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Giao dién MIDAS/Civil

CHUONG 1: MOI TRWONG HO TRQ MO HINH
HOA KET CAU MIDAS/Civil

1.1. Giao dién MIDAS/Civil

&7 Civil 2006 - [Untitled] - [Model View]

i{ Fle Edit Vew Model Lload Analyss Resus Design Mode Ouery Toos Window Help Menu chinh =
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Hinh 0-1: Giao dién Civil 2006

Cac hé théng Menu trong MIDAS/Civil nhu sau:

File Bao gom céc chire nang vé file, in 4n va cac chirc nang lién quan.
Edit Céc chire nang Undo va Redo cling nhu cac chirc nang khéc lién quan
View Phuong phap biéu dién tryc quan va cac ham ho trg, cac chirc nang luya chon,

cac chirc nang kich hoat va bo kich hoat,..

Model  Nhép dir liéu m6 hinh va tu dong phat sinh ludi, nat, phan tir, cac thong sb mit
cat, cac dicu kién bién, khoi luong,..

Analysis Nhép vao tt ca cac dit liéu diéu khién can thiét cho qua trinh phan tich va cac
chtrc nang thyc thi phan tich.

Results Vo 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 on dinh,..), ki€ém tra va cac
chtrc nang phan tich két qua,..

Design Ty dong thiét ké két cau thép, thép lién hop bé tong, bé tong cot thép, kiém tra
theo tiéu chuan.

Mode  Cac chirc ning chuyén d6i giita hai ché do tién xtr Iy va hau xu 1y.
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Query Céc chirc nang kiém tra trang thai ciia nit, phan tir va dir liéu lién quan

Tools  Thiét 1ap hé théng don vi va cac thong sb giao dién, thi hanh 1énh qua file text
(MCT), tinh toan thong ké vat li¢u, phat sinh so li¢u dong dat, Tinh toan dac
trung mat cat,..

Window Céc chiic nang didu khién ddi véi tt ca cic cira s6 trong ctra s6 chinh va céac
chirc nang sap xép

Help Céc chure nang gitp do va truy cép téi trang chu MIDAS IT
1.1.1. Menu cay (Tree view)
GOm toan bd thu tuc md hinh hoa tir dit liéu dau vao cho phan tich, thiét ké va chuan bi tinh
toan duoc to churc ¢6 h¢ thong. Tree menu c6 cac thanh phan :
4+ Menu Tree: T6 chirc thanh dang cdy véi cac biéu tuong cuia tit ca cac menu hé thong.
+ Table Tree: quan Iy tat ca cac dir liéu cua két cdu & dang bang.
4+ Group Tree: Liéu ké tat ca cdac nhom va cho phép thém bét, chinh stra nhom, gan d6i
tugng cho nhém.
+ Works Tree: Cho phép nguoi ding nhin thay trang thai ciia dit liéu mé hinh hién thoi va
c6 thé hiéu chinh chung bang cac thu tuc don gian nhu kéo va tha.
1.1.2. Menu ngir cinh (Context view)
Pé thuc hién viée dich chuyén it nhat cia chudt, mot cach don gian 1a kich phai chudt.
MIDAS/Civil tu dong lya chon mét hé thong menu phu hop véi cac chire nang lién quan hoac
cac churc nang hay dugc dung phan anh tinh huéng dang lam viéc cua nguoi sir dung.
1.1.3. Cira s6 mé hinh (Model window)
Ctra s6 md hinh trinh bay mé hinh, biéu dién cac két qua phan tich va thiét ké thong qua giao
dién d6 hoa tuong tac.
Ctra 6 md hinh c6 thé biéu dién mot sb ctra s6 dong thoi trén man hinh. Boi vi mdi cira s6 trinh
dién mot cach doc 1ap, nhiing hé thong toa do nguoi dung khac nhau co thé dugc gan cho cac

clra s6 riéng ré cho mot mo hinh. Thém nira, moi cura s6 chia sé cung co s6' dir liéu nén ndi
dung duoc biéu dién trong mot cira s6 sé thay doi theo cac cira s6 khac mot cach dong thoi.

Ctra s6 mo hinh c6 thé biéu dién cac hinh dang m6 hinh phd bién ciing nhu cac hinh dang dugc
phat sinh bang céch tinh nang ludn cép nhat nhu cac duong khuat, ty loai bé cac mat khuat, do
bong, chiéu sang, t6 mau,..

1.1.4. Cira s6 bing (Table window)

Céc cira s0 dang bang hién thi tat ca toan bo dir liéu, cac két qua phan tich va thiét ké trong
dang bang kéo dai. Cho phep hiéu chinh s0 liéu, b6 sung so liéu, bién tap, sap xép dit liéu theo
cac tiéu chuan khac nhau hodc tim kiém . Co thé chuyén do6i bang sang dang bang cta Excel.
1.1.5. Giao di¢n dong lénh (Command window)

Cira s6 thong diép hién thi tit ca cac thong tin can thiét cho mo hinh héa, cac thong tin canh
bao va 16i. Cho phép goi cac chirc nang qua giao dién dong 1€nh (phién ban 7.0 trd 1€n).

1.1.6. Thanh trang thadi (Status bar)

Thanh trang thai biéu dién cac van dé lién quan dén tat ca céc loai hé théng toa do, chuyén ddi
hé thong don vi, lya chon viéc loc, truy van nhanh, di€u khién bat phan tt,.. 1am tang hi¢u qua
lam viéc.
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Thiét 1ap moi truong lam viée

Active Fix
Element Snap
Coordinate Unit Change Select Filter Location Control
..... |
l .' . '.‘ .‘ .
None! *U: 99.5, 225, 0_ ¢ +G:99.5, 225, 0
UCS Coordinates GCS Coordinates

Zoom Fix for Stage Dynamic Query

Hinh 0-2: Thanh trang thai

1.1.7. Thanh cong cu

Menu biéu twong gitp cho nguoi s dung dé dang kich hoat cac chic niang hay duoc sir dung
trong MIDAS/Civil. M&i biéu tuong dugc nhém lai voi cac muc dich twong tu nhau.

Freque... |Gridf5nap UCS/GCS | View Co...| Activation
IZAERE X R
Wizard | Mode Element | Property | BC/Mass | Stage | Load | Moving | Settement | Result | Influence Lines/Surfaces | Query

AR AR RS R WA L s

Hinh 0-3: Thanh cong cu

1.2. Thiét l1ap méi trwdng lam viéc

Nguoi dung nén dinh nghia méi trudng 1am viée trude khi bat ddu mot dy an méi. Giao dién
cai dat moi truong lam viée dugce goi thong qua menu Tools>Preferences.

Preferences =
—I-Environment W General Environment Setting
General
View Company : |HienLD -ICE-UCT
Data Tolerances Logo BMP : |
Property
Load TempDir. : | C:\DOCUME~1)EDACH~1\LOCALS~1\Temp)
Results
Design [ Auto Save  inevery 10 =3 minutes
Motice [v Make Backup File {.bak)
Graphics P
H Ouu:uutll:zlu:urmais Recently Used Project List : 4 —| Items
Formats - Dim. & Others Working Directory : i+ Default " User Input
Formats - Forces
Formats - Loads ha J
[ Save Changes Upon OK Default All Set Default | oK | Cancel |

Hinh 0-4: Thiét Iap thong s6 hé thong

Environment General (Méi truong chung) Thiét 1ap tén, biéu tugng cong ty, va cac mic dinh
viéc ghi file,...

View (Hién thi) Bat mac dinh cho ctra s6 va cac kich thude cta no.

Data Tolerance (Dung sai hay sai sé sé liéu) Gan cac giéi han cta to hop nit va giéi han trén
clia cac gia tri sb dé phan biét véi sb khong.

Property (thuéc tinh) Chon co so dir liéu méac dinh cho vat li¢u va mat cit

Load (Tdi trong) Thiét 1ap co sé dit liéu ddi v6i cac tai trong san.

Results (Két qua) Thiét lap cach thé hién két qua.

Design (Thiét ké) Géan cac tiéu chudn thiét ké thich hop cho cac kiéu thong sb vat liéu khac
nhau.

Output formats (Pinh dang két qua): Thiét 1ap dinh dang hién thi két qua.
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1.3. Cac phwong phap va quy dinh nhap dir liéu
1.3.1. Cdc phwong phdp nhdp sé liéu
Toan bo dir liéu dugc nhap vao thong qua cac cach sau:

4+ Hop thoai.

4 Cura s6 dang bang.

4+ File dir ligu MCT

4 Ctra s6 md hinh.

Dung hop hdi thoai, dir li¢u co thé dugc nhap vao tir chudt 1an ban phim. Ban phim dugc sit
dung chu yéu cho céc ki€u ctra s6 bang, chudt dugc st dung chu yéu trong cura s6 mo6 hinh.

Tree Menu X 4q ﬁ Model View r‘:i Rigid Link//fﬂ Beam Load ] b X
N | Element | BM LD Type ‘ Load Case ‘ Load Type | Direction | Projection | D1 | D2 | [
[Element Beam Loads | J “ ] 41 Beam Load Additional  Distributed Forces Global Z Yes 000 100
42 Beam Load Additional  Distributed Forces Global Z Yes 000 100
Load Cace Name | 43 BeamLoad  Additional  Distributed Forces GlobalZ  Yes 000 100 |
Selfiveight = | 44 Beam Load  Additional  Distributed Forces GlobalZ | Yes 000 100 |
Load Group Name ] 45 Beam Load Additional  Distributed Forces Global Z  Yes 0.00 100
Default hd J ] 46 Beam Load Additional  Distributed Forces Global Z  Yes 0.00 1.00 1
Options ] 47 Beam Load Additional  Distributed Forces Global Z  Yes 0.00 1.00 1
# Add ¢ Replace (" Delete | 48 Beam Load Additional  Distributed Forces Global Z Yes 000 100
] 49 Beam Load Additional  Distributed Forces Global Z Yes 0.00 100
Eoadigps 50 Beam Load  Additional  Distributed Forces Global Z  Yes 000 1.00 1
[uriform Loads = ] 51 Beam Load  Additional  Distributed Forces GlobalZ  |Yes 000 100 1
@ | 52 Beam Load Additional  Distributed Forces Global Z  Yes 000 100
m | 53 Beam Load Additional  Distributed Forces Global Z  Yes 0.00 1.00
W1 SNz ] 54 Beam Load Additional  Distributed Forces Global Z  Yes 0.00 1.00 1
i Xa ] 55 Beam Load Additional  Distributed Forces Global Z  Yes 0.00 1.00 1
] 56 Beam Load Additional  Distributed Forces Global Z  Yes 0.00 1.00 1
| 57 Beam Load Additional  Distributed Forces Global Z Yes 000 100
58 Beam Load Additional  Distributed Forces Global Z Yes 0.00 100
orecton + [oobalz ] | 59 Beam Load  Addtional  Distributed Forces GlobalZ  Yes 000 100 |
Projection: (" Yes  { Mo | 60 Beam Load  Additional  Distributed Forces Global Z  Yes 000 1.00 1
value A1 Raam | nad Additinnsl  Nistrihited Faress Ginhal 7 ¥as non tnon M
@+ Relative " Absolute L I >
x1|0 w0 Message Windaw . x
x2 |1
x3 L]
x4 ‘)}
Unit: khjfm ~ _|_|_|_|\ Command Message A Analysis Message / H<_| +

Hinh 0-5: Nhap s0 liéu

Cira s6 bang cho phép ngudi ding tao thém cac dit liéu hodc hiéu chinh bat ky. o
Dinh dang MCT la mdt tinh nang mé hinh hoa cho phép nguoi dung mo hinh két cau thong qua
cac 1énh dang van ban.

= . 0
= = R B = A H o+ wb A-FER PR TOE®R ¥
184 j
G182 wELEMENT Elements =
188 1EL. YPE. 1 iFFD. 1Hl iM2., ANGLE. i1SUEB. EXVAL. i10PT Frame Element
2187 iEL iFRD. 1H1, iM2, iWN3. 1R4, iSUEB, iVID Planay Elsmsnt
G188 1EL iFFEO, 1H1, M2, aWz, a2H4, 2HS, iMe, aN7. aHE Solad Elemsnt
0189 iEL. E. ik iFRD. 1Nl iH2. REF. EPX. RFPY. RFZ. iSUB. EXVAL Frams{Ref . Point
2150 1. TENSTE. 1. 1. 24, 2. 0, 3. 114 666, 3 -
8 2. TENWSTR. 1, 1, 28, 3. 0. 3, 111.409. %
0152 3. TENSTRE. 1. 1. 26, 4. 0. 3. 101.965. %
3153 4, TENSTE. 1, 1, 27 5. 0, 3. 92. 6803, 3
0184 5. TENSTR 1, 1, 2B B, Q. 3, B3 089, 3
0158 E. TENSTE. 1. 1. 29, 7. 0. 3. 74 4828, F
0158 7. TENSTE. 1, 1. 3o, g, o, 3. 65 7072, 3
ey B. TENSTR. 1, 1. a1, q, 0. 3. 57 4429, %
0158 9. TENSTE. 1. 1. az, 10. 0. 3. 49 6815, F
2199 10, TEHSTE. 1, 1. 33, 11 o, 3. 43 0408, 3
0200 11, TENSTRE. 1, 1. 16, 11 0. ¥, 041 7611, %
020 12, TENHSTR. 1. 1. az. 10 0. 3. 47.7073. %
202 13, TEHSTE. 1, 1, 38, 9 o, 3, B54.9458, 3
c202 14. TENSTE. 1, 1. 39, S Q. 3, 62,8222, 3
0204 1C TFHSTR 1 1 on 7 1] T 71 an¥a T

Hinh 0-6: Cau truc file dir liéu MCT
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Cac phuong phép va quy dinh nhap dir licu

1.3.2. Cdc lénh nhdp sé ligu
Dé thuan tién, MIDAS/Civil cung cép cac lya chon nhép dir liéu sau day:

4+ O mot sb dir liéu kiéu s6 duge nhip vao mdt cach lién tuc trong mot truong dir licu,
nhirng dir liéu nay co thé dugc phan biét bang mot dau «,” (phéy) hodc mot déu “ « (cach,
ky tu trang) Vidu ‘333,102, 101” hodc *333 102 101°

4 Dit liéu vé vi tri, cac thudc tinh va mat cit phan tir va nhirng dir li¢u thich hop khac co thé
dugc nhép vao thong qua cac phép gan don gian trong cira s6 md hinh.

4 Chiéu dai hodc su gia ting theo huong co thé duoc chi dinh bang viéc st dung chudt lya
chon vi tri ban dau va cac didu cudi phu hop trong cira s6 mé hinh hon 13 viéc gd nhimg
dir liéu nay truc tiép tir ban phim.

+0 nhu:ng cho ma chiéu dai bang nhau duoc lap lai, dit liéu co thé duoc don gian hoa bing

cach gd “sd 1an lap @ chiéu dai” thay vi 1ap di 1dp lai cung mdt $6.
Vi du: 20, 25, 22.3, 22.3, 22.3, 22.3, 22.3, 88 twong duong vai 20, 25, 5@22.3,88

Ban phim co6 thé duogc dung dé nhap cac dir liéu dugc chon mot cach truc tiép. Viéc danh s6
hiéu nut hodc sé hiéu phan tir lién quan c6 thé 13 mot cp s6 cong hoic cap s ting. Khi do, dir
lidu ¢6 thé duoc don gian béng cach viét “sb hiéu dau tién to (hodc t) s6 hiéu cubi cung” hoac
s6 hiéu déu tién to (t) sb hiéu cubi cung by budc ting”

Vidu 21,22, ..., 54,55, 56 tuong duong “21 to 567, “21 t 56”

Vidu 35, 40, 45, 50, 55, 60 twong duong “35 to 60 by 57, “35t 60 by 5”
S6 va cac biéu thirc toan hoc c6 thé duge dung trong dang t6 hop.
Céc ky hiéu toan hoc va ngodc don dugc ap dung trong tinh toan k¥ thuat ¢ thé duoc st dung.
Vidu: © x 202 twong duong véi PHI * 2072

Vi du: 35+3x (5in30° + 2+/cos? 30° +sin? 30° )
Tuong duong véi “35 + 3 * (sin(30) + 2 * SQRT(cos(30)*2+sin(30)"2))”

Ky hiéu Noi dung Ghi cha
( Mo ngoac don —
) Pong ngoac don —
e —
" Luy;}?gg;;a@iép ptilllrrl(r)]ng) Vidy: 2°=2"3
+ Cong _
_ Tru _
* Nhan —
/ Chia -
PI m 3.141592653589793
SQRT v Vi du.: 2 = SQRT(2)
SIN Sin Pon vi: Bo
COS Cos Pon vi: B
TAN Tang Pon vi: Bo
ASIN Arcsin Vd.: sin™(0.3)=ASIN(0.3)
ACOS Arccos Vd.: cos(0.3)=ACOS(0.3)
ATAN Arctang Vd.: tan(0.3)=ATAN(0.3)
EXP Ham s6 mil Vd.: e0.3 =EXP(0.3)
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SINH Sin hypebol Vd.: sinh(1)=SINH(1)
COSH Cos hypebol Vd.: cosh(1)=COSH(1)
COTAN Cos/Sin Vd.: cotan(1)=COTAN(1)
LN Logarit tu nhién —
LOG Logarit co s6 10 —
Ghi cha vé cach dung:

4 Cac toan tir chap nhan ca chit hoa lan chi thuong
4 Vi cac toan tir giong nhu trong tinh toan ky thuat, nén cau truc ctua cac phép toan theo qui
tac cua céc todn hoc thong thuong.

1.3.3. Biéu dién mé hinh
Cac chtc nang biéu dién hinh dang mé hinh cia MIDAS/Civil nhu Wire Frame, Hidden,
Shrink, Perspective and Render View bi€u dién m6 hinh véi nhiéu kiéu hinh dang va quan sat
khéac nhau. Nhitng chiic nang nay gitip nguodi st dung kiém soat dugc trang thai nhép li¢u cua
mo hinh va thao tdc vd1i mo hinh nhu mong muon.

Freque... | GridfSnap | UCS/GCS  View Cu...| Activation
ERPEALOL I

Hinh 0-7: Cac thiét 13p hién thi

Céc chirc ning biéu dién hinh dang mé hinh cia MIDAS/Civil gdm c6:

E Shrink: hién thi cdc phan tir dugc mo hinh hoa véi cac kich thude bi thu ngan. Tinh
nang nay cho phép kiém tra sy két noi gitta cac phan tir va nut.

EI Perspective: hién thi quan sat ba chiéu ctia m hinh.

ﬂ Hidden: hién thi hinh dang mo hinh phéan anh cac hinh dang mat cit clia cac phﬁn o
va chiéu day cta chiing nhu khi chiing xuat hién ngoai thuc té.

il Render View: hién thi hinh dang mé hinh phan anh cac hinh dang mat cit clia cac
phan tr va chi€u day cua ching voi hi¢u ing bong d6 nhu thuc té.

E Rendering Option: diéu chinh cac hi¢u tmg vé 4nh sang va bong d6 cho tinh ning
Render View.

g Display: hién thi trong ctra s6 lam viéc cac sO hiéu ntt va phan tir, cac ky hiéu vat
li¢u va mat cat, cac trang thai dau vao cua tai trong,...

E Display Option: diéu khién tat ca thong s6 d6 hoa dwoc hién thi trong cira s6 lam
viéc nhu bang mau cuia cdc tinh chat, kich thudc biéu dien,...

