Results = Result Tables = Truss = Force... xuit hién hop

thoai:
I =

Mode or Element Loadcase /Combination
Al | Mone | Inverse | Prev [w DC(ST)
[¥ USER(ST)

[Element  =| | 1to2427to30 33to49 51to5a | [EMV(MV:al)
' [ MyV(MVimax)
Select Type Er’l'l.-'[M'u':mln}
|ElementTypE ﬂ Add [ CB(CB:max)
K[CB[CB:min]l

Delete

EAM
PLAME STRESS E
PLATE Replace
PLAME STRAIMN

AXISYMMETRIC

———

1

s

Intersect

oK | Cancel |

Hinh III-306: HOp thoai xuat bang nodi luc cua cac thanh dan

Trong hop thoai nay, lya chon trudong hop tai trong va td hop tai trong, nut can xem sau do6 4n
nut Ok dé xac nhan. Két qua thu dugc nhu sau:
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Fle Edit View Model Load Analysis Resufts Design Mode Query Tools Window Help - x
Fraque...|6 id/S... | UCS/GCS| \ Wizard | Node | Element | Property | BC/Mas Stage|L-3;;‘ Moving | Sef Result | Influenc...| Que
B Fii Base AR LRI A o e
=T - S g ¥ ) . Gl
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7.3.5.3. Biéu do chuyén vi, bang chuyén vi

Pé xem gia tri chuyén vi, chon menu Results = Deformations = Deformed Shape... xuét
hién hop thoai hién thi két qua. Lya chon truong hop tai trong, loai phan luc can hién thi trong
hop thoai vira xuét hién. Hinh dudi minh hoa cho lya chon truong hop tai trong ban than (DC)
va chuyén vi theo 3 phuong x, vy, z :
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Pé xem bang chuyén vi, chon menu Results = Result Tables = Displacements... xuit hién
hop thoai:
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Trong hdp thoai nay, lua chon trudng hop tai trong va té hop tai trong, niit can xem sau dé an
nut Ok dé xac nhan. Két qua thu dugc nhu sau:
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7.3.5.4. Dwong anh hwong cua tdi trong cho momen

Pé xem duong anh huong cua tai trong cho noi luc trong dan tai mat cit gitra nhip 2, chon
menu Results = Influence Line = Truss Forces... xuat hién hop thoai hién thi két qua. Trong
hop thoai vira xuét hién nhap vao 6 Key Element sb tht tu ctia phan tr dim nam giira nhip 2
hoic lya chon phan tir nim giita nhip 2. Két qua nhu sau:
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Hinh III-311: Két qua dudng anh hudng cua tai trong cho mémen mit cat giira nhip 3
7.3.5.5. Vi tri bit loi ciia tdi trong cho mémen

DPé xem vi tri bat lgi cua tai trong cho mé men mat cit gitra nhip 3, chon menu Results =
Moving Load Tracer = Truss Forces... xuat hién hop thoai hién thi két qua. Trong hop thoai
vira xuat hién nhép vao 6 Key Element s6 thtr tu cua phﬁn tor nam gitta nhip 2 hodc lya chon
phan tir ndm gitta nhip 2. Hinh dudi minh hoa cho truong hop vi tri bat loi cia tai trong cho
momen do tai trong 16n nhat gay ra:
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