1.3.4. Hé6 tro' quan sdt

Tt ca cac tinh ning quan sat cia MIDAS/Civil hd trg cho ngudi ding c6 duoc cac quan sat ba
chi€u cua mo hinh va cac két qua phan tich. Nhitng tinh nang diéu khién quan sat nay nhu sau:

Piém quan sat
@ Iso View: biéu dién mé hinh trong khong gian ba chiéu.
Top View: biéu dién mé hinh nhu khi duoc nhin theo chiéu +Z.
Left View: biéu dién mo hinh nhu khi duoc nhin theo chiéu —X
B Right View: biéu dién mé hinh nhu khi duoc nhin theo chiéu +X
[ Eront View: biéu dién mé hinh nhu khi duoc nhin theo chiéu —Y.
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Cac phuong phép va quy dinh nhap dir licu

Angle View: biéu dién mo hinh nhu khi dugc nhin tir mot diém dugc chi dinh trude.
Quay

E Rotate Left: quay mé hinh sang bén trai (theo chiéu kim ddng hd quanh truc Z).

Iil Rotate Right: quay mé hinh sang bén phai (nguoc chiéu kim dong hd quanh truc Z).

Rotate Up: quay mé hinh 1én trén tir mit phang nim ngang.

Iil Rotate Down: quay mé hinh xudng duéi tir mat phang nam ngang.
Phong to/thu nho

Zoom Fit: dua mo hinh vira khit véi kich thude man hinh theo céc ti 1€ tang/giam.

Zoom Window: an dinh kich thuéc mong muon cua ctra s6 bang cach kéo mot goc
ctra s6 bang chudt.

@ Zoom In: ting ctra s6 hién tai mot cach tir tir.

Zoom Out: giam ctra s6 hién tai mot cach tir tir.
Dich chuyén

|:| Pan Left: dich chuyén ctra s6 m6 hinh sang bén trai.

EI Pan Right: dich chuyén cira s6 mé hinh sang bén phai.

III Pan Up: dich chuyén cira s6 mé hinh 1én phia trén.

Pan Down: dich chuyén cira s6 mé hinh xudng phia duéi.

1.3.5. Lwa chon déi twong

Céc tinh nang lya chon rat quan trong va rat can thiét ddi véi tat ca cac cong tac phat sinh mo
hinh két cau. Trong MIDAS/Civil viéc lya chon do6i tugng twong tu nhu trong AutoCAD, gom
c6 nhirng tinh ndng nay nhu sau:

El Select Single Chon timg doi tuong

Select Window Chon bang cira s6 chit nhat
EZ] select Polygon Chon bang da gidc

B select Intersect Chon céc diém giao

B select Identity-Nodes Chon theo s6 hiéu nit

E Select Identity-Elements Chon theo s hi¢u phan ti
Select Previous Chon lai dbi twong da dugc chon trude do
D Select Recent Entities Chon cc doi tiong méi tao
A3 Select Plane Chon theo mit phang

@ Select Volume Chon theo khdi khong gian
@ Select All Chon tat ca

Nguoc lai voi thao tac lya chon ta c6 cac thao tac nguoc lai 1a loai bd ddi tuong khoi tap hop
dang chon nhu: Unselect Window, Unselect all [Bp Do A @
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1.3.6. Kich hoat va bé kich hoat doi twong
Tinh nang Active/Inactive dugc stir dung dé hién thj hodc an cac bd phan nhét dinh cua két ciu.

Active biéu dién mot trang thai ma cac cong tdc mo hinh hoéa co thé dugc thuc hién. Cac cong
tac mo hinh héa nhu chon, thém va hi¢u chinh khong cho phép doi voi cac phan khong kich
hoat.

Inactivated Object trong muc Draw & phan View>Display Option cho phép bé kich hoat cac
phan s€ xuat hién hodc khong xuat hi¢n trén man hinh.

Tinh ning nay c6 thé duoc sir dung mot cach hiéu qua ddi voi cac két cau phire tap hodc cac
cong tac hau xu ly.
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Hinh 0-8: Kich hoat/bo kich hoat doi tucng

Vi du, béng cach kich hoat phﬁn ban ciia mot két ciu cu trén man hinh, cong tdc mo hinh trd
nén dé quan Iy hon. Tinh ning nay lam don gin cic cong tac nhu thém hoic hiéu chinh cic nut
va phan tir, xem xét cac két qua phan tich bang cach kich hoat mét cach ¢ lya chon cac kiéu
phﬁn tr, mat cit hodc kiéu thudc tinh nhit dinh. Viée phan tich cac gia tri thanh ph?m luc 16n
nhit va nho nhit s& trd nén dé dang hon.

Tinh nang Active/Inactive dugc sur dung két hop v&i céc tinh nang lya chon. Sau khi chon cac
phan doi tugng mong mudn, kich hoat hodc bo kich hoat cac su lya chon tuwong ing bang cac
tinh nang dugc tom tat dudi day.

E Active: hién thi chi phén duoc chon trong khi cac phﬁn khéc bi an.

El Inactive: 4n chi cac phén duogc chon trong khi cac phﬁn khac dugce hién thi.

E Inverse Acitve: chuyén nguoc lai trang thai 4n/hién cua cac ddi tuong.

%] Active AlL: kich hoat tat ca cac ddi tuong.

E Active Identity: kich hoat cac dbi twong dugc chon trén miat phang xy ctia UCS.
E Active Previous: tr¢ lai trang thai kich hoat hodc bo kich hoat trude do.
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CHUONG 2: MO HINH HOA KET CAU BANG
MIDAS/Civil

Mo hinh héa két cau thudc giai doan tién xir 1y. Tap trung vao cic cong tac dinh nghia vat liéu,
mit cit, phin tir, didu kién bién va tai trong. Két qua phan tich s& phu thudc hoan toan vao
mo hinh két ciu duoc xay dung. Do viy, cang 1am chinh xac trong giai doan mo hinh héa cang
phan anh tng xir cta két cdu dang dwoc phan tich. MIDAS/Civil hd tro nhiéu cong cu phuc vu
cdng tac mo hinh hda. Gom cac nhom chirc ning co ban sau:

4 MO0 hinh hoéa hinh hoc

4 MO hinh hoéa vit liéu

4 MO hinh héa mit cat

4+ Mo hinh héa diéu kién bién
4+ M0 hinh hoa tai trong

4 M6 hinh hoéa qua trinh thi cong
4 Kiém tra cong tic mo hinh
2.1. M6 hinh héa hinh hoc
2.1.1. Xdc dinh kiéu két ciu
Trudc khi mé hinh can xac dinh kiéu két cau 13 2D hay 3D, thiét 1ap cac thong sb co ban...

Chon menu Model > Structure Type...

Structure Type (]
Structure Type
(v 3D (™ ¥-Z Plane " ¥-Z Plane " X-f Plane (" Constraint RZ
Conversion of Structure Self-weight into Masses K].E_u_k.e_t_ca.u_ -

f* Do not Convert

" Lumped Mass

{+ { {
r Cac Iwa chon chuyén doi trong lweng
(" Consistent Mass cac bd phan két cau thanh khoi lwong
Gravity acceleration : 5.806 mfsec: 4—Gia toc trong trué'ng
Initial Temperature : | [C] Q—Nh@t ﬂﬁ ban ﬂﬁu cua két

[ Align Top of Beam Section with Center Line (X-Y Plane) for Display
[~ Align Top of Slab{Plate) Section with Center Line (%-Y Plane) for Display

| QK | Cancel

Hinh 0-1: Thiét 13p kiéu két cau

2.1.2. H¢ théong don vi
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MIDAS/Ciyil cho phép phép dir liéu thgo nhiéu hé don vi khac nhau. Trong mot du an pgu@ri
dung c6 thé st dung nhiéu loai don vi d€ mo hinh hoa thong qua chire nang tu dong chuyén doi
don vi.

Vi du ta c6 thé nhap don vi do dai dang “m” cho két cAu dam va dang “mm” cho mat cit. Su

dung meu Tools > Unit System hoac h¢ théng don vi ¢ thanh trang thai dé xac lap va chuyén
doi cac loai don vi.

Unit System (%)
Length Force (Mass) Heat
f* m M (ko) " cal
Can | o) © e
{~ kaf
" mm kaf o) |
" tonf (ton)
L  Ibf (b) .
™ in (" kips (kips/a) {~ Btu
Temperature
(¢ Celsius (™ Fahrenheit
Mote : Selected units are displayed in relevant
dialog boxes, Values are NOT changed with
Hnits.
[ SetfChange Default Unit System
0K | Apply Cancel

Hinh 0-2: Hé thong don vi

2.1.3. Lwa chon hé toa dj o )
Dé phuc vu qua trinh mo hinh hoé két cau, Midas Civil cung cap 4 loai hé truc toa do co ban
sau day:

+ He tryc toa d6 tong thé : GCS
4 Hg truc toa do phﬁn tar (EGS)
4+ Hg¢ truc toa d6 nut (NGS)
4+ H¢ truc toa do tu dinh nghia (UCS)
2.1.3.1. Hé toa do tong thé (GCS :Global coordinate system)

GCS 1a mot hé truc toa do Dé Cac vuong goc bao g@)m 3 truc X,Y,Z d61 mot vudng gbéc véi
nhau, cé chiéu tuan theo quy tic ban tay phai. Cac truc ky hiéu bang 3 chir in hoa : X,Y,Z.
Piém géc duoc mac dinh ¢ toa do (0,0,0).

Trong man hinh chinh cta Midas/Civil, truc Z cia GCS mic dinh tring véi truc thang dimg
cia man hinh. Mdi diém trén man hinh MIDAS/Civil déu tuong tng véi mat toa do nhét dinh
trong hé toa do téng thé, cac gia tri (X,Y,Z) nay duoc hién thi & thanh Status Bar.

[\Command Message /i, Analysis Mess |
Node-14 U: 100, -9.8, 0 G 100, 9.3, 0 lonf «||lm =]

Hinh 0-3: Toa do GCS

J
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GCS dugc dung dé mo hinh ho két cau (vi tri nit, vi tri va chiéu ctia phan tir), tai trong (diém
dat va chiéu cua tai trong...).
GCS ciing dugc dung lam mbc dé dinh nghia, xac dinh cac h¢ toa d6 khac (UCS, ECS, NCS).
2.1.3.2. Hé toa d0 phan t&r (ECS :Element Coordinate System)

H¢ truc toa do phén tor (ECS) cling c6 dang 3 truc d61 mot vudng goc (hé toa do bé Cac). Chiéu
duong cua cac truc dugc xac dinh theo quy tac tam dién thudn (quy tac ban tay phai). Cac truc
cua h¢ toa do nay duogc ki hi€u bdi cac chit cai thuong: (x,y,z).

Hinh 0-4: Hé toa do phan tir

Heé toa d6 phan tir duoc xac dinh nhu sau:
Géc cua ECS 14y ¢ diém giita phan tu.
4+ Truc x : doc theo phén tir, c6 chiéu tring voi chiéu ciia phan tir.

4+ Truc z : vudng goc véi x, cd chidu tao v6i Z cia GCS mdt goc nhon, thuong 14 truc
“yéu” cua mat cat (mdmen quan tinh cua mat cat quay truc z thuong nho hon mémen
quan tinh quanh truc y)

4+ Trucy : xac dinh tir x, y theo quy tic tam dién thuén.

ECS dugc dung dé nhap dir liéu, hién thi cac két qua, dir liéu lién quan dén phan tr nhu ndi luc
trong phan tir, tng suat...

2.1.3.3. Hé toa do nat (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 xuét hién hé toa do nat (NCS) thuc chét 1a dé thuén tién cho viéc mé hinh
ho4 diéu kién bién, tai trong va chuyén vi dat tai nat.

4+ Gbi cung (Supports)

4+ Gbi dan hdi (Spring supports)

4 Chuyén vi gbi (Displacements of support)
NCS cling 1a mdt hé toa do Dbé Cac vuong goc, ki hiu (x,y,z). Gdc dat tai nat.
NCS duoc diung dé mé hinh cac diéu kién bién va chuyén vi gbi.
2.1.3.4. Hé toa d¢ tw dinh nghia (UCS : User coordinate system)

Pé thuan tién cho viéc méd hinh hoa két cdu & nhitng vi tri dac bi¢t hodc phﬁn két ciu co dang
dac bi¢t (vi du mo hinh céc phan tir thudc cung mot mat phang trong két cau tong thé 1a két cau
khong gian), ta c6 thé tu dinh nghia lay hé toa do cho phu hop roi tir d6 mo hinh két cau, tai
trong. UCS dugc thiét 1ap tir 1a moc 1a GCS, UCS cling 1a mdt hé toa do Bé Cac vuong goc.
Khi dinh nghia UCS, néi chung cac yéu té can khai béao 1a :

4+ Toa d6 gdc cua UCS (Origin)
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4+ Phuong, chiéu cta cac truc.
Trinh ty khai bdo h¢ toa do tu dinh nghia:
Chon menu Model > User Coordinate System > X-Y plane

Define User Coordinate System-{Model View) 3

Three Angles ] Mamed Plane ] UCS by UCS ] Mamed UCS ]

X¥Plane |  xzPane | Y-ZPene | ThreePoints |
Coordinates

Crigin |UrDrD m

Rotation Angle

Angle : |_':] — [deq]
[~ Activate UCS Plane [ Change View Direction
Save Current UCS | K Apply Close

Hinh 0-5: Pinh nghia hé toa d6 nguGi dung X-Y

Y nghia céac thé chinh (tab):
1. X-Y plane : Hé toa d6 phang (x,y) trong mat phdng X-Y clia GCS.
Coordinate — Origin: gbc ctia UCS trén hé toa do tong thé.

Rotation Angle — Angle: goc nghiéng (c6 dau) tao boi chiéu dwong cua truc x trong X-
Y plane UCS voi chiéu duong cua truc X cua h¢ toa do tong thé.

2. X-Z plane : Hé toa d6 phang (x,z) trong mit phang X-Z ctua GCS.
3. Y-Z plane : Hé toa d6 phang (y,z) trong mat phiang Y-Z cua GCS.
Céch goi va nhap dit liéu hoan toan gidng voi X-Y plane UCS.
4. Three - point UCS : Hé toa do khong gian (x,y,z) duoc dinh nghia boi ba diém.

Define User Coordinate System-(Model View)

Three Angles ] Mamed Plane ] UCS by UCS ] Mamed UCS ]
XY Plane ] ¥-Z Plane ] Y-Z Plane Three Points
Coordinates
- o
Origin |p21, -7.8, 32.71682 |, N oPe
7 Origit p—a—»
S FaH
Pt.on x-Axis | 1,0,0 m i ucs
Pt. on x-y |0, 1,0 m aeE ™,
[T Activate UCS Plane [~ Change View Direction
Save Current UCS | Ok | Apply Close

Hinh 0-6: Pinh nghia hé toa d6 ngu'si dung Three Points

H¢ toa d6 nay dugc dinh nghia tir ba thong s6 1a:
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4+ Vitri géc toa do trong h¢ toa do téng thé.
4+ Toa do ciia mot diém thudc truc x cua hé toa do nay trén h¢ toa do té)ng thé
4+ Toa dd cua mot diém thude mat phéng x-y cua h¢ toa d§ nay trén hé toa do téng thé.

5. Three - angle (Ba gdc)

Define User Coordinate System-({Model View) &3
X-¥ Plane ] ¥-Z Plane ] ¥-Z Plane ] Three Points ]
Three Angles | NamedPlane | UCsbyucs | Nameducs |
Coordinates
Origin | 0,0,0 m
Three Successive Rotation Angles
1. About ¥ Axis : | 0 :I [deq]
2. About y' Axis : | ] :|| [deq]
3. About " Axis: |0 = [deg]
[~ Activate UCS Plane [~ Change View Direction
Save Current UCS | Ok Apply Close

Hinh 0-7: Pinh nghia hé toa d6 ngudi diing Three Angles

Dang Three - angle UCS la mét hé toa do bé cac 3 chiéu trong khong gian (x,y,z), dugc dung
1én tir h¢ toa dJ tong thé thong qua cac phép bién hinh lan lugt nhu sau :

+ Tinh tién gbc ctia GCS v& vi tri méi (s& 1a vi tri gbc cua UCS sau nay)

+ Quay hé toa do da tinh tién quanh truc song song voi X mot goc dinh trudce.

+ Quay tiép hé toa d6 thu dugc quay truc song song v6i Y mot goc dinh trude.

4+ Quay tiép hé toa do thu dugc quay truc song song v6i Z mot goc dinh trude.
Activate UCS Plane: Kich hoat hé toa do UCS.
Change View Direction: Thay dbi hudng nhin.

Chl y : Ta c6 thé dinh nghia nhiéu UCS dé tién mo hinh hod, nhung trong qué trinh md hinh
hoa phai luon nh¢ dang mo hinh trong hé toa do nao. Tot nhat 1a mo hinh theo hé toa do tong
thé GCS. Dé chuyén doi qua lai hai dang hé truc toa d6 st dung thanh céng cu:

Freque... | Grid/Snap UCS/GCS |1.-'iew Co...| Activation

T MEl :

Hinh 0-8: Thay déi hé toa dé GCS - UCS

2.1.4. Lwoi dinh vi

MIDAS/Civil cung cap hai dang ludi dé hd trg qua trinh mé hinh két céu theo cach v& tryc tiép
trén man hinh: H¢ thong ludi dang diém va hé thong ludi dang duong thang. Chuc nang nay
tuong doi giong voi chire nang Grids trong Auto Cad, tién cho viéc mo6 hinh cac bai todn don
gian.

2.1.4.1. Hé thong luéi diém

Hé théng ludi dang diém c6 thé ap dung trong h¢ toa do téng thé cling nhu trong h¢ truc toa do
tu dinh nghia. H¢ thong ludi nay duoc xay dung tur 3 tham s6 1a:

4+ Khoang céach giita cac diém thudc ludi theo phuong X (x).
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4+ Khoang cach giita cac diém thudc ludi theo phuong Y (y).
4+ Puong bién cua ludi. (co dang hinh chir nhét trong hé toa d6 2 chiéu X-Y)
Dé thiét 1ap ludi diém chon menu: Model > Grids > Define Point Grid.

Define Grids-(Model View) ]
Point Grid ]Line Grid ]

Grid Spaces

i, dy : |IZI.5,EI.5 m

Model Boundary

0,0,50,50 m [ Apply To Grid Boundary

QK | Apply | Close

Hinh 0-9: Pinh nghia lugi diém

Grid Spaces (dx,dy: khoang cach gitta cac (jiém thudc hé thdng ludi theo phuong X va y.
Modql Boyndary: khai bao bién cua h¢ thong ludi theo thwr tu (x1,y1,x2,y2) v6i (x1,y1) 1a toa
d6 diém dau cia bién hinh chir nhat, (x2,y2) 1a di€ém cudi cua bién hinh chir nhat.

2.1.4.2. Hé thong lwéi dwong thang

Dé khai bao luéi dang duong thing, ta ciing c¢6 thé lam theo hai cach chon Model > Grid >
Define Line Grid

Define Grids-(Model View) %)

Point Grid  Line Grid ]

Current Grid : | Mane Add

Lugil Delete
Maodify
Copy

QK | Apply | Close |

Hinh 0-10: Pinh nghia Iuéi dudng thang

Khi khai bao Line Grid, phai tién hanh khai bao timg nhom dudng theo phuwong x va phuong y.

Add/Modify Grid Lines 3]

Grid Name : | Luoi1

¥-Grid Lines Y-Grid Lines

2(2) 2(2)

4(2) 4(2)

6(2) 6(2)

8(2) 8(2)

10(2) 10(2)

Add | Modfy | Del | pelal || | Add | modify | Del | pelan |
OK | Cancel |

Hinh 0-11: Thém luéi dudng thang

J
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Mo hinh hoéa hinh hoc
Line Grid cho phép Khoang cach gitra cac duong trong ludi dugce linh dong hon Point Grid, tuy
nhién, khai bao ciing ton cong hon.
2.1.5. Lam viéc voi nut

MIDAS/Civil cung cap cac cong cu khoi tao, chinh sira va x6a cic nit trong mé hinh. Céc 1énh
nay co thé truy cap tir thanh cong cu, menu Model>Nodes hodc tir Tree View.

EI Create Nodes

Tao cac nit mdi va cac nat thém bang cach nhap kép cac nit mai tai cac khoang cach cho trude
mot cach dong thoi.

ﬂDelete Nodes Xda nit

ﬂTranslate Nodes

Copy hodc dich chuyén cac nut cho trudc voi cac khoang cach déu nhau hoic khong déu nhau.

EI Rotate Nodes

Copy hoidc dich chuyén cac nut cho truéc bang cach xoay quanh mét truc cho trude.

@ Project Nodes

Copy hoac dich chuyén cac nut cho trudce béng viéc chiéu theo mot duong hodc mdt mat nao do
(mat phang, mat bac ba, map cau, mat elip,..)

EI Mirror Nodes
Copy hodc dich chuyén cac nut cho truéc theo cach 1dy ddi ximg vi mot mit nao do.

El Divide Nodes

Tao cac niit méi bang cach chia mgt doan thing gitra hai nit véi cac khoang cach bang nhau
hodc khong bang nhau.

2= Merge Nodes

Tron cac nut gﬁn nhau thanh mdt nut.

Y

#¥4| Scale Nodes

Giam hoic ting khoang cach giita hai niit cho trudc bang cach chi dinh mot ti sd.

EI Compact Node Numbers

Diéu chinh cac sd hiéu nut bi mat do bi x0a, va sép Xép cac nut theo mot trat tu lién tiép
ﬂ Renumber Node ID

Danh s lai cac s6 hiéu niit da c6 theo timg phan hay tat ca.

27 Start Number

Chi tiét mot sd thao tac véi nut.

2.1.5.1. Tao nut - Create Nodes

Dé tao nit st dung phwong thire Model > Nodes > Create Nodes.
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Mode | Element | Boundary | Mass | Load 4 Start Node Number: S6 thu tu cta nat dugc tao,
mac dinh s€ tang thém 1. B¢ thay d61 mac dinh
|Create Nodes =l J nay, chon icon bén phai dong Start Node
Start Mode Mumber 168 J Number.
Node Numbering %

Coordinates (x,y,z)
| 254,076, 411.06, 0 m Maode Mumbering Qption
" Smallest Unused Mumber

Copy
{* Largest Used Mumber + 1

Mumber of Times : ] =
" User-Defined Mumber

Distances (dx,dy,dz) :

Mewly Created Mumber : 168
|0,0,0 m
[v Merge Duplicate Modes J (8] 4 | Cancel |
[ Intersect Frame Elements J
Hinh 0-13: Thiét 1ap so6 hiéu nat
Apply | Close |

Smallest Unused Number: Dung s6 thir tu bé

. i nhét chua dung
Hinh 0-12: Tao nut .
Largest Used Number +1: Dung so tht tu 16n

C6 thé dt vi tri nat bang 3 cach: nhit di dung cong thém 1

) N User- Defined Number : Ty dit sd nut.

4+ Click chuét truc tiép lén vi tri . o
can dat ndt trén man hinh. + Copy: DBong thoi tao nhiéu nut cdch nhau nhitng

\ khoang dinh trudc.
4 GO toa dd cua nut can dat o g

Coordinates (x,y,z) roi chon + Times of Copy : s6 lan copy nut
Apply. 4+ Distances (dx, dy, dz) : Khoang cach giira cac
4+ Nhin vao icon nut tao thanh theo phuong x,y,z.

ne}m bAén p,héi’ d(‘)’ng CreatF NOd,e 4+ Merge Duplicate Nodes: Tu dong dong nhat cac
dé nhap vi tri nit qua bang nut nt canh nhau trong mot khoang du bé nao do
(Node Table). thanh mot nut.

+ Intersect Frame Elements: Tu dong phan chia
cac duong thang néu nut dat trén no.

2.1.5.2. Chon nut - Select Nodes
Trude khi diéu chinh mot hay nhidu nit nao do, ta phai tién hanh chon nit. C6 2 cach lam sau:

Céch 1 : Str dung cac cong cu lya chon, chon truc tiép cac phén tur trén khong gian mo hinh.
Céch 2 : Chon ntt thong qua so0 thir tu ctia nat. Nhap truc tiép hodc chon so thir tur cac nut vao
6 ComboBox cua thanh cong cu Selection. Nhu ¢ hinh trén, nat s6 1 va cac nut tir 1 dén 3 duoc
lwa chon.

EEEAsAOeBY 2% a8 [ w =], 10020 sgt0s0 3510t =

Hinh 0-14: Chon nuat

2.1.5.3. X6a nut - Delete node
Nhan phim Delete dé x6a nhitng niit di chon.
2.1.5.4. Dich chuyén ntit - Translate node

ho phép dich chuyén hoic copy mét niit da c6 ti mot vi tri méi.
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Model -> Nodes -> Translate

Mo hinh hoéa hinh hoc

Bang Translate Nodes hién ra ¢ bén trai man hinh nhu sau :

Mode | Element | Boundary | Mass | Load

=

|Tr.ans|ate Modes

Start Mode Number 165 [
Mode
* Copy " Move
Translation
{* Equal Distance
d,dy,dz: | XA =
Mumber of Times : 1 3:
" Unequal Distance
= i i
~

[v Merge Duplicate Modes
[ Copy Mode Attributes

[ Intersect Frame Elements

.
-
-

Apply | Close |

Hinh 0-15: Translate nut

2.1.5.5. Danh sd lai nat - Renumbering

Céac tuy chon Start Node Number, Merge
Duplicate Nodes, Intersect Frame Element
¢6 chirc ning va cach nhap thong tin gidng
cua Create Nodes.

Copy Node Attributes: Tuy chon sao chép
thudc tinh ctia node.

Tuy chon Mode cung cép 2 lwa chon la:
4+ Copy: Tao nat méi khong xo6a nut hién
hanh
4+ Move: Di chuyén nat hién hanh dén vi
tri moi.
Tuy chon Translation doi hoi nhap vao
khoang cach tir vi tri nut hién hanh dén vi tri
nut méi, co6 thé Iva chon:

4+ Equal Distance: Tao cac nut vdi khoang
cach gilra cac nat bang nhau.

4+ Unequal Distance: Khoang cach gitta
cac nat khac nhau.

Danh lai s6 thir ty cua nat theo khoang cach dén diém gdc theo cac phuong x, y, z (Cartesian
Coordinate) hodc theo khoang cach tuyét doi tir nat dén goc toa do (Cylindarical Coordinate).

2.1.5.6. Quan ly h¢ thong nat bang bang nut - Nodes table
Cac thong s vé hé thong nut dugc thé hién tryc quan trén man hinh chinh, bén canh d6 ciing
duoc thé hién qua mot bang ghi sb tht tu, toa do cua cac nut.

Model -> dies -> Nodes Table
Bang h¢ thong nut c6 dang:

Node Xm) | vm) | Zm) |
143| 320000000 9500000 0000000
149]  100.000000  -7.800000 24 018764
150]  100.000000 7.800000 24018764
151]  320.000000  -7.800000 24 018764
152| 320000000 7.800000 24018764
153  100.000000  -7.800000 24 288764

Hinh 0-16: Bang nut

Bang hién thi 4 thong s6: Tén nit toa do cua nut theo 3 phuong X, Y, Z. Trong do, toa do cua

nut theo 3 phwong cho phép chinh sira tryc tiép.
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2.1.6. Lam viéc véi phén tiv

Str dung Model>Elements hoic thanh cong cu phan tir dé phat sinh cac phan tir. Nén mé hinh
hoa vat li€éu va mat cat trudc khi mo hinh hoéa phan ta.

EI Create Elements

Tao cac phan tir méi

E Create Line Elements on Curve

Tao cac phﬁn tir doc theo duodng tron, cung tron, elip hoac parbol,..

‘®| Delete Elements

X6ba cac phan tur

2

| Translate Elements

Tao méi hoac dich chuyén cac phén tr da co voi cac khoang cach déu hoic khong déu nhau.
ﬂ Rotate Elements

Tao m&i hodc dich chuyén cac phan tir da c6 bang cach quay quanh mét truc cho trude

ﬂ Extrude Elements

Tao phan tir bang cach dich chuyén cac nat, cic phan tir thang va cic phan tir phang. (Tao Cac
phan tur thang, cac phan tr tam va céac phan tir khoi).

El Mirror Elements

Tao méi hodc dich chuyén cac phéan tir da c6 theo cach lay ddi xtmg v6i mot mat phang nhét
dinh.

E Divide Elements

Chia cac phan tir dd c6 thanh cac phan tir con déu hoic khong déu nhau.

EI Merge Elements

Ghép céac phan tir c6 cung tinh chat (vat liéu, mat cat, kiéu phan tir,..) thanh mot phan tu.
EI Intersect Elements

Chia mét cach ty dong cac phan tir thang cho trudc cit nhau boi cac diém giao.
¥

EI Change Element Parameters

Thay d6i tinh chat ctia phan tir.

"L

ﬂ Compact Element Numbers

Diéu chinh cac so hi¢u phan tir bi mat khi xo6a, va sap x&p cac so hiéu nay theo thur tu tang dan.

4 Renumber Element ID

Danh s lai cac phén tir timg phan hay toan bo.
EI Start Number
Gaén s6 hiéu dau tién cho cac phﬁn tor moi s€ dugc tao 1ap.

Chi tiét mdt so thao tic véi phan tir.
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Mo hinh hoéa hinh hoc

2.1.6.1. Tao phan t& - Create Elements
Tao phan tir m&i, Model > Elements >Create Elements

Mode Element | Boundary | Mass | Load Node Number, Element Number: Xac lap $6 (t€n) cua
~ phan tu.

Create Elements -| .. . . . .
Create Elemen =l J Element Type: Kiéu phan tir, chon ki€u phan tir phu

[Hlstart Number hop v6i mo hinh két cau.

Mode Mumber 158 J
Elernent Mumber : 274 J

Element Type

Material: Chon vit liéu cho phan tir dugc tao.

Section: Chon loai mit cit cho phﬁn tir duoc tao.

Genersl beamTapered beam <] Orientation: Xac dilnh ,chiéu cac truc z, y cua ECS.
Puoc xac dinh theo céac céch sau:

Rt + Beta Angle: Goc tao boi chiéu duong ciia truc z

( trong ECS véi chiéu duong cua truc Z’ di qua nut

| % thir nhat va song song véi truc Z trong GCS. Vi

e /ﬁz du B=00 va p=600.

A\
N )\

Material V\(\
Ma. Mame N

| 1 |1: Cable jJ ®\\ @

Secti . . R < A
rjé o Name 4+ Ref. Point: Nhap vao toa do cua diém tham chieu,
| t [1: cable | J MIDAS/Civil s& ty dong tinh goc B.
Orientation 4+ Ref. Vector: Nhap vao 1 vector, MIDAS/Civil sé
(+ Beta Angle  (~ Ref. Paoint tu dong tinh goc P theo vector nay.
" Ref. Vector

Nodal Connectivity: Tao phan tr bang cach ndi céc
0 | [deg) nat, c6 2 cach.
Madal Connectivity

4+ Dung chudt chon 2 nut dé tao phﬁn tir.
[ Ortho )

|

vz v En| |34,|:|,|:| En|
Intersect: v Mode [ Elem J ¥ Node [v Elem J

B

Apply | Close | 4 Dung chudt chon 1 nat, nat con lai xac dinh theo
L 3 cach.

Hinh 0-17: Tao phan t Intersect: Tu dong tao phﬁn tr va nut tai cac diém giao

cit.
2.1.6.2. Extrude Elements
Tao phan t bang cach dich chuyén. Co6 3 kicu:
4+ Tao mot phén tor théng doc theo dudng dugce tao boi sy dich chuyén cua mot nut.
4 Tao mot phén tr phéng doc theo duong duoc tao bdi sy dich chuyén cua mot phén to
thang.
4 Tao mot phén tir khdi doc theo duong duoc tao bdi su dich chuyén cua mot phf?ln to
phang.
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Phuong phép tao phan tir c6 thé 1a Translate (tinh tlen) Rotate (quay) va Project (chleu)
Tuong (mg voi cac phuong phap nay 13 cac gia tri tham s can thiét nhu khoang cach tinh tién
theo cac phuong hay goc quay hodc mit phiang chiéu. ..

Vi du tao phan tir thang theo phuong phap tinh tién (Translate):

Extrude Elements -

[Hstart Number

Futrude Tvpe

|~

1Nu:u:|e -z Line Element

Source ] |

[ ReverseI-]

Element Attribute

Element Type: |Beam ﬂ
Material :

| 1 |1: Cable j J
Section ;

| 1 |1: Cable ﬂ J
Beta Angle : m [Deq]

Generation Type
(« Translate ( Rotate { Project

Translation

i+ Equal Distance
(" Unequal Distance

dx,dy,dz: | 5.0,6 m

Mumber of Times :

Hinh 0-18: Extrude phan tu

C6 2 céch tinh tién:
4+ Equal Distance
Theo cach nay phan tir s& dugc tao boi 2 nit:
+ Nﬁt 1 14 cac nat dugc chon trén mo hinh, ¢6 thé chon
nhiéu nat.
+ Nut 2 dugce xéac dinh qua dx, dy, dz l1a khodng céch cta
nut 2 so véi nat 1 theo 3 phuong.
4+ Unequal Distance
Phan tr duoc tao boi 2 nit.
+ Nut 1 la cac nut duoc chon trén mo hinh.

\

+ Nut 2 dugc xac dinh dya vao khoang cach gitta ntt 2 va
nat 1 theo cic phuong X, Y, Z hodc mot vector tuy y
(Arbitrary).

Theo cach nay co thé tao nhiéu phﬁn tir ¢6 do dai khac
nhau theo mdt truc nao do.

Translation
" Equal Distance {

{* Unequal Distance

f+ w (" y ¢z Arbitrary

Axis:
Distances : 2@5,3@4 -
(Example : 5, 3,4.5, 3@5.0)

Vi du trén s€ tao 5 phﬁn tir dam, bat dau tir diém chon
trén mo hinh. Co6 2 phan tir dai Sm, 3 phan tir dai 4m.

2.1.6.3. Quan 1y hé thong phan tit bang bang phin ti - Elements table

Tét ca cac phan tir trong dy 4n dugc thé hién trong bang phan tir. Bang cho phép quan 1y, chinh
sura sO li¢u v€ phan tu.

Model > Elements > Elements Table

Céu tric ciia bang phan tir:

4

{i Model View/‘fi Elements l

Sub . B-Angle Nod| Nod | Nod|Nod| Nod | Nod|Node .. HookiGa Tension Lu
Element Type Tz Material Property] l[deg]} Node1 a2 | e3 | ed| e5| o6 | e7| & Kind (m) P (tonf) (m)
110 | BEAM 3 3 -90.00 7 M 0 0 0 0 0 0 Lu 0.0000 0.0000 0.0000
111| TENS-TRUS Cab 1 1 0.00 7% 77 0 0 0 0 0 0 Lu 0.0000 0.0000 114.6661
» 112|TENS-TRUS  Cab 1 1 0.00 7w 79 0 OIS 0| 0 0 Lu 0.0000 0.0000 111.4093
113 | TENS-TRUS Cab 1 1 0.00 80 81 0 0 0 0 0 0 Lu 0.0000 0.0000 101.9649
114 | TENS-TRUS Cab 1 1 0.00 82 83 0 0 0 0 0 0 Lu 0.0000 0.0000 92.6803
115 | TENS-TRUS Cab 1 1 0.00 84 85 0 0 0 0 0 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 0-19: Bang phan tir

Bang phan tir luu giit cac thong s vé:
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MO hinh hoéa hinh hoc

4 Element: S6 hiéu phan tir

4+ Type va Sub Type: Dang phan tir

4+ Material : Vat liéu cua phﬁn tur

4+ Property: Mit cit.

4 Angle: Goc dinh huéng mit cat

4+ Nodel, Node2, ...Node8: Céc nit xac dinh vi tri phan tir

4+ Kind: Tuy chon kiéu nhép lyc cang cho phﬁn tir Cable: Lu, Pretension, Horizontal
4+ Hook/Gap: Do dan dai, do co ngén trude khi chiu luc.

+ Tension: Lyuc cang

4 Lu: Do dai ty nhién (khong bi cang kéo) cua phén tu cable khi luc cang cap dugc nhép
trong pham vi cua Lu/L.

Bang cach quan 1y phan tir qua bang, ta c6 thé kiém soat dugc cac thude tinh ciia phan ti.
2.1.7. Nhdp mé hinh hinh hoc két ciu tir AutoCAD

St dung AutoCAD vé so d6 hinh hoc cua két cAu. Luu ¥, thong thudng ban vé& trong AutoCAD
la dang 2D theo h¢ toa do phang X-Y.

MIDAS/Civil hd trg nhap md hinh ca 2 dang 2D/3D tir dinh dang file dit liéu *.DXF cua
AutoCAD. Cac budc lam nhu sau.

Tao ban v& mo hinh trong AutoCAD. Trong vi du nay 1a ban v& 2D theo h¢ toa do X-Y.

S0 208 |4 BOREIE A B

GRECAE! & 4 v 1 Annotation

Draw 4 Modify -

= (@

L.

*Cancel*

14| »

Command :

<l 1=
) O A A S ] P [ == S s R P e ]

Hinh 0-20: Tao ban vé mo hinh trong AutoCAD

Luu file theo dinh dang *.DXF ctia AutoCAD

Goi tinh nang nhap dir liéu tir DXF ctia MIDAS/Civil: menu File > Import > AutoCAD DXF
File...

Lé Pic Hién — B mén Tw dong héa thiét ké cAu dwong ver. 20110408



MIDAS/Civil

Savein: | (3 Deskiop v| @ W @ X @ Vews v Toos ~
Preview
Mame -~ Siz 8|
=8
=)BTSV
I[CCong ban
[ HienLD
@Intel Matrix Storage Manager
ICMew Folder (2) |
[ETDHTKCD 3
[CTHIET_KE_DUONG
I=2vsTO
¥ Dethi_PTHHUD _Hien.zip 18k
Drawingl.dxf 43k
B eofacp310.2p 2,685k
gHandyCalendar.vz.U.zip 639K
g'I'DHI'KCDK‘}SCSZ_NGU\'E\J Thes 10K,
Z‘ S | > -
[ Update sheet and view thumbnails now

Hinh 0-21: Nhap file dif liéu DXF

3] DXF File Name: Duong dan cua file dxf
Selected Layers: Chon 16p ban v€ chira mé hinh.

Import DXF File

D%F File Mame :

I Drawing 1.dxf Browse. .. | |mp0rt: Chi l’lhép nut hay canut va phél’l tur.
o= 5:;&‘—"3&‘* == Numbering: Cac lua chon danh s nut va phan ti.
a ep .
DuengBao iI Properties: Thudc tinh ctia phan tt.
Scale and Origin: Xac dinh ti 1¢ phong va diém
il chén mo hinh theo hé toa d6 GCS.
Rotation Angle: Lya chon xoay m6 hinh. Str dung
Import: ¢ MNode % Node &Element cho truong hop cac hé¢ toa dd bi sai 1éch nhau.
~ Numbering Trong vi du nay, mo hinh dugc vé trong 16p Thép.
Start Mode Mumber I 2 _I Mt [%héng 2D g,(_Y ’ &P P
Start Element Mumber : I 30 _I ) . L
: Vé6i MIDAS/Civil, m6 hinh ¢ dang 3D va ding
| Properties trong mat phang X-Z vay ta can phai xoay mo hinh
Mat. |1 |1 Thep = - quanh tryc X 1 goc 90°.
Sect. 1 11 hal BEET r \ r
<t | ! =l -] Sau khi thiét 1ap day du céac thong so ta dugc mod
e [T =

hinh trong MIDAS/Civil & goc nhin Iso nhu sau:

— Scale and Origin

Scale Factor : I 1
Origin Point : |U ;0,0
—Rotation Angle
Rx Ry Rz
@ =] [o =] [o =]
—Tolerance
= Merge Duplicate Modes I
¥ Intersect Frame Elements I

| 0K I Close I Apply I

Hinh 0-22: Thiét 1ap nhap dir liéu DXF

J
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2.2. MO hinh héa vat liéu

MIDAS/Civil cung cép nhiéu cach nhap vat liéu cho du an:
+ Chon vat lidu tir co s& dit ligu v6i cc tiéu chuan dién hinh.
4+ Nhap vat liéu theo cac thudc tinh cta vat li¢u.
4+ Nhép vat li€u tor mét du an khac (file dy an *.mcb).

2.2.1. Vit liéu tiéu chuin

MIDAS/Civil hé trg viéc nhap vat liéu co sian theo cac tiéu chuén sau:

Theép (Steel)
+ ASTM (American Society for Testing Materials)
4+ CSA (Canadian Standards Association)
4+ BS (British Standards)
4+ DIN (Deutsches Institut flir Normung e.V.)
4+ EN (European Code)
4+ JIS (Japanese Industrial Standards)
4+ GB (Guojia Biao Zhun, China)
4+ JGJ (Jian Zhn Gong ye Jian Zhn Biao Zhun, China)
4+ JTJ (Jiao Tongbu Jian She Bia Zhun, China)
4+ KS (Korea Standard), KS-Civil
Bé tong (Concrete)
4+ ASTM (American Society for Testing Materials)
4+ CSA (Canadian Standards Association)
4+ BS (British Standards)
4+ EN (European Code)
4+ JIS (Japanese Industrial Standards)
4+ GB (Guojia Biao Zhun, China)
4+ GB-Civil (Guojia Biao Zhun, China)
4+ KS (Korea Standard)
4+ KS-Civil
Cot thép (Reinforcing steel)
+ ASTM (American Society for Testing Materials)
4+ CSA (Canadian Standards Association)
+ BS (British Standards)
4+ EN (European Code)
4+ JIS (Japanese Industrial Standards)
4+ GB (Guojia Biao Zhun, China)
4+ GB-Civil (Guojia Biao Zhun, China)
4+ KS (Korea Standard), KS-Civil

M0 hinh hoéa vat lidu

Lé Pic Hién — B mén Ty dong héa thiét ké ciu duwong

ver. 20110408



MIDAS/Civil

Dé khai bao vét liéu, chon menu Model > Properties > Material > Add, sau do nhap cac thong
s0 can thiet. Truong hop nay nhap: Tén vat li¢u, Loai vat li¢u, Tiéu chuan va chon trong co s&

dir liéu.

Material Data (%) | Material Data X
General General
Material ID 1 Name I BeTong M300 Material ID 1 Name Thep
Elasticity Data . Elasticity Data
) Steel ) User Defined
Type of Design Concrete - Type of Design User Defined -
Standard Standard  |MNone -
DB DB
| Concrete Concrete
Standard  |ASTM(RC X Standard
Type of Material RC) = Type of Material
{* Isotropic - DB rade C3000) A {* Isotropic " Orthotropic DB
Grade C2500 I
Steel h i User Defined
Modulus of Elasticity : Modulus of Elasticity : 1.9995e+008 kN/m?2
Poisson's Ratio Poisson's Ratio 0.3
Thermal Coeffident : Thermal Coeffident : 6.5000e-006  1/[F]
Weight Density Weight Density 77.09  kNfm?
r Grade C10000 ™ Use Mass Density: kM/m3fg
Concrete Concrete
Modulus of Elasticity : Modulus of Elasticity : khjm2
Poisson's Ratio Poisson's Ratio
Thermal Coeffident : Thermal Coefficent : 1fIF]
Weight Density Weight Density e
[ Use Mass Density: kNJm3/g r kMfm3/g
Plasticity Data Plasticity Data
Flastic Material Name MNOME - Plastic Material Name NOME -
Thermal Transfer Thermal Transfer
Specific Heat 0 J-gkN-[F] Specific Heat 0 I-g/kN-[F]
Heat Conduction 0 Jjmehr-[F] Heat Conduction 0 Jjmrhr[F]
Cancel | | OK Cancel

Hinh 0-23: Thém vat liéu

2.2.2. Vit liéu do ngwoi dung dinh nghia

Qua4 trinh nhap dit liéu cho vat liéu do nguoi dung ty dinh nghia cling dugc thuc hién nhu ddi
voi vat liéu tiéu chuan. Tuy nhién, thay cho vi¢c chon tiéu chuan vt liéu, nguoi dung chon
None véi ¥ nghia khong theo tiéu chuan va nhép cac dic trung co 1y cta vt liéu vao cac trudng
tuong tng. Cac chi tiéu gdm:

+ Modulus of Elasticity — M6 dun dan hdi (kN/m2)
+ Poisson’s Ratio — Hé s6 Poat xong
+ Thermal Coefficient - Hé sb giéin né nhiét (1/[T])
4+ Weight Density - Trong lugng ban than

2.2.3. Nhdp vt liéu tir cac dw dan khdc

Vat liéu dung trong du an cé thé duoc nhap tor mot du &n khéc. Thay vi chon Add chon Import.
Chon nguon va chon cac mét cat mudn thém vao dy an.
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€51 Civil 2006 - [Untitled *] - [Model View]

MO6 hinh hoa vat liéu

Properties

I aterial | Sectionl Thickness |

D | Name | Type | standard | DB Add...

Selected List

1 Thep Steel ASTM(S) A416

Copy

Modify... |
Delete |

Irnport

Renumber

|
|

|1: Grade C5000
=

3: Tendon

Mone

Close |

r~Mumbering Type
& Keep ID. (if ID. already exists, It will be replaced)
" New ID. Start ID, ¢ | i _,j
OK I Cancel I

Hinh 0-24: Nhap vat liéu tir du an khac

2.2.4. Vit liéu c6 tinh néng thay doi theo thoi gian

Dé mo ta sy thay doi cudng do va bién dang theo thoi gian nhur co ngét va tir bién ciia bé tong
trong MIDAS/Civil, nguoi dung can thuc hién cac cong viéc sau:

+ Dinh nghia cac ham dic trung md ta su bién thién cuong do va co ngot tir bién theo thoi
gian. Cac ham nay c6 theé duogc lay theo ti€u chuan hay do ngudi dung tu dinh nghia.

4 Gan cac ham noi trén cho cac vat li€u can tinh dén sy bién thién tinh nang theo thoi gian.

2.2.4.1. Khai bao thudc tinh co ng6t/tix bién

Chon menu Model > Properties > Time Dependent Material (Creep/Shrinkage).

Time Dependent Material {Creep/Shrinkage)

|T¥P€

| Code
CEB-FIP

Code :

Mame : I

|cesFp -

—CEB
Compressive strength of concrete at the age of 28 days :
Relative Humidity of ambient environment (40 - 99) :

Motational size of member :

Type of cement
= Rapid hardening high strength cement (RS)
#+ Mormal or rapid hardening cement (M, R}
" Slowly hardening cement (5L)

Age of concrete at the beginning of shrinkage :

h=2*Acfu (Ac: Section Area, u : Perimeter in contact with atmosphere)

o

Show Result.,.. | K I Cancel I Apply I

Hinh 0-25: Khai bao tinh nang co ngét tir bién
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MIDAS/Civil

Name: Tén vit liéu

Code: Tiéu chuan thiét ké. Trong vi du ndy theo tiéu chuan CEB-FIB.

+ Compression strength of concrete at the age of 28 days: Cuong dd chiu nén ctia bé tong &
tudi 28 ngay (kN/cm?)

+ Relative Humidity of ambient environment (40 -99): D6 am tuong dbi cuia khong khi

4+ Notational size of member: Kich thudc danh dinh ctia cdu kién h=2*Ac/u: (m)

4+ Type of cement: Loai xi mang
= Rigid hardening high strength cement: Xi méang cuong do cao dong ctirng nhanh.
= Normal or rapid hardening cement: Xi mang thuong hodc xi mang dong cirng nhanh
= Slow hardening cement: Xi mang dong ctirng cham

+ Age of concrete at the beginning of shrinkage: Tudi ctia bé tong & ngay bit dau xét dén
co ngot.

2.2.4.2. Khai bao thudc tinh bién thién cwong do

Tuong ty phan trén khai bao trong menu Model > Properties > Time Dependent Material
(Comp. Strength).

Time Dependent Material (Comp. Strength) [%]

—

Name | Type | Add
C4000 Cod
s Modify |
Add/Modify Time Dependent Material (Comp. Strength)
-MName Scale Factor Graph Options
C4000)| [~ X-axis log scale [~ ¥-axis log scale
Type
{* Code " User soooo
45000
Development of Strength
20000 E———
ICOdE: ]CEB'FIP L] I 25000 il
0.5 -
it} (fok +ﬁfjxexp(sx [1'(2 Bfteq) .|\] 20000 Pt
Concrete Compressive Strength at 28 Days
(fok4delta f) 25000 sl
||4DDIZID kifmz I 20000
15000
Cement Type(s) 10000 I
M, R:0.25 I
| j 5000
0
0oz ¢ € 18 1z 1€ 20 22 28
Time (day)
Redraw Graph | Ok | Cancel

Hinh 0-26: Khai bao tinh nang bién thién cuéng do

Development of strength: Su phat trién cuong do

Chon tiéu chuan CEB-FIP

Concrete Compression strength at 28 days: Cudng do chiu nén cua bé tong & tudi 28 ngay.
Cement Type(s): Loai ximang

Click nut Redraw Graph dé v& biéu do cudng do chiu nén cua bé tong.

2.2.4.3. Gan cac thudc tinh thay d6i theo thoi gian cho vat liéu

Vit liéu trong mé hinh két ciu s& duoc chuong trinh xét dén céac tinh ning bién thién theo thoi
gian khi ching dugc gan céac thudc tinh ké trén. Nhu vay, dé mot vat lieu dugce coi 1a ¢6 tinh
ning bién ddi theo thoi gian thi ngoai cac dic trung co 1y thong thuong nhu cudng do, mo-dun
dan hdi, n6 can co thém cac khai bao vé dic trung bién doi theo thoi gian.

J
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M5 hinh héa mat cit

Thudc tinh co, ly
théng thwdng

Vat liéu

o (6 tinh ndng bién
Thudc tinh bién doi doi theo thdi gian)
theo thoi gian
(cwong do;
Co ngot-tir bien)

Hinh 0-27: Vat liéu cé tinh nang bién thién theo thgi gian

~Time Dependent Material Type Qué trinh gan thudc tinh thay d6i theo thoi

Creep/Shrinkage J gian cho vét li¢u duoc thyc hién qua menu
Comp. Strength J Model > Properties > Time Dependent
Material Link.
—Select Material to Assign . . ; R
: Time Dependent Material Type: Cac thudc
Materials ;j:rﬁ tinh bién ddi theo thdi gian cua vat lieu da
duoc dinh nghia.
1:Thep 2:BeTong C400C . . ) )
2:BeTong C400C Select Material to Assign: Chon loai vat liéu
muon gan cac thudc tinh trén.
< Chon Add/Modify dé gan.
—Operation
~ Add / Modify || Delete |
Mo | Mat | Creep/... | Comp. ...
BeTon... ©C4000 C4000

Hinh 0-28: Gan tinh nang cho vat liéu

2.2.5. Gdn vit liéu cho phan tir
Vit liéu ctia phan tir 13 mot thudc tinh ciia phan tir, dé gan thudc tinh nay cho phan tir thuong
dung mot so cach sau:

+ Thay d6i gié tri trén bang phan tu.

4+ Kéo va tha: Pugc su dung phé) bién, chon phﬁn tr can gan vat liéu sau do kéo loai vat licu

muon gan tir Tree view sang khong gian md hinh ro6i tha chuét. Phan tir s€ dugc gan.

2.3. Mé hinh héa mat cat
2.3.1. Pinh nghia va khai bdo mdt cit 7
Tuong tu nhu vat li€u, mét cat cho cac phan tir dang thanh c6 thé dugc chon dua trén céc ti€u
chuan, do nguoi dung ty dinh nghia hay nhap tir cac dy an khéc.
Mat cat cho cac phan tur trong mo hinh két cau dugc dinh nghia, quan 1y trong menu Model >
Properties > Section...
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MIDAS/Civil

) sectonvara

Materisl Section | Thickness | DB/User | Vaiue | SRC | Combined | PSC | Tapered Composite |
D ‘ Name | Type | Shape | | Add... | secton | B e |
1 Mose Tapered 1 Madify
2 Girder PSC 1CEL
Delete Section Type : Steel-Box A
Slab width 0 m
Copy c
l Girder : Num ,El crc o m
Import !
Slab
Renumber Bc 0 m
tc a m
Hh a m
Girder
Hw |0 w |0 m
Bl 0 B2 a m
Bf1 [1] Bf2 |0 m
1 0 t2 |0 m
N1 0 3 N2 |0 3
Hri Hr2 m
tr1 0 2 |0 m
Material

Select Material from DB ... |
Es fEc a Ds fDc 0

¥ Consider Shear Deformation.

ity cenrad. |

Quan ly mit cat

Nhap thugc tinh
cho mat cat

essage Window Offset: Center-Center
he project will be saved by the auto-save feature. Change Offset ...

| Show Calculation Results... | OK I Cancel Apply
" Command Message Analysis Message

Hinh 0-29: Thém mét cat

Pa s6 cac mat cat ngoai thuc té déu co thé mo hinh trong MIDAS/Civil, viéc mé hinh thong
qua cac nhém sau:
2.3.1.1. DB/User
Loai mit cit tu dinh nghia hoac lya chon theo céc tiéu chuén.
x| Section ID: ) hiéu cua mat cit
Name: Tén mat cat
| Chon hinh déng dién hinh ctia mit cit.
sl |I I-Section _'J Lua chon gilta méit cit tu dinh nghia (User)
Name [Wi6%6 e Go8 [scxwm =] hay mit cat dinh hinh theo cic tiéu chuin
[ Jwiexss gl (bB): : . .
BT + Néu mat cat chon theo dinh hinh thi
phai lya chon tiéu chuan tuong tng.
4+ Néu mat cat ty dinh nghia thi nhap cac
kich thuéc mat cit theo hinh minh hoa.
Offset: Diém tham chiéu ciia mat cit.

DEjfUser lValue I SRC I Combined I PSC I Tapered' Composite I

Left-Top Center-Top Right-Top

in

in o [} o R =

i Left- Center Cmter% i HRight- Center
r2 in

Left-Bottom®—— & B Right- Bottom

V¥ Consider Shear Deformation. Center- Bottom

Offset 1 Center-Center

Change Offset ... ] Hinh 0-31: Diém offset
shon cobutonresste.. | [ o€ | _coed | % || ghow Calculation Result: Xem két qua tinh

cac dac trung hinh hoc.
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Hinh 0-30: Mit cat dang DB/User

2.3.1.2. Value

Nhéap mat cit theo kich thude va céc gia tri dac trung hinh hoc.

Section Data .

DBfUser Value ISRC ] Combinedl PSC l Taperedl Composite I

Section ID I 1

Mame IGl [v Built-Up Section

Offset

Center-Center
Change Offset ...

I I-Section
H 400.00 |mm
B1 200.00 {mm
tw 8.00 \mm
tf1 13.00 jmm
B2 0.00 {mm
tf2 0.00 |mm
r1 0.00 {mm
12 0.00 |mm
|Calc. Section Properties |
Area 8192 |mm?
Asy 4333.333333333 |mm?
Asz 3200 |mm?
3¢ 3.5898e+005 |mm*4
lyy 2.2965e+108 |mm*4
lzz 1.7349e+007 |mm*4
Cyp 100 {mm

|

[V Consider Shear Deformation.

Show Calculation Results. . |

o 1

Cancel

Apply

Hinh 0-32: Mit cét Value

M0 hinh héa mit cit

Mit cit duoge nhap theo Kkich
thudc va cac dac trung hinh hoc.
Khi hinh dang hinh hoc cua mat
cit qua phuc tap, vuot qua kha
nang thé hién cua chuong trinh,
ngudi ding can nhap chiing theo
cac gia tri cua dac trung hinh

hoc.

Khi kich thudc mit cit that qua
16n hodc qua nho, anh hudng
dén viéc thé hién nd trén méd
hinh, nguodi dung cling co thé
nhap cac kich thudc khac dé thé

hién duoc hai hoa hon.

Trong nhiing truong hgp nay,
cac kich thudc hinh hoc chi
dong vai tro thé hién ma khong
cO v nghia trong viéc phan tich

két cau cua chuong trinh.
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MIDAS/Civil
2.3.1.3. SRC (Steel — Reinforced Concrete)
Mit cit dang t6 hop giira bé tong va cac cau kién thép hinh.
Section Data Pé dinh nghia lai mat cit nay

ngudi ding chon kiéu mit cit,
nhap kich thudc va chon vat liéu

DB/User| Walue SRAC | Combined | PSC | Tapered | Composite |

Section 0. [ Hne In Rect-Box-Open j cho thép va bé tong tur cac ti€u
NameiB 2hl: 250=4 —Concrete Data chuan.
HC |600 i
BE 1600 mm Concrete Data: Dir li¢u bé tong.
—ateel Data
 User < DB KS - - en .. B
Steel Name |5 2507500 | Steel Data: Dit liéu mat cat thép
= Built=llp Se et
g 250 mm Material: So liéu vé vt liéu, nhap
250 mm \ < ~ 4
e — tht;o quy trinh hoac nhap truc ti€p
11 g rAmm gla tr1.
C 0 mm
2 J i Es/Ec: Ti s6 gitta m6 dun dan hoi
- Material cua thép va mo dun dan hoi cta bé
Select Material fram DB, .. | tﬁng
Es/Ec 19.10111336953554
Ds/Dc |3.14 L. Z. .
' Ds/Dc: Ti so gitra khoi 1 rién
2 e m— S/D: Ti 0 giita khoi lugmg riéng
Cormbined Ratio of Cone, |1 CL}aAt ¢p va O1 luong ricng cua
Replace = Steal ) Connrete bé tong.
Offset . Center-Center v Consider Shear Deformation,

Ps, Pc: hé sé Poat-x6ng cho thép,
bé tong.

Change Offset .. |

ShanaIcuIatinnHesults...| ] 4 I Canu:el| Apply |

Hinh 0-33: Mit cat té hgp
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2.3.1.4. Combined

Dang mit cit ghép giita cac thép hinh.

Section Data

DE/User | Walue | SRC

Combined ]PSC | Tapered | Composite |

Section 1D ]l

NamelH—SUUx200x1D><18 ~ User

Offset : Center-Center

Change Offset .,

||:| 2H Combined Shape :l

& DB

~Datal

[JIS2K ~]

Sect, Name ]H—4DD><200><8><13 =l

~Data2

Sect, Name ]H—500x200x10x15 |

| v Consider Shear Deformation,

Show Calculation Results. ., I

[ oK ]

Cancel |

Apply |

Hinh 0-34: Mt cat ghép

M0 hinh héa mit cit

Chon céac dang ghép.

A crsoiod]

T I-C Combined Shape
II' I-C Combined Shape?
|I| I-T Combined Shape
I ZT(wWeb Opened I)

* IT(Web COpened I)2
III I-5hape with ZT or Web
E Web Opened I with Stiffener
gL 2C with Web Plate1
2l 2C with Web Plate2
" < with web Plate

5 C with Web Plate2

=|“r' 4-Angle

]]I I-shape with Plate

Chon thong sO thép hinh tir tidu
chuan hodc nhap theo nguoi
dung tu dinh nghia.
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MIDAS/Civil

2.3.1.5. PSC (Prestressed Concrete)

Dang mat cit cho céc cAu kién dim bé tong cot thép du g luc. MIDAS/Civil cung cép rat
nhi€u chuan mat cat cho cac dang dam dién hinh nhu hinh hdp c6 mot hodc nhi€u ngan, chir I,
T,...

g

DBfUser PSC l
sectonD |1 "U' PSC-1CELL, 2CELL j HOL HII
1% J?-I..___Joz
02-
MName | SatTru [~ Mesh Size for Stiff. Calc. mm HO2 HOz2-2 HL2
Joint On/Off Outer w11
o1 MW I4 | yo; [250 o gor 2050 mm HI3
Moz a2 05| ygy 250 mmo BO1-1 mm HOSE Bol-2
[MJo3 [ 13 HO2-1 mm  BO1-2 | 1000  mm
Section Type Hoz-2 |0 mm B2 |40 mm
e 1cel HO3 4500 mm BO2-1 mm TH03.1 gi:
~ 2cel HO3-1 mm BO3 /2750 mm
Inner
BO1 Boz EBOd
HI1 400 mm  BIL 2587 mm
Shear Chedk HI2 300 mm BIi-1 mm Viewer

Auto
¥ 5 1337
71- l—mm v HI2-1 mm  BI1-2 mm

HI2-2 |0 mm  BI2-1 mm

Z2: Centraid HI3  [3300  om omz [2257 g
I3: mm M ey mm  BI3-1 mm
S — H4 300 om B2z (1757 pm
for Shear(total) Auto HI4-1 mm  BI4 mm

e l—mm v HI4-2 |0 mm

2 ’—mm v e — mm
t3: mm v [+ Consider Shear Deformation.
for Torsion(min. )

mm M

Offset: Center-Center
Change Offset ... | Table Input... | Display Centroid |

D im @ |

Show Calculation Results... | oK | Cancel | |

Hinh 0-35: Mit cat bé tong cot thép

Sau khi chon dang mat cit, tién hanh nhép cac thudc tinh cho mat cat.
Mesh Size for Stiff. Calc: Kich thudc ludi cho viée tinh toan do cimg ctia mat cit.
Joint On/ Off: Dya vao hinh minh hoa, danh diu cac diém khdng ché can thiét phuc vu qua

trinh mé ta mat cat. JO1, JO2... Cac diém khéng ché bao ngoai, JI1, JI2... Cac diém khdng ché
bao trong. Theo hinh minh hoa nhép céc kich thudc vao muc Outer va Inner.

Shear Check: Kiém tra tng suét cat tai vi tri Z1, Z2 va Z3. Z1 va Z3 c6 thé nhap truc tiép hoic
tu dong tinh toan. Néu chon Auto, chuong trinh s€ kiém tra lyc cat tai vi tri dinh va day cua
dam.

4 Z1: Khoang cach tir trong tAm t6i mép dudi ciia ban canh dam.

4 Z3: Khoang cach tir trong tAm téi mép trén ctia ban day dam.

Web thick: Bé day ban bung.
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M5 hinh héa mat cit

PSC - 1CELL PSC - 2CELL
BIl BIl
BIl.2 BIl.2
7 BIL1 | . BIl-1 :
HOI] 18N | (HO1] (HI
£ L I £ ¥ 1%
AN Hi2-1Y )] Yoz ']
B2 ho22 fi2-2 |HI2 | [HOZ o5’ HI2.2 |HI2
| LN EEEEIEEERERER - ': : - an AEEEEEER :
§'o_l':] lllllIl;l EESpENIEEEENBEN HI3-1 : ll}“tﬁ‘..... Bl4
. - J3 : BI2-1
—— o " | |HI3 |HI3
, Z BI3 ‘ .
HO3| HOK A ST HO3
BI3-1 |
srsssEsmEmEnpEn ¥ Y
i \?03 : i HI4 ‘itﬁiﬂm
| JHO31 — {n1s | JHO3-1 (KIS
BOI | BOZ BO3 BO1 BO2 BO3
PSC - 3CELL PSC - nCELL
. BIl___ B2 BI3 BO3,
BIl-2 o Bl
BIL1
HIl} e BIRa— ' o1 y
) - ~ ; ¥
2| |z S 7 ! x| i
fURRARRN A" Hie-3 =
EREEENNSERERINEREARSIEERNEN l
H 9 ‘ anm
HI3| f
7| [Bo2 .
: HI‘HIIIII
HI4| THld- x| YVertical Slope Chamfer
His] HI10| ]
87 BEE7
PSC - TEE
BL4 e BR4
: 1l
HLI1 HE1 HL1 2 | HR1
' HL2 : HRZ
HL2. a2 = -]'--JLZ--I LI I-Rﬂ--'IRil :
“vﬁﬁ.—rllll-ll - L] "',","‘;Bﬁﬁd
K 13 ‘“}3 j'ié " BR3:2
HL3 HEZ 1) BR2-
HL3 HR3
HL3-1| JL4 R4 |HR3-1
| HL4-2 I | BL222| BR2-2|
HL4| HR4 HL3{2 _' i R3-2
HLS HRS : '
BL2  ER2
BL4-1 _BR4-1 EL3 BLIBRL BR3
pld-2 | BR4-2
BL4 =~ BR4
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PSC - PLAT

Section Type : Half

Section Type :

2CELL

BOL1 '
!;BOI.I-I |
HOLl-ll .

HOL1

IIIIII.. I.IIIIIIIII Hl

BOL3 {

) EOL3 I

BOR3

Section Type : 1CELL(Type = Circle)

Section Type : 1CELL(Type = Polygon)

BOL1

BORI1

5 BOL1-1

4

| BOL3

BOL1 ke

BORI1

mlll..l

BOL3

Cell Type : None

BOR3

PSC - MID

Cell Type : Circle

HL1

: BL2

BR2

AL

Hl3wsssssusssssngoga)

HLS,
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M5 hinh héa mat cit

PSC - HALF
Cell Type : None Cell Type : Circle
HO1] HOI] 01 THI
1 L ion: o2 [
Ho2) lﬂg HOZ Ho22 )
Wl EE NN IS I NSNS G NG NN S EEENRRR AR B—Olf) EINEEERUNENNNEEEEEEEENEEEEEN)
HIl SgssssEEpEsEEEEEEEEdnInEnEnEnS HI3
— BPl2 HOB BO1-2
= 103 = 103 Fo
{03 o1 o3 5021 oy
BO1 | BOZ2 BO3 1 ; BO1 oz " BO3
PSC - nCELL2
Cell Type : Polygon(Cell Num=1) Cell Type : Polygon(Cell Num>1)
BOS BOS Sksh Width
I
{HOIYTD JO (8 (o1 Bl
lgg%li%‘-llllll LA N ;8% H%klllll.
llIlllIﬁ—a’lllllllR'l/: L LN m-..----RI/: IIA
HO4 Bl HO4
EIEEREEEEEEEEENEEENEEN IIIHB LN SEEEEEIEEEEREEDN
BO1 BO2 EO3 BO4 I EO1 BO2 BO3 BO4

Hinh 0-36: Cac dang mét cat bé tong cot thép
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MIDAS/Civil
2.3.1.6. Tapered

Mit cit thay ddi doc theo phan tir.

5. ._3“:'

SiﬁgelLoad Moving | Setlement | Result | Influence Lines/Surfaces | Quer

DB/User Tapered ]

section 1D | ° ‘U PSC-1CELL j [v Indude Options(Joint, Type, Shape)
Name W r ~ r ,—_| [w Indude Options(Shear Check, Minimum Web Thickness)
ﬁ Select PSC Section
Dimension
: Import
Import.... | 5 2:TrenTru
Z1-Auto I 3:Hoplong Cancel
Z3-Auto ¥
S1-Auto ¥
S2-Auto ¥
S3-Auto V¥
T-Auto ¥
HOA 250.00 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 mm HOL HI1
Ho2-2
y Axis Variation |Linear j
z Axis Variation |Linear j EOLo1
¥ Consider Shear Deformation. “Eoig HI3
HOS
[ Mesh Size for 5tiff. Calc. mm
Offset:  Center-Top HI4
Change Offset ... | Display Centroid | THCG-I HIS
Show Calculation Results... | oK | Cancel | | BOL BOZ BO3

Hinh 0-37: Khai bao mat cat thay déi

Chon dang mat cét: I, T, O, mit cit hop... Cac dang mit cit trong Tapered bao gom day du cac
dang mat cat da de cap trong User/DB, PSC.

Nhép kich thudc mat cit tai 2 dau i, jcua phén tir theo cac cach sau:

+ Nhap truc tiép
+ Tra tiéu chuan néu 1a thép hinh.
4+ Nhép tor mot mat cat da duoc dinh nghia (néu la dang PSC)

Dang thay ddi mat cat theo truc y va truc z:

+ Linear: dang duong thang
4 Parabolic: dang duong cong bac hai
4+ Cubic: dang duong cong bac ba.
2.3.1.7. Composite
Mit cét lién hop. Midas/Civil hd trg cac kiéu mat cat lién hop la:
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+ Steel Box

4 Steel |

+ Composite |
4+ Composite T
+ User

Section Data

M0 hinh héa mit cit

indow  Help
CB/User Composite l BC/Mass Stage | Load | Moving | Settlement | Result | Influence Lines/
CAPCISTRE: YL
Section ID 2 MName | Exterior Precast Beams
U 05 2 @] ¥ - ¥,
Section Type : |C0mposite—1 ﬂ
Slab Width |s12 in Girder
Girder : bum 6 =] cTc |108  in Import.... 25
Slab H1 72.000 |in
Bc 90 in HL1 3.500 |in
te 7.5 in HL2 4.000|in
Hh 0.5 in HL2-1 2.000/in
HL3 54000 |in
Girder HLa 45000in L
Symmetry ol ~ e rnn :_\_.\
J1 Il
JL1 I %
JL2 r
JL3 r BLZ EEz2
JLd r BL2-2 ER2-2
e ——] : : b BL2-1, 1 BE2-1,
Material HL1 . L1 H1 & . l HE1
Display Centroid | Select Material from DE ... | HLZ LI%I-22-1 S L2 H§2R:?1_2 HR2
Egd/Esb 1,2748 DgdDsb ]
EL] EE1
[V Consider Shear Deformation. HL3 HES
HL4-2 HE:4-
HL4 - HF4
Offset: Center-Center ] fHL4-1 o 3 T‘?‘_vm HE4-1_
Change Offset ... | HL) HES
BLA-1 EE4-1
EL4-2 BR4-2
Show Calculation Results... | oK | Cancel | “TBLa4  EBR4

Hinh 0-38: Khai bao mat cat lién hop

Viéc nhép cac thong so cling twong tu nhu doi voi cac mat cat trén.

Hinh bén 1a vi du cac thong sé nhap cho trudng hop thudng gip 13 dam thép lién hop ban bé

tong cot thép.

Slab width: Bé rong ban mit

Girder: Num: S6 luong ddm doc, CTC: Khoang cach giita 2 dam doc.

Slab: Kich thudc ban bé tong trén dam I.

Girder: Cac thong sé cho dam I, nhap theo hinh minh hoa.

Material: Nhap hé s6 quy doi vat liéu.

2.3.2. Gdn mdt cit cho phin ti

Vi¢c gan mat cat cho cac phan tu cting duoc thuc hién hoan toan nhu viéc gan vat li¢u.

Xem 2.2.5 Gan vt liéu cho phan tir trang 27.
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2.3.3. Khai bdo mdt cit thay doi cho nhém phan tiv

Chtrc nang cho phép dinh nghia su thay ddi mit cat lién tuc trén mot nhom phﬁn ta. Chirc ndng
nay khac v6i dang mit cit Tapered trong phan 2.3.1 Dinh nghia va khai bao mat cit trang 27 &
chd, chic nang Tapered chi cho phép thay ddi mat cét trong pham vi mot phén ta. Do vay, su
dung Tapered Section Group s& cho phép mé hinh sy thay d6i mét cit cho mot nhém phan tir
nhanh hon viéc str dung mat cit Tapered cho ting phén tur.

Tapered Section Group Soallan:|

Section—j

>

Section=i /‘
. >

PR 8

Section=j /

Section=i ’ /

Hinh 0-39: Mit cat thay ddi theo nhém phian tir

Sau khi khai bio mat cit thay doi va gan cho cac phan tir. Goi chitc nang Tapered Section
Group: menu Model -> Properties -> Tapered Section Group

Node Element [Boun... | Mass | Loa | [y | ModelView |
Tapered Section Group ~

PHAIIPFY et QOO SHE

Group—| Dist.

f—

—
i 3
Sym. Plane

e [T
iuoal I

Section Shape Yariation
2-Ais

(" Lnear (« Polynomial 2.C _.z
Symmetric Plane
Fram : Lo Cj

Distance : IU m

y-Axis
(= Linear  Polynomial F _,:
Symmetric Plane *
[

From : (o] C & L

Hinh 0-40: Tao nhém phan tir cé6 mit cat thay doi

Section Group: Tén nhém phan tir mit cit thay doi.

J
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M5 hinh héa mit cat
E[ement List: S6 hi¢u cac phan tir trong nhom mudn gan mat cit thay doi. Co thé nhap truc
tiép hodc dung chudt dé lya chon trén mo hinh.
Section Shape Variation: Dang mit cét thay doi theo truc z v truc y.
4 Linear: Thay dbi theo dudng bac nhét
4+ Polynomial: Thay ddi theo da thirc bac cao, chon s6 mil trong 0 bén canh.
4+ Symmetric Plane: Mt phang d6i xtmg,

* From: Chon i, j tuy vao vi tri truc d6i xtmg cua dudng cong ¢ dau i hay dau j ] phan tur.
Véi vi du ndy, do truc d6i ximg clia dudng cong parabol ndm & dau i cua phan tir s6 1
nén ta chon i @ myc From.

® Distance: Khoang céach tir dau i ciia phan tr dén vi tri tam cua dudng cong

Mit d6i xtmg ¢ dau j

Secton - i Section - | i"
= X
|
Distance
- -
ncEa Tapered Section Group —=

Mat do1 xtirng & dau 1

Symmetric Plame  Saction - i Section - j

o X

Svmmetrc Plane

Ihstance
= -

Hinh 0-41: Xac dinh mét phang déi xirng

Chon Add dé»thém nhém vao danh sach. Chon Modify dé thay d6i cac thong sb ctia nhom,
hodc Delete @€ x6a nhom.
Operations

Add | Modify | Delete |

Convert to Tapered Section. .. |

Hinh 0-42: Cac tinh nang quan ly nhém mét cat thay doi
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Convert Tapered Section...

Chtrc ning nay tu dong tinh toan dir liéu tao m&i mat cat thay dbi va gan cho timg phan tur
trong nhom. Cac mat cat dugc tao twong tng vdi sO phan tir dugce gan trong nhom.

Vi du, nhém c6 10 phan tir, chirc ning ndy sé& tao thém 10 mit cét thay ddi twong tmg véi 10
phan tir, ddm bao sy thay doi lién tuc ctia cac mat cat trong nhom.

2.3.4. Div liéu chiéu day

Dit liéu mat cit dugc khai bdo & trén chi ap dung duoc cho céc phén tor dang thanh. Khi phan
tich cac phan tr tam, chuong trinh can cac dir liéu vé chiéu day. Dir liéu vé chiéu day cua cac
phan tu tam trong MIDAS/Civil dugc xem xét theo hai cach sau:

4+ Dua vao cung mot chiéu day dé tinh toan do cimg cho ca hai chiéu trong va ngoai mit
phang.

4+ Pua vao cac chiéu day khac nhau dé tinh toan do ctmg cho ca hai chiéu trong va ngoai
madt phang.

Pbi VOl cac phan tir tng sudt phang, chi ¢6 Gng xir trong mit phiang dugc dua vao tinh todn nén
chi can s6 liéu chiéu day trong mit phang.

2.3.5. Nhdp mit cit tiv dw dn khdc

Mit cit dung trong du an c6 the dugc nhép tir mot du an khac. Thay vi chon Add chon Import.
Chon ngudn va chon cac mit cat mudn thém vao dy an.

K Ha)

Material Section | Thickness |

1D | Mame | Type Shape Add...
; Eﬁir ;SEEFEEI I1cEL &I
3 ddd e 1 |

5 LienHopl Compo... Copy
Import Section from other Project %)
_ Renumber _|

Section List Selected List Renumber
: Pier Y
: Span

: Support

1 Span-Support

: Support-Span

: Support-Span

: Support-Span

: Support-Span

: Support-Span

All 10: Support-Span

11: Support-Span

12: Support-5pan

13: Support-Span

Mone |f] 14: Support-Span

15: Support-Span P

[ R e R T A Y I N P

i

Mumbering Type

{* Keep ID. (if ID. already exists, It will be replaced)

™ Mew ID. _|:|
QK | Cancel |

Hinh 0-43: Nhap mit cat tir du an khac

il

A LA
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2.3.6. Xdy dung va tinh todn mdt cit tw dinh nghia bang SPC

Trong trudng hop mat cit can mo hinh khong duge MIDAS/Civil hd trg, MIDAS/Civil cung
cap mdt chuong trinh ¢6 kha nang tinh toan dac trung hinh hoc cua mat cat bat ky. Dya vao
cong cu nay, nguoi dung co thé ty xay dung cac mat cat.

Céc hinh dang mat cit co thé duoc v&, hodc nhap tur file DXF cua AutoCAD. Goi chuong trinh
SPC tir menu Tool>Sectional Property Calculator.
Cach md hinh cu thé xem phan 2.8.4 Sectional Property Calculator trang 73.

MIDAS/SPC V1.3.0 - [SPCL.spc]

| File Edit QUMe=M Property View Tools Help - 8 x
el % & = vy TEE ||| ¢ RS o e
EES
[Export Section =]
Export =)
File Name -
— |
=.”i;..
" SPC Project File D O O O Q
’ =
" CIVIL MCT Filz
" Gen MGT File -
& MIDAS Section File '
" AutoCAD DXF File '
'S i Qi ,
T ~ |MIDAS/SPC U 1.3.8 - Sectional Property Calculator
<+ spe project is retrieved from [D:\Documents\BoHoniBaiGiang\H

Apply Close - Section [1], Curve [64], Point [65]

< >
E—— TR & ' Process I'-lma-ge/
= B R ) MABRA | rO0CONNFS OB 2 Ouh BN
Ready UCs: GCS:
Hinh 0-44: SPC h6 trg m6 hinh mét cat bat ky
Section Data 3]
DBfUser Value ]SRC ]CDmbined] PSC ]Tapered] C-:-mp-:site] Sau khl mo hlnhrva tlnh toan:
_ SPC cho phép xuat dir li¢u mat
setento |7 |'? General Section L] cit theo nhiéu dang, tr do tié
= ang, tu do tien
Name |Hop W Built-Up Section hanh nhdp mat cat vao trong du
an ¢ chuong trinh chinh.
Area 0.00000e+000 {mm* Mat cat nhap tr SPC dlI(_)’C nhap
Asy 0.00000e+000 | mm? ¢ thé Val d 5t Lt 13
Asz 0.00000&+000 | mm? rong the value, dang mat cat Ia
box 0.000002+000 | mmnd General Section.
Iyry 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
liéu mat Qyb 0.0000 | mm?
cét tr SPC Qzh 00000 mm?
Peri:Q 0.00000e+000 [{mm
Peri:l 0.00000e+000 {mm
Cent:y 0.0000 mm
. B — Cent:z 0.0000 mm
i i 0.0000 mm 3z
= e Iv Consider Shear Deformation.
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Hinh 0-45: Nhap mat cat bat ky tir SPC

2.3.7. H¢ s6 ty 1¢ dé cieng mat cdt

Trong mot s6 trudng hop tai trong va trang thai thi cong, mot so mat cét co thé xuat hién cac
vét niat va do d6 bi giam yéu vé do ctimg. Khi mé hinh hoa két cau trong MIDAS/Civil, ngudi
ding c6 thé yéu cau chuong trinh xem xét dén cac yéu té nay bang cach dua hé s ty 16 do cimg
cho cac mit cét theo cac nhom diéu kién bién. Céac hé sd ty 1€ d cung s€ duoc xem xét ca khi
tinh todn (ndi luc)/(d6 vdng) va umg suat néu ngudi dung thiét 14p cac yéu cu phan tich can
thiét. D& yéu cau chuong trinh xem xét dén hé s ty 1& d6 cung khi tinh toan tng sut, nguoi
dung chon: “Consider Section Stifffness Scale Factor for Stress Calculation” khi thyc hién céc
thiét 1ap phan tich (Analysis > Main Control Data).

Main Control Data 3]

v Auto Rotational DOF Constraint for Truss/Plane Stress/Solid Elements
[v Auto Normal Rotation Constraint for Plate Elements

Tension f Compression Truss Element (Elastic Link)

=i
’7

" Indude Inactive Elements

{* Exdude Inactive Elements

Mumber of Iterations/Load Case 20 _|::I
Convergence Tolerance 0.001

v Consider Section Stiffness Scale Factor for Stress Calculation
[w Consider Reinforcement for Section Stiffness Calculation(PSC Section Only)

oK | Cancel

Hinh 0-46: Khai bao phan tich

Pé gan cac hé s ty 1¢ do cimg mit cat cho ciac nhom diéu kién bién nguoi diung goi menu
Model > Properties > Section Stiffness Scale Factor... va nhap s0 liéu thong qua giao dién.
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cale Factor

—Boundary Group Mame —Scale Factor

| Static = 5 prea |1
—Section Agy |1—
R s ||
jged o
iy w [T
IE! 400 lzz IM—

[

181 DECK B2 L Weight |1
182 DECK-CI
183 DECK-CZ | Add / Replace |

Mo Mame | férea | fasy | fasz | flax | fluw | flzz | figt Group | =~
179(DECHK-4 1,00 1,000 1,000 1800 1,300 1,400 1,00Default

KN}

Sy Stiffness | Close |

Hinh 0-47: Hé s6 ti 1é dd cirng méat cat

2.3.8. Nhdp cét thép thuwong cho mdt cit dang PSC

Cac mit cat dim bé tong tmg sut trude (kieu PSC) co thé dugc md hinh day du cbt thép
thuong. MIDAS/Civil h trg m6 hinh 2 loai ¢t thép thuong 1a cbt thép chii theo phuong doc va
cbt thép chiu cit do luc cat va xoan.

Viéc dua cdt thép thuong vao mit cat cho phép tinh toan d cimg va xem xét cac hidu g rang
budc ctia cbt thép thuong chdng lai qué trinh tir bién va co ngot.

Dé yéu cau chuong trinh xem xét dén cot thép thudng trong mit cit, ngudi ding chon:
“Consider Reinforcement for Section Stiffness Calculation” khi thuc hién céac thiét 1ap phan

tich (Analysis > Main Control Data).
Main Control Data 3]

[v Auto Rotational DOF Constraint for Truss,/Plane Stress/Solid Elements
[+ Auto Normal Rotation Constraint for Plate Elements

Tension { Compression Truss Element (Elastic Link)

=]
’7

" Indude Inactive Elements

{*" Exdude Inactive Elements

Mumber of Tterations/Load Case 20 _|:|
Convergence Tolerance 0.001

|w Consider Section Stiffness Scale Factor for Stress Calculation
[v Consider Reinforcement for Section Stiffness Calculation{PSC Section Only)

oK | Cancel

Hinh 0-48: Khai bao phan tich

Khai bao c6t thép chii theo phuwong doc
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Reinforcement of PSC Section D I a Ch()n du(‘),ng kinh C6t thép .

Section List Section Shape

Number: Sb thanh thép
Ref.Y: Diém tham chiéu theo truc Y.

Y: Khodng cach tu Ref.Y dén trong tAm
cua cot thép gia c6 theo phuong ngang.

Ref.Z: Diém tham chiéu theo truc Z..

Copy Reinforcement to, .

Longitudinal reinforcement | Reinforced Sheayl

l7| Both end parts {i & j) have the same reinforcement, Z Khoéng Cé.Ch dl'Ing tfl’ RefZ dén thép
= gia cd.
Dia, | Mumber | Refv l s | Retz | (5 | - = ] o N
T < 7 I I ) ] Khi Ref.Z co6 gia tri Top, chiéu “+”
:2022 23| Centoid 0,00/ Top 2.95| 0.20| hlI(')’ng Xuéng du‘(’)'l

Khi Ref.Z co gia tri Bottom, chiéu “+”
hudng 1én trén.

Spacing: Khoang cach theo phuong
ngang gitra cac thanh thép gia co

Add/Replace I Delete | Close

Hinh 0-49: Khai bao cot thép doc

Khai bao c6t thép chiu cat

Reinforcement of PSC Section Both end parts (l & J) have the same
SHchon U FEEUCnhaKS reinforcement: gia c¢o 2 dau i, j giong
D[ Name | Longitu,.. [ Reinfor,.. |
1 Span 0 nhau.
8 MID-1 0 0
9 MID-2 0 0
noer X Diagonal Reinf t: Cét thé
1 ElonEnd g & hl?.gona eintorcement: ot thep

cheo

Pitch: Khoang cach.

Copy Reinforcement ta,,, |

Longitudinal reinforcemnent  Feinforced Shear ]
[v Both end parts (i & j) have the same reinforcement, Ang'e: GéC nghiéng, déu nhu. hinh
] bén.
[v Diagonal Reinforcement

Pitch [0.15 m &ngle |90 [deg]  Aw [0.002184 m:2
[~ Steel Bar for Web

Pitch ]1'1 m Angle I‘Z-id. [deg] Ap l‘_'% m2

Aw: Tong dién tich cbt thép

PO Shear Aedttion Facor o Steel Bar for Web: Cot thép ban
jv Torsion Reinforcement bung,

Pitch  [0.15 m Awt  |0,0025807 2 Alt 0,0548507 ma2
v Enclosing Stirrup for Enclosed Section &rea PltCh KhOél’lg Cé.Ch

Cover Thickness |0,05 m

Angle: Goc nghiéng

Add/Replace ] Delete Close | Ap Téng dlél’l tiCh Cét thép

Pe: Ung suat trudc

Y
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Torsion Reinforcement: C6t thép
chong xoan.

N Y o) ) Pitch: Khoang cach
o(-)

‘ A Awt: Tong dién tich cbt thép ngang

Alt: Tong dién tich cbt thép doc.
Hinh 0-50: Khai bao c6t thép chiu cat

2.4. M6 hinh héa diéu kién bién

MIDAS/Civil cung cap cic cong cu ¢é mo hinh hoa cac didu kién bién khac nhau, phu hop véi
thuc té phan tich két ciu cau. Dé thyc hién mo hinh héa lién két va diéu kién bién, nguoi ding
goi menu Model > Boundaries... va chon kiéu lién két hay diéu kién bién twong tmg. Hau hét
cac lién két va diéu kién bién déu ap dung cho nit. Do d6, khi khai bao lién két hoic diéu kién
bién, ngudi ding phai chon nut dé gan chung. Céc lién két hoic diéu kién bién, sau khi duoc
dinh nghia va gan cho mot s6 nut c6 thé gan md rong cho cac nat khac nhau theo cac phuong
phap chung nhu kéo tha, stra doi trén bang. ..

Céc lién két va diéu kién bién trong MIDAS/Civil c6 thé dugc nhom thanh cac dang gdi va lién
két. GOi 1a dang lién két dac biét ndi két cau véi moi truong, vi du nhu nén dat. Lién két dugce
dung dé am chi cac d6i tugng két ndi hai hay nhiéu nut trong két cau v6i nhau.

£ Supports Gbi clmg

% Define General Spring Type  Pinh nghia kiéu gbi dan hdi tdng quat

£ Surface Spring Support Goi dan hoi cho mat

2 Nonlinear Link Properties Céc thong s lién két phi tuyén
P4 Beam End Release Giai phong lién két dau dam
M Plate End Release Giai phong lién két dau tdm
[H Panel Zone Effect Hiéu tng vong lién két

| Effective Width Scale Factor  Hé s0 ti 1¢ chiéu rong ¢6 higu
£ Point Spring Supports Goi dan hoi diém

% General Spring Supports Goi dan hoi tong quat
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e Elastic Link Lién két dan hoi

3 General Link Lién két phi tuyén

£~ Beam End Offset Poan ctimg dau dam

# Rigid Link Lién két cimg

¥ Node Local Axis Truc toa d6 dia phuong nut
2.4.1. Goi

i General Spring Supports la dang gbi dan hoi tong quat, co do cung theo timg bac ty do.
Thong so dan hoi cua goi duge dinh nghia trong General Spring Type

55 Surface Spring Support 1a g6i dan hoi mit, ap dung cho trudng hop két cdu co cac mit

tlep xtc v6i dat nén nhu ham hay moéng bang, méng bé. .

Supports de mo6 hinh héa cac gdi cing thong thuong. O day, nguoi dung c6 thé quy dinh
cac bac ty do bi gbi han ché twong ng vi md hinh tinh toan. Lién két gbi cting duge gan cho
nut.

Jsupports =] - Goi cung dugc gan cho cac nut, yéu cau phai

chon cac nut trude khi mo hinh.
Boundary Group Mame

[Defauit = Beundary Group Name: Tén nhém diéu kién
bién, mac dinh la Default

Options
f* add  Replace  Delete

Options: Cac dang lua chon khi khai bao gbi:
+ A,dd: B6 sung cac han ché bac tu do cho

Support Type (Local Direction) g@i
yil 4 Replace: Thay thé cac khai bao trudc bang
i gl khai béo hién thoi
Bx 4+ Delete: Xo6a céac khai bdo dang co.
Rz Ef; Support Type (Local Direction): Kiéu gdi (han
Dz % ché bac tur do theo hé toa d dia phwong).
4+ D-All: Han ché tat ca cac bac tu do chuyén
[~ D-ALL vi duong
- m - H O 4+ Dx, Dy, Dz: Han ché bac tu do chuyén vi
™ R-ALL duong theo truc x, y, z.

+ R-All: Han chét tit ca cac bac ty do quay.
[px ¥ v T re |

+ Rx, Ry, Rz: Han ché bac tu do quay quanh
Apply ‘ Close | truc x, y, z.

Hinh 0-51: M6 hinh g6i cirng

£ Point Spring Supports 1a géi dan hdi diém (ntt). O day, ngudi dung ¢6 thé dinh nghia do
cing theo cac bac tu do cua nut. Loai nay thuong duoc ap dung dé m6 hinh héa cac goi cao su
hay diém ké ctua da gido trong qua trinh thi cong.

J
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|Pu:uint Spring Supports

Boundary Group Mame

|Defau|t ﬂ J

Options
f* add 1 Replace 1 Delete

Point Spring {Local Direction)

SDx
SDy
5Dz
SRx
SRy
SRz

IW ki fm
10000 khjm
IW kM fm
a kM =m/[rad]
a kM -m/[rad]
a kM m/[rad]

Hinh 0-52: M6 hinh goi dan hoi

Apply | Close |

2.4.2. Lién két

M5 hinh héa diéu kién bién

Q6i dan hdi diém nat duge gan cho cac nit, yéu
cau phai chon cac nut trudc khi mo hinh.
Point Spring (Local Direction): D cting dan hoi
(theo cac bac tu do trong hé toa do dia phuong):
4 SDx, SDy, SDz: B¢ cung dan hdi theo
phuong truc x, y, Z.
4+ SRx, SRy, SRz: Do cung dan hoi chéng
quay quanh truc x, y, z.

& Rigid Link 1a dang lién két dé mo hinh hoa cic rang budc climg gitta mot nit chuan

(master) va nhiéu nat phu khéc (slave).
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Master Mode

Master Mode Mumber:

-

DOF of Rigid Link

Slaye —
NDdE‘j Fimd Bady
» | |¥DX DY vDE
‘\ | / ' BX v RY vEE
%-{Iagter
nae Plane X-¥
/ \\ @ VTN vDY VEE
v DX [w DY [ DZ
| RX | RY v RZ
Typical Types
RigdBody |  Planexy |
Plane ¥-Z | Plane ¥-Z |
[~ Copy Rigid Link
{+ i {'“

—

Apply |

Close |

Hinh 0-53: Rang budc cirng

Master Node Number: S6 hiéu nat chinh. C6 hai cach nhép:
tor ban phim hodc dung chuot Iya chon trén mo hinh (yéu
cau trudc do phai click chudt vao 6 can nhap).

DOF of Rigid Link: Gan bac tu do cho Rigid.

+ DX, DY, DZ: bac ty do vé chuyén vi theo phuong
truc X, Y, Z cua hé toa do GCS.
4+ RX, RY, RZ: Bic ty do vé chuyén vi quanh truc X, Y,
Z cua hé toa dd GCS.
Typical Types: mot s6 dang thuong dung, don gian hoa cac
budc nhap diéu kién trén.
+ Rigid Body: khong che dich chuyén tuong d01 cua nut

chinh va nit phu gidng nhu chung dugc nbi v6i nhau
bang mot vat thé cing dang khbi.

+ Plane X-Y, Y-Z, X-Z: lién két thanh tim cimg trong
mat phang X-Y, Y-Z, X-Z cua GCS.

Copy Rigid Link: copy cac diéu kién lién két cimg da dugc
dinh nghfa.

4+ AXis: Truc toa do

+ Distance: Khoang cach gitra cac Rigid link.
Luuy:

4+ Cac nut phu (Slave) dugc chon trén mo hinh.

4+ Mubn str dung Copy Rigid Link, yéu cau phai ton tai
cac nut tai vi tri can copy.
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= Elastic Link 1a lién két dan hdi ndi hai diém trong mé hinh véi nhau. Mot cach tong quat,
nguodi dung xac dinh d§ cing theo cac bac tu do trong Elastic Link. Dang lién két nay cling
duogc s dung d€ mo hinh hoa lién két ctiing, lién két khdp, 1ién két chi chiu kéo hay chi chiu

nén.
Options
f+ Add (" Delete

Elastic Link Data

|J_,,=_rX

F&Mﬁz

M1
Link Type
(+ General Type © Rigid Type
{— Tens.-only {— Comp.-only

SDx | 10000 jyjm

soy | © kM frm
sDz I':'i kM fm
SRx l':'i kM *mf[rad]
Ry |0 ket m[rad]
SRz l':'i kM *m/[rad]

| Shear Spring Location
Distance Ratio From End I

SDy: SDz:
Beta Angle : a - | [deq]

2 Modes : |

Hinh 0-54: Lién két dan hoi

Options: Cac dang lua chon khi khai bao lién
ket:
4+ Add: B6 sung thém lién két
+ Delete: X6a cac khai bao lién két dang co.
Link Type: Kiéu lién két
4 General Type: Dang tong quét
+ Rigid Type: Dang lién két cimg
+ Tens.-only: Lién két dang thanh chi chiu
keo.
+ Comp.-only: Lién két dang thanh chi chiu
nen.

SDx, SDy, SDz: P9 clmg dan hoi theo phuong
truc x, y, z.

SRx, SRy, SRz: Po ctng dan hdi chéng quay
quanh truc x, y, z.

Beta Angle: Goc B ctia phan tir.
2 Nodes: Chon 2 niit ¢ gan lién két dan hoi

ﬂl General Link 1a lién két tong quat, c6 thé dung d&é mo hinh hoa ca lién két phi tuyén. Dé
khai bao cac lién két nay, nguoi dung can dinh nghia cac thudc tinh phi tuyén.

2.4.3. Cdc dang diéu kién bién khdc

* Beam End Release, Plate End Release 1a dang giai phong lién két theo cac bac tw do nhat

dinh ¢ dau cac phan tor dam hodc tam.

Vi du x4c dinh céc thong sb giai phong lién két dau phan tir dam:
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Options
{» Add/Replace " Delete

General Types and Partial Fixity

Type: (* Relative ™~ Value

i-Mode j-Mode

Fx (I | |
Fy || |
Fz || |
mx | I | |
My |V |0 |
Mz |V ||:| |_|
Fx, Fy, Fz
M, My, Mz :

Pinned-Pinned

Fixed-Finned | Fixed-Fixed |

Apply | Close |

Hinh 0-55: Giai phdng lién két
dau phan tur

Diéu kién bién nay yéu S:Qu phai khai bao cho phan tir dam.
Vay luu y phai chon phan tir dam trudc, va nhan dinh 1o sé
md hinh & dau i hay j.
Options: Cac dang lya chon khi khai bao:
+ Add/Replace: B sung, thay thé cac khai bao trudce
bang khai bao hi¢n thoi.
4+ Delete: X06a cac khai bao dang co.

General Types and Partial Fixity: Chon loai lién két hoic
nhap gia tri d6 cing tung thanh phan cho timg béc tu do &
ca 2 dau phan tir theo h¢ toa do dia phuong.

Type: Kiéu nhép dir liéu, co 2 kiéu:
4+ Relative: Nhap theo h¢ sb do cing.
4+ Vidy, 0 va 1 mé ta diéu kién bién gidi phong hoan
toan va di€u kién bién ctrng hoan toan.
4 Nhap 0.3 cho My (md men udn) ctia nat i mo ta sé chi
30% cua My c06 tac dung.
4 Value: Nhap hé sé cb dinh bac ty do ¢ dau phan tu
theo gia tri d§ cliing.
Can ctr vao dic diém cua ting phan tir ma check vao cac lua
chon Fx, Fy, Fz, Mx, My, Mz...va nhép di li¢u.
FXx, Fy, Fz: giai phong thanh phan luc doc truc theo tryc X,
luc cdt theo truc y, z cua hé toa d§ ECS.
Mx: giai phong thanh phan mémen xoin quanh véi truc x
cua hé toa do6 ECS
My, Mz: giai phong thanh phan mémen udn quanh véi tryc
Y, Z cua hé toa do ECS

Pé don gian cho ngudi sir dung, thay vi lua chon theo cac thanh phan do cing trén, chuong

trinh ho tro 4 lya chon nhanh:

+ Pinned - Pinned: giai phong thanh phan do cing chong uén theo ca hai truc y va z ¢ ca

hai dau cua phan tir lya chon.

+ Pinned - Fixed: giai phong thanh phan d6 cimg chdng ubn theo ca hai truc y va z ¢ dau i
(nat N1) cia phan to dugce lya chon.

+ Fixed - Pinned: giai phong thanh phan do cting chéng udn theo ca hai truc y va z ¢ dau j
(nit N2) cia phan tu dugc lya chon.

4 Fixed - Fixed: xo4 moi lya chon di lap trudc d6, dua phan tir tro lai diéu kién lién két

cing ban dau.

e Node Local Axis dinh nghia toa d6 dia phuong cua nut.

Toa dg dia phuong ctia nit c6 thé str dung két hop véi cac chire nang mo hinh hoéa sau:

4 Supports: Goi climg

+ Point Spring Supports: G6i dan hdi diém nit

4 General Spring Supports: Goi dan hdi tong quat

+ Surface Spring Supports: Goi dan hdi cho bé mat

+ Specified Displacement of Supports: chuyén vi cudng b tai gbi.

J
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Define Local Axis Input Method: C6 3 phuong thitc dinh
Input Method : nghia
 Angle. " 3points " Vector Angle:
22 Z Dinh nghia trén co s¢ 3 goc xoay quanh
&2 trucx,y’, z”’.
¥ 4+ about x: Goc quay quanh truc X
ax i cta GCS.
¥ Y 4+ about y: Goc quay quanh truc y’ —
ET g truc da dugc quy quanh X
4+ about z: Géc quay quanh z" — truc
-’ | e da dugc quay quanh truc X va truc

abouty: |0 v | [ded] y.
aboutz”: |0 ¥ | [deg] 3 points:

™ Angle © 3points ¢ Vector Dinh nghia trén co s 3 diém:
+ PO: toa do goc cua h¢ toa do nut.

Z Z 4+ P1: toa d6 mot diém bat ki trén truc
\T ¥ X cua hé toa dd nut. 7 ‘
Fo 4+ P2: toa do cia mot diém bang cach
/ f/‘: P2 dich chuyén tir diém P1 va song
s Plf/f‘\ k4 song vdi tryc y ctia hé toa do nut.
L Vector:

= Angle " 3points + Hector ' ) A
................. Dinh nghia dua trén 2 vector

z, a2 4+ V1: vector theo phuong truc x, bat
dau tir diém gdc cua hé toa do nat.
st 4 V2: vector bat dau tir diém gbc cia
Ve hé toa do nut t6i diém P2 xic dinh
W& VI iy theo phuong phép “3 Points” &
¥ v trén.

Hinh 0-56: Pinh nghia toa do dia phu'ong cua nat

2.4.4. Gdn diéu kién bién véi cdc truwong hop tdi trong

Céc trudng hop tai trong khac nhau co thé ing véi cac didu kién bién riéng trong mot mo hinh
két cAu. Tham chi trong truong hop phén tich tinh va dong lién quan dén cac diéu kién bién
khac nhau, thi hai kiéu phan tich nay co thé duoc thyc hién trong cling moét mo hinh ma khong
phai tao hai file mo hinh riéng. Pé thuc hién diéu nay, vao muc Analysis>Boundary Change
Assignment to Load Case/Analysis.
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Boundary Change Assignment to Load (

—Data Selection—— ~Boundary Group Combination
M Support Boundary Group List | Name |Dynamic
[Point Spring Suppaort Ctatic
IGeneral Spring Suppart Dynzmic Add/Replace | Delete
[Change General Link Froperty
[]5ection Stiffness Scale Factor Name Boundary Group List =
Static Static
Dynamic Static, Dynamic
[~ Filter Boundary Group EI
Load Cases & Analyzes Boundary Group Caormrbination =
+ | Static Load Case
Moving load analysis Stztic
Settlernents fnalysis Static
Time History/Response Spectrurn/Eigenvelue Analysis Stetic
Pushover &nzlysis Stztic
Tinne History Munlinear Slalic Analysis Dy rannii
Unlisted Analvsis Types Static

[~ Constrain DOF associated with Specified Displacements/Settlernents by Boundary Group Combinations
Data Selection : Only Selact the Data that Need «o be Changed for Different Load Case

Femove Boundary Change Assignment to Load Cases//dnalyses | (0];8 I Cancel

Hinh 0-57: Gan diéu kién bién véi cac trudng hgp tai trong

2.5. M6 hinh héa tai trong

Céc tai trong thuc t& dugc MIDAS/Civil mé hinh héa thanh céac kiéu co ban sau:

+ Tai trong tinh dugc sir dung dé thyc hién cac phan tich tinh dbi voi cac diéu kién dat tai
khong doi.

+ Tai trong di dong dugc st dung cho céc phén tich két ciu ¢ lién quan dén tai trong doan
xe tac dong tinh nhung c6 vi tri tac dung thay doi. Tai trong di dong thuong duoc phan
tich véi viée su dung duong anh hudng hodc mat anh hudng.

+ Tai trong dong 1a tai trong c6 tac dung gy luc quan tinh trong két cau. Cac phwong phap
phan tich tai trong dong 1a phd phan tmg hay lich sir thoi gian.

2.5.1. Cac tdi trong tinh
Tai trong tinh dugc khai bao trong MIDAS/Civil theo cac budc sau:
4+ Dinh nghia truong hop tai trong tinh (Load>Static Load Cases)

+ Khai bdo cac tai trong tinh va gan chung cho timg truong hop tai trong. Viée gan nay la
bét budc: mot tai trong tinh it nhat phai thudc vé mot truong hop tai trong tinh nao do.

Mot phan tich tinh dwoc thuc hién ddi véi mdi truong hop tai trong tinh. St dung chirc ning
Results>Combinations dé t6 hop cac két qua phan tich trong giai doan hau xtr 1y.

Ciing c6 thé thyc hién phan tich két cau sau khi chuyén d6i cac diéu kién t6 hop tai trong dugc
nhép trong muc Load>Create Load Cases Using Load Combination thanh cac truong hop tai
trong riéng r¢€.

2.5.1.1. Binh nghia treong hop tai trong tinh

Dé dinh nghia cac truong hop tai trong, nguoi dung goi menu Load > Static Load Cases... hoic
nhan F9 sau d6 nhap tén, ki€u va mo ta cho cac truong hop tai trong nhu trén hinh:

o
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Static Load Cases ) Name: Tén cua truong hop tai
trong, c6 thé duoc dat tuy y.
Mame |FI' Add N
Type |Construct'0n Stage Load (C5) j Madify Type Kiéu Clqlﬁ. tl‘u’o‘ng h(Yp ta1
Description : |Tﬂi trong xe duc Delete tl‘()l’lg, cOd thé dIIO'C Ch()n la
. — — “User Defined Load” hoac céac
o Name | Type | Description 2 ’ . .
1| Selfeight  Construction Stage Load (CS) Tai trong han than kiéu khac do ChlIO’ng trinh dll’lh
2|Prestress Construction Stage Load (CS) Ung suat truoc nghTa Sgll’l theo cac tiéu chuan
» 3|FT Construction Stage Load (CS)  Tai trong xe duc h,l bi £
4|WC Construction Stage Load (CS) Be tong uct pnho bien.
5(2nd Construction Stage Load (CS) Tai trong giai doan 2 4 4 ”e
* Neéu kiéu tai trong dugc chon
P s | theo tiéu chuan, ching s& co
Close mat trong cac t6 hop két qua

Hinh 0-58: Cac trudng hgp tai trong tinh

2.5.1.2. Khai bao tai trong tinh
Céc dang tai trong tinh duoc MIDAS/Civil hd tro la:

2.5.1.2.1 Tai trong do luc khoi

wself Weight: trong lwong ban than

dugc xay dung tu dong theo
tiéu chuan.

=
= .|
3 |

|Self weight

Load Case Mame

|selfweight

Load Group Mame
|selfweight

Self Weight Factor

Wlgr. 2
Tlgr. "y

x |0
¥ |0
z |1
Load Case |'t |T |2 |Gr|:u_||:-
SelfWeight 0 0 -1 Selfeig
< >
Operation

Add | Modify | Delete |

Hinh 0-59: Tai trong ban than

MIDAS/Civil ty dong tinh toan trong lugng ban
than cta két cau can ctr va trong luong riéng cia
vat liéu va kich thudc hinh hoc cua cac phﬁn tu.
Can phai khai bao, néu khong chuong trinh s&
khong méc dinh tinh toén.

Dé khai bao nguodi ding goi menu Load > Self
weight... Dir liéu cho trong lugng ban than duogc
nhap nhu dugc mo ta trén hinh bén. Hé s trong
luong ban than phan &anh anh hudng cia trong
lugng ban than theo tirng phuong cua h¢ toa do
téng. Maic dinh, khi phuong Z cua hé nay duogc
chon theo phuong thang dung tir dudi 1én thi hé sd
trong lugng ban than 1a theo phuong truc Z 1a -1,
theo phuong cac truc khac 1a 0.

Load Case Name: Loai tai trong.

Load Group Name: Nhom tai trong.

Self Weight Factor: Hé sé trong luong ban than

theo cac phuong.

¥ Nodal Body Forces: lyc khdi tap trung tai nut do khdi lugng gay ra.

Khai bao tuong tu trong luong ban than.
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2.5.1.2.2 Tai trong nut

¥ ). a .
iINOdaI Loads: 7di trong tdp trung tai nuit

Load Case Mame

|Ta|:|Trung

= =
S

" Delete

Load Group Mame
|Defau|t

Cptions

t« add  Replace

Modal Loads

FZ

'

MZ(I}MY

Z <

T<f' @
Fx

X

FX
FY
FZ
MX
My
Mz

k4
kM
kM
kM =m
kM=
lM=m

1111

Apply | Close |

Hinh 0-60: Tai trong nut

Ap dung cho luc va mo-men tap trung. Khi
khai bao nhap dir li¢u cho cac thanh phén luc
va md-men theo cac phuong va gan cho cac

nit mong mudn.

Khai bao trong menu Load > Nodal Loads
Chon nit mudn gan tai trong.

Load Case Name: Truong hop tai trong
Load Group Name: Nhom tai trong
Options: Tuy chon thém, thay thé hodc x0a.

Nhép tai trong tap trung tai nut theo cac gia
tri luc FX, FY, FZ va m6-men MX, MY, MZ
theo hé toa do GCS.

ESpecified Displacements of Supports: chuyén vi cudng birc ciia goi

Load Case Mame

|Chu\_,ren'-.-'iCu0ngEiuc - I
Load Group Mame

Deﬁult -
Options

f* Aadd 1 Replace " Delete

Displacements {Local Direction)

D=

¥
Z <iBy
T<“' >
e Rx D=

Dx [ |7 o
oy F[F m
Dz W [0.01 o
Rx [ | [rad]
ry [0 pad
Rz [ Ii [rad]

Apply | Close |

Hinh 0-61: Chuyén vi cudng birc tai goi

Dung dé mé hinh hoa cac chuyén vi gdi trong
két cau. Khi khai bao, nguoi dung nhap cac
gia tri chuyén vi thing va goc quay theo cac

phuong cua hé toa d6 tong thé (GCS).

Khai bao trong menu Load > Specified

Displacements of Supports

Chon ntit mudn gan chuyén vi.

Load Case Name: Truong hop tai trong

Load Group Name: Nhom tai trong

Options: Tuy chon thém, thay thé hoic x06a.
Nhap chuyén vi cudng birc theo cic phuong

Dx, Dy, Dz va goc xoay cudng buc Rx, Ry,
Rz theo hé toa d NCS.

o
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2.5.1.2.3 Tai trong dam

Z]Element Beam Loads: Tui trong dam

Dung dé mé hinh hoéa cac tai trong tap trung hay phan bd tac dung trén cac phan tir dim. Vi tri
tac dung cua tai trong dugc xac dinh trong hé toa do phan tr (ECS). Phuong tac dung xac dinh

theo GCS va ECS.

Mo hinh hoa tai trong

Load Case Name Khai bao trong menu Load > Element Beam Loads. Chon
[EEE——

Load Group Mame

IDefault ~| | Load Type: Kiéu luyc gdm:

Options + Luc tap trung, luc phan bé déu, phan bd khong déu.
f* Add  Replace 1 Delete

phan tor mudn gan tai trong.

4+ M0d-men tap trung, Md-men phan bd déu, phan bd
Load Type

|Llniﬁ:urm Loads j khong deu.
w Direction: Hudng tai trong gdm:
+ Cac phuong x, y, z cua ECS
M1 dNz
= + Phuong X, Y, Z ctia GCS.
Projection:

Direction - |Global Z - 4 Yes: Chi thanh phan tii trong dimg tac dung lén
Projection : {" Yes ¥ No dam.

Value

+ JR , A \ A <X e 1A
& Relative Absolute No: Tai trong tac dung trén toan bd chiéu dai dam.

x1 I':' w I':' Value: Gia tri cua tai trong
x2 |1 \ \ .
3 | | + Relative: Chiéu dai dam tuong doi (Coi toan bd
x4 | | dam 13 1 don vi)
Unit:  kM/m R . A .- ~ ,
4+ Absolute: Nhap tai trong theo chiéu dai that cua
Apply | Close

dam.
Hinh 0-62: Tai trong dam

@Line Beam Loads: tdi trong tic dung Ién cdc dam thiang

Dung dé mo hinh hoa ca tai trong tac dung 1én cac doan dam lién tuc va nam trén cung mat
doan thang. Vi tri tdc dung cta luc dugc xac dinh theo ca khoang gom nhiéu phan tir do nguoi
dung lya chon.
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Load Case Name Khai bao trong menu Load > Line Beam Loads.
S 1 N
J Load Type: Kiéu luc gom:

Load Group Name 4 Luc tap trung, luc phan bo déu, phan bo khong
Default - \ . .
| = J deu, lyc phan bo theo phuong trinh bac hai.
Options . .

& Add (" Replace (" Delete 4+ MO-men tap trung, Mo-men phan bo déu, phan
Load Type bd khong déu.

|Llniﬁ:|rm Loads j . N , .

Element Selection: Chon phan tir theo duong luc
w hodc theo cac phan tir dugc chon.
| . Direction: Huéng tai trong gom:
N1 ‘£)| | d Nz 4+ Cac phuong x, y, z ciia ECS
He
> 4+ Phuong X, Y, Z ctua GCS.

Element Selection Projection:

On the loading line -] 4+ Yes: Chi thanh phan tai trong dung tac dung 1én
Direction : |GI|:|I:uaI z - dam.

Projection : = Yes % No + No: Tai trong tac tac dung trén toan bd chiéu dai
Value dam

(+ Relative " Absolute

x1 |0 w0 Value: Gia tri cia tai trong
x2 |1 | 4 Relative: Chiéu dai dam tuwong d6i (Coi toan bd
x3 | | |
x4 | | dam1a 1 don vi)
Unit:  kMjm + Absolute: Nhap tai trong theo chiéu dai that cia

Maodes for Loading Line : dém,

Hinh 0-63: Tai trong tac dung lén ) _
dam thang Nodes for Loading Line: 2 nat xac dinh duong luec.

&lypical Beam Loads: Céc rai trong dam dién hinh

Cung cip cac dang phd bién ciia céc tai trong dam dugc tao ra tir cac tai trong san nhu phan bd
déu, hinh tam giac, hinh thang...

2.5,1.2.4 Tai trong bé mat

@Pressure Loads: Tdi trong dap luc

Mo hinh hoéa cac tai trong ap luc tac dung theo chiéu canh hodc mit cia cac phﬁn tr thm va
khoi.

EHydrostatic Pressure Loads: Tdi trong dap luc thuy tinh

Ap dung cho cac tai trong tac dung theo kiéu thuy tinh (cuong do tang tuyen tinh theo chiéu
sau). Cac tai trong dang nay tac dung 1én canh hodc bé mit ctia cac phan tir phing hoic khdi.

2.5.1.2.5 Tai trong du ung luc

ElPrestress Beam Loads: D teng lwc cho dim

J
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Mo hinh hoa tai trong

Dung mo hinh hoa céc tai trong ung suat trudce trong cac phan tir dam. Céac dit liéu can thiét la
du ung luc va do 1éch tam cua luc nay tai cac vi tri dau, gitra va cudi phan tu.

Load Case Name Khai bao trong menu Load > Prestress Beam

-] [.] Loads

Load Group Mame

|Default ﬂ J

Options
f# Add 1 Replace 1 Delete

Tension: Lyc cang

Di, Dm, Dj: Xac dinh vi tri cta cap trong

dam.

Selection Type: Kiéu lya chon phan tir ddm

]I:'rape (ﬁara]:u:u]icj

Theo cac phan tr dugc chon hodc theo dudng

|
Loads
Tension : lﬂi kM théng xac dinh badi 2 nut.
Di o m
Dim IEIi m
Dj o m
Selection Type
{+ Selection

i Line (by 2 Nodes)

Apply Close

Hinh 0-64: Dv (rng lu'c cho dam

“|Pretension Loads: 7i trong cang trudc
Dinh nghia cac tai trong cing trude trong phan tir dan, cap va phan tir chi chiu kéo hodc nén.
Dir liéu can thiét ¢ day chi l1a luc kéo trong phan tu.

Load Case Mame

TR -] . |

Load Group Mame

|Default j J

Options
f« Add © Replace 1 Delete

Pretension Load

E kN

Apply Close

Hinh 0-65: Tai trong cang trudc
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E“Tendon Prestress Loads: Tdi trong dw irng e ciia cap (két cdu bé téng DUL)

Mo ta cac tai trong gdy ra do tng suét trudc ctia cap. Loai tai trong ndy thuong dugc ap dung
cho cac két cau bé tong du tng luc. Trudce khi khai bao tai trong nay, nguoi dung dinh nghia
cac thudc tinh cta cap du tng luc (tendon property) va hinh dang cép trong cac phan tir (tendon
profile).

Cich nhap tai trong du wng lwe ciia cap trong két ciu bé téng DUL.

Vi¢c khai béo tai trong duy ung luc bao gém:
4+ Khai bao céc thudc tinh cap
4+ Nhap dir licu vé hinh hoc cta cap
4+ Nhaép tai trong DUL cho céc cap

Khai bdo céc thudc tinh ctia cdp DUL (Tendon Property) 7
St dung menu Load > Prestress Loads > Tendon Property dé quan ly cac thude tinh cap DUL.
Chon Add dé thém thudc tinh.

e —— Tendon Name: Tén thudc tinh

Lo i oss o

2, | 0 [ 7| Strand Dismeter : 12.7mm(0.57 ¥ Tendon Type: Kiéu cap DUL:

4 % Modelvie] NumberofStands - =] Céng trudc, cang sau, DUL

i 51 hgoai.

I Ok | Cancel | | M ial: Vat lidu ché .
Tendon Type * aterial: Vat li€u ché tao cap.
Tendon Name | 12113 Total Tendon Area: Dién tich
Tendon Type |Interna||:F‘Dst-Tensi0n) j Cép DUL; nhﬁp theo 10'6.1i du’(‘mg
Material | 3 |3: tendon ﬂ J kinh va 56 tao.

Total Tendon Area 0.00118452 2z .. Duct Diameter: Duong kinh ong
Duct Diameter 0.08 m gen cua Cép.
W Relaxation Coefficient Magura =] a5 =] Relaxation Coefficient: Hé s
Ultimate Strength 18632604006 gz x€t dén chung cot thép.
Yield Strength 1.56906e+006 i fm2 Ultimate Strength: Cuong d6
Curvature Friction Factor 0.15 bén cua C.’:'lp.
Wobble Friction Factor 0,0085 1/m Yield Strength. Cu’(‘mg do chéy
External Cable Moment Magnifier kM fm cua Cép

anchorage Slip(Draw in) Bond Type Cuvature Friction Factor: Hé

Begn : |0.002 m {* Bonded sO ma sat cong.

Ed @ [0.002 m o Wobble Friction Factor: Hé sb

ma sat dai
oK Cancel Appl . n
| __Concel | __sosly | Anchorage Slip: D tut neo
Hinh 0-66: Thudc tinh cap DUL Bond Type: Tinh trang dinh bam

Nhap dix liéu hinh hoc cho céc bo cap va gin cho cac phan tfrv (Tendon Profile)

Str dung menu Load > Prestress Loads > Tendon Profile dé quan 1y cac dir liéu hinh hoc cap
DUL

Can XqéC dh}h trude sb lugng bo cap DUL sé duge sir dung, tao thanh bang toa do cua ting soi
cap dé chuan bi cho cong viéc nhap dir liéu hinh hoc cho cap. Do cap DUL duoc xac dinh theo
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chidu dai, vi tri timg diém trén cap theo toa do Y, Z nén bang toa do cap thuong 1ap theo mau
sau (Mit phang XZ twong tmg voi mit dimg va XY tuong Gng v6i mit nim ngang):

Cable 1 2 3 4
Xim) | Y Z Y Z Y Z Y Z X 4
0
Lcap
Chon Add dé thém cac bé cap DUL.
Add/Modify Tendon Profile Ll Tendon Name: Tén b6 cap
Tendon Mame Bot1-7 Group: |Default = J Group: Nhom cé_p
Tendon Property llﬂﬁ =[] Tendon Property: Thudc tinh cap
Assigned Elements : 321040 . ) N ) i
Input Type Straight Length of Tendon ASSIQned Elem%nts' Phan tur dll'()’C gan
¥y 9 Begin: [0 m Input Type: Kiéu nhap dit liéu 2D, 3D
Curve Type \
@ Spiine (" Round End: |0 m Curve Type: dang duong cong
[~ Typical Tendon =| 4+ Spline: dudong cong bac cao
st ) + Round: cong tron co tiép tuyén la
|Llser defined Length ﬂ Begin : End: |0 m cic duc‘mg Cép théng
Profile . n ..
Refrenes As {* Straight (" Curve ( Element Stl:anhﬂt Length of T‘endoni DO dai
Ve ] phan thang cua cép ¢ 2 dau.
I I A A I Typical Tendon: Cap DUL dién hinh
R Transfer Length: Chiéu dai chuyén doi
2 e ung éuat vung neo.
seseas || | | | T T Profile: Nhap céac toa d§ hodc copy tur
o 5 10 15 20 25 20 3% 0, bél’lg EXCG].

*(m) | y(m) | z(m) ‘ﬂx| Ryldeq] ‘ Rzldeq] | A + Straight, CU.I'.V’C, Elerpent: Lua chon
1| 0.0000| 0.0850 23599 [ 0.00  0.00 truc tham chiéu: Thang, cong, theo
2| 47500 0.0000 27947 [ 000  0.00 phan tir
3| 95000 0.0000 -26643 [ 000 0.0 4+ x, v, 2 toa do cap DUL trong TCS
4142500 0.0000 25600 0.00  0.00 T T T .;
~5/19.0000 00000 25600 [ 000  0.00 + fix: danh dau dé xac dinh tiép
__6/21.0000) 0.0000 -2.5600 000  0.00 tuyén cua doan cong
e omo asonr o wm | Ry nbu " duge dinh d. hip
" |35.2500 0.0000 27947 [ 000 000 v goc cua tiep tuyen VoI tryc X trong

mat phang x-z TCS.
Point of Sym.: { First {* Last Make Symmetric Tendon 4+ Rz z “fix” d danh d': ha
> néu “fix” dugc danh dau, nhap
Profle Insertion Paint : | 130, -2.865, 47 m goc cua tiép tuyén voi truc x, trong
x Axis Direction X Y {7 Vector mat phéng x-y TCS.

» Axis Rot, Angle : ] _IZ:I [deg] M Projection
Grad. Rot. Angle : |'1" j |E| :II [deq]
oK | Cancel | Apply |

Hinh 0-67: Dir liéu hinh hoc cap DUL

Point of Sym: Tam d6i ximg (mé hinh
cac cap doi xung qua mat phang x-z)
Profile Insertion Point: Biém chén cap
x Axis Direction: Phuong truc x TCS

X Axis Rot. Angle: Goc quay truc x.
Projection: Hinh chi€u theo phuong y-
TCS lén mét phang sau khi quay.

Grad. Rot. Angle: Quay quanh truc X
hoac Y cua GCS.
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2.5.1.2.6 Tai trong nhiét dé

ESystem Temperature: Tdi trong nhiét dé toan két cau

Dugc dung dé phan tich anh huong cua sy tdng hay giam nhiét do cta toan két cAu. Nhiét do
ban dau cua két cdu duoc xac dinh trong phan 2.1.1 Xac dinh kiéu két cdu trang 9. O day,
ngudi ding can nhap nhiét do tinh toan cudi ciing cho ting truong hop tai trong.

ENodal Temperatures: Tdi trong do thay déi nhiét dg niit

Dugc dung dé phan tich anh huong cta su tdng hay gidm nhiét d ¢ tirng nat. Nhiét d ban dau
1a nhiét d6 cta toan két cAu. Nhiét d6 cudi cung dugc géan cho ting nut.

& Element Temperatures: Tdi trong do thay déi nhiét dp phan tir

Pugc dung dé phén tich anh hudng cua sy ting hay giam nhiét o & ting phan tir. Cac dit liéu
can thiét cling dugc xac dinh tuong tu trén.

ﬂTemperatu re Gradient: Tdi trong do chénh léch nhiét do

Loai tai trong nay dugc dung dé phén tich anh huéng cta su chénh léch nhiét 6 ¢ timg phia
clia mit cat dam hodc phﬁn to phrfmg. Su chénh léch nhiét d6 co thé duoc xac dinh theo ca hai
phuong ctia mit cit.

28| Beam Section Temperatures: Tdi trong do chénh 1éch nhiét dé trén mdt cdt dam

Bugc su dung dé phan tich anh huong cta sy chénh 1éch nhiét do trén ting phan ctia mat cat
dam.

Load Case Name Khai bdo trong menu Load > Temperature

[ TaiTronghhietDo =L | Loads > Beam Section Temperatures

Load Group Mame ] » . ) .

[Default = - Selection Type: Kiéu dam tong quat hay dam
hop.

Options

i+ { { sy ‘A A A 5 X, &
W Delets Initial: Nhiét do ban dau cua két cau

Section Type
" General v BEE Material: Vat ligu.
T1 + H: Bé day tho trén.
E] == — mt an A
| I I 4 T1: Nhiét do tho trén
4+ T2: Nhi¢t d6 tho duoi
Section Temperatures

Initial : 30 [E] | ---
Material : ™ Element  Input

Elast. : kM, fm 2
Therm. 1f[C]

[ Auto(Use Z1)
H (0.3 m T (35 [C]
T2 (490 [

!ND.|E |H1 |H2 | |

Hinh 0-68: Tai trong do chénh Iéch nhiét do

trén mat cat dam

Lé Pic Hién — B mén Ty dong héa thiét ké ciu duwong



Mo hinh hoa tai trong

2.5.1.2.7 Tai trong dac biét diung cho qua trinh thi cong

% Time Loads for Construction Stage: Tadi trong thoi gian dung trong thi cong

bay 1a mot phuong phap mo hinh hoa anh huong cua thoi gian dén su thay doi tinh nang vat
liéu. Tai trong nay, do do, dugc dinh nghia bang s6 ngay phan anh thoi gian xay dung dé qua
dén mot thoi dieém thi cong nhat dinh.

=l creep Coefficient for Construction Stage: Hé s6 tir bién ding cho cdc giai doan thi cong

bay cling khong phai 1a tai trong hiéu theo nghia thong thuong ma 1a cach gan cac hé sb tir bién
cho mot sb phan tir nhat dinh tai mot giai doan thi cong.

=7 Initial Force for Geometric Stiffness: Luec khéi tao d@é tinh do cung hinh hoc

La luc dung dé tinh do cing hinh hoc cua cac phﬁn ti khi phan tich bai toan bién dang 16n.
Nguoi dung cé thé yéu cau MIDAS/Civil str dung ndi lyc tinh dugc ¢ mét truong hop tinh tai
nao do6 lam luyc khdéi tao nay thong qua sir dung chirc ndng Initial Forces Control Data.

2.5.1.3. Khai bdao tai trong chuyén vi goi

Khi phén tich két cdu cau, cac chuyén vi géi c6 thé can phai dugc xem xét déng thoi dé tim ra
cac két qua ndi luc 16n nhat va nho nhat. Néu ap dung phuong phap chuyen vi cudng birc cua
nut thi viéc tinh todn s& doi hoi rt nhiéu cong sttc. MIDAS/Civil cung cap mdt so cong cu gitp
lam don gian héa cong viéc nay thong qua viéc dinh nghia cac nhom chuyén vi gbi va Truong
hop tai trong do chuyén vi gdi.

Y Settlement Group: Nhoém chuyén vi géi

Puogc dung dé khai bao cac chuyén vi goi riéng 1€ tai cac nut.

Settlement Group Khai bao trong menu Load >
Group Mame : | Nhom1 Settlement Analysis Data > Settlement
Group

Settlement Displacement :

|0.01 m . )
Group Name: Tén nhom
Mode List :
| 1to17 Settlement Displacement: DB¢§ 16n
chuyén vi lun.
Mame | Displ. {m) | Mode List s L L
r———) v Node List: Cac niit chuyén vi.
£ *
Operations
Add Madify | Delete |

Close

Hinh 0-69: Thiét 1ap nhém chuyén vi gdi

] Settlement Load Cases: T rieong hop tdi trong chuyén vi goi

Khai bao cac truong hop tai trong ng voi chuyén vi gbi lan d duoc dinh nghia trong cac
nhom chuyén vi g61 néu trén. Trong cac truong hop tai trong, nguoi dung co thé gan hé sé cho
timg nhom chuyén vi gdi ciing nhu sé luong téi thiéu va t6i da cac nhom duge tinh toan mot
cach ddc lap.
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Setdement Load Case

ioad CaseMame:  [Gotum Khai bado trong menu Load >
Select Settiement Group Settlement Analysis Data > Settlement
Settdement Selected
Srov e Load Cases
Mhom2

| Load Case Name: Tén truong hop tai

- trong

smin: [1 =1 smax: [2 = Select Settlement Group: Chon nhom

Scale Factor : | 1 g61 lan.

Description : . , , ) ..
Smin, Smax: S6 nhém toi thiéu va toi

Load Case Group List da Iun trong truong hop tai trong.

Goilun Mhom 1,Mhom2
Scale Factor: Hé sb ti 18.

. 2 Description: Mo ta.

Operations 2 R . .

add | modfy | pelete | Chon Add dé thém truong hop tai

Close trong. Modify dé chinh sira va Delete

Hinh 0-70: Trudng hgp tai trong chuyén vi goi dé xoa.

2.5.1.4. Khai bao tai trong thuy nhiét

Tai trong thuy nhi¢t 1a mot dang tai trong dac biét xuét hién do sy sinh nhiét cua bé tong trong
qué trinh déng cimg. Phan tich tai trong thily nhiét 14 mot qua trinh phtc tap c6 lién quan dén
lugng nhiét phat sinh trong bé tong, nhiét d6 moi truong bén ngoai, su dan nhiét cua bé tong,
cuong do bé tong,...

Dé khai bio tai trong thiy nhiét, nguoi dung can thyc hién cac dinh nghia va khai bao sau:

Ambient Temperature Functions:1a cdc ham mé ta sy bién thién nhiét d6 ciia méi trudng xung
quanh theo thoi gian.

Convection Coefficient Functions: 1a cidc ham mé ta su bién thién hé sb dbi luu nhiét theo
thoi gian.
Element Convection Boundary: dinh nghia mién bién (bé mit) ciia qué trinh ddi lru nhiét.

Prescribed Temperature: gan nhiét do ¢6 dinh (khéng phu thudc thoi gian) cho mot nhém diéu
kién bién, vi du nhu nhiét d6 cua dat nén.

Heat Source Functions: Khai bao cic ham mé ta ngudn nhiét biéu dién qué trinh sinh nhiét do
thiy hoa bé tong.

Assign Heat Source: gan ngudn nhiét cho mdi phan ti.
Pipe Cooling: khai bao dir liéu cua cac 6ng 1am nguoi.

Define Construction Stage for Hydration: dinh nghia cc giai doan thi cong trong viéc phan
tich thuy nhiét. Theo cac giai doan thi cong, nguoi dung c6 thé gan cdc nhom phan tir, nhém
diéu ki¢n bién...

J
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2.5.2. Tdi trong di dong
Khai bao tai trong di dong trong MIDAS/Civil dwgc thye hién theo cac bwéc sau:

4+ Lua chon tiéu chu§n~sé duogc ap dung cho phan tich tai trong di dong. Cac ti€u chuin
dugg: MIDAS/Civil ho trg hién thoi 1a AASHTO Standard, AASHTO LRDF,... Chon tiéu
chuan tir menu Load > Moving Load Code...

Select Moving Load Code

Moving Load Code :

AASHTO Standard
AASHTO LRFD
PEMMDOT
Canada

BS

Transverse Moving Load

Hinh 0-71: Chon tiéu chuin ky thuat

+ Dinh nghia cac lan xe chay hodc mit xe chay trong mo hinh dé phan anh duong di
chuyén ctia phuong tién, so lan xe va bé rong lan, Céc 1an xe duoc gan cho cic phan tir
dam va mit xe chay duoc gan cho cac phan tir tim. Khai bao 1a xe trong menu Load >
Moving Load Analysis Data > Traffic Line Lanes va Traffic Surface Lanes.

4+ Dinh nghia tai trong xe tadc dung trén cac lan xe hodc cac mait lan xe chay béng cach sur
dung menu Load > Moving Load Analysis Data > Vehicles. Tai trong di dong c6 thé
duoc léy tlr co s& dit liéu cta cac tiéu chudn nhu AASHTO Standard, AASHTO LRDF,,...
Ngoai ra, nguoi dung ciing c6 thé ty dinh nghia cic doan xe cia minh. Theo cach nay,
cac tai trong nhu H10, H13, H30... theo 22TCN79 cling co thé dugc phan tich trong

MIDAS/Civil.
Vehicular Load Properties Vehicular Load Properties
Vehicular Load Name : | HL-93TRK vehicular Load Mame : | HL-23TDM
Vehicular Load Type : HL-93TRE hd Vehicular Load Type : |HL-93TDM j
Dynamic Load Allowance : | 25 % Dynamic Load Allowance : | 24| %
Pz Pz F1 Pa
12 '1' 12
e ————| p——»
v D1 Dz-D3 v ¥ D1 v
| | Y
I 1 I 1
No |  Load(k) | Spacng(m) | w  [2.3401007% Kijm No | Loadg) | Spacng(m) [ w [9.3401007 knjm
1 35,5858 42672 Ps 0 kM 1 111,206 1,2192 Ps o ki
2 142,343 4,2672 2 111,206 end
3 142,343 9,144 Pm |0 kn Pm |0 K
dwi |0 kM fm dwi |0 kdfm
db1 |0 m db1 |0 m
dwz2 |0 kM/m dwz2 |0 kM fm
dpz |0 m doz |0 m

Hinh 0-72: Nhép loai xe tiéu chuan

4 Str dung menu Load > Moving Load Analysis Data > Vehicle Classes d& nhém mét sb tai

trong di dong c6 tac dung dong thoi thanh cac 16p xe.
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Vehicle Class Data 3]
Vehide Class Mame : | HL-93
Vehide Load Selected Load
HL-93TDM
HL-93TRK

ﬂ

Ok | Cancel | Apply

Hinh 0-73: Tao Idp xe

+ Gén cac phan tir dam & gan cac gdi gitra cua cac dam lién tuc dé xac dinh mdé men 4m 16n
nhét cho ching, néu tinh theo AASHTO Standard. Viéc gan nay duoc thuc hién tir menu
Load > Moving Load Analysis Data > Lane Support-Negative Moment at Interior Piers...
Tuong ty, dé xac dinh phan luc gbi 16n nhat cua cac gbi glua theo cac tiéu chuan
AASHTO Standard va AASHTO LRFD, nguoi dung gan cac goi ndy qua menu Load >
Moving Load Analysis Data > Lane Support-Reactions at Interior Piers...

+ Dinh nghia céc truong hop tai trong di dong sau khi da dinh nghia cac lan xe hodc mat xe
chay va céac 16p xe. Mbi truong hop tai trong di dong c6 chira mot hoac mot $6 truong
hop con (sub-load case), & d6, nguoi dung xac dinh 1an xe duogc chét tai voi cac 10p xe da
dugc dinh nghia. Cac truong hop tai trong di dong dugc dinh nghia tir menu Load >
Moving Load Analy5|s Data > Moving Load Cases.

Sub - Load Case

[

Load Case Data
Vehicis Class -
Scale Factor 1

Load Case Mame : | HLS93

Description : |

Multiple Presence Factor

Mum of Loaded Lanes Scale Factor Min. Mumber of Loaded Lanes : Ili
! L2 Max. Mumber of Loaded Lanes 2
2 T
3 ||:|857 Assignment Lanes
=3 0.65 T List of Lanes Selected Lanes
Lan phai
Lan trai

Sub-Load Cases
Loading Effect
I i~ Combined * Independent I

Vehide dass | Scale | Lanel

0K I Cancel

Bage Window
£ ¥
Add Modify |  Delete |
oK | Cancel | Apply | Y Command Messageﬁ Analysis Mes=sage f
Made-1 (110 00 Genonon
0 Hinh 0-74: Khai bao truéng hgp tai trong hoat tai
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Céc tai trong xe tiéu chuan c6 trong c¢é so dir lidu ciia MIDAS/Civil bao gom:

Tiéu chuin Tai trong xe thiét ké tiéu chuan

H15-44, HS15-44, H15-44L, HS15-44L

AASHTO Standard H20-44, HS20-44, H20-44L, HS20-44L,
AML

AASHTO LRFD HL93-TRK, HL93-TDM, HS20-FTG

Caltrans Standard P5, P7, P9, P11, P13

KS Standard Load (Specification | DB-24, DB-18, DB-13.5, DL-24, DL-

for Roadway Bridges) 18, DL-13.5

. L-25, L-22, L-18, L-15,5-25, S-22, S-
KS Standard Train Loads 18 S-15, EL-25, EL-22, EL-18 & HL

2.5.3. Tdi trong dong
Tai trong dong s€ dugc trinh bay trong tap 2: Ky niang nang cao.
2.6. M6 hinh héa qué trinh thi cong

Khi thiét ké cc cau trong giai doan thi cong, vé nguyén tic phai mé hinh hoa nhiéu so d6 hinh
hoc véi cac tai trong va diéu kién bién tong ing. Cong viéc nay lap di lap lai nhiéu lan, rat mat
thoi gian va khong tranh khoi nhiing sai s6t trong qua trinh mo hinh.

MIDAS/Civil cho phép xac dinh cac giai doan thi cong va cac thanh phan nhdm phan anh ding
trinh ty thi cong cong trinh. Qua trinh thi cong mot cong trinh duge chia thianh mot hay nhiéu
giai doan thi cong. Céac giai doan nay co thé giébng hét cac giai doan thi cong thuc té.
MIDAS/Civil dua ra 3 loai giai doan:

+ Base Stage: Giai doan ban dau.

+ Construction Stage: Giai doan thi cong

4+ Post-Construction Stage: Giai doan thi cong sau, cong trinh dugc dua vao sir dung.

Base Stage: la giai doan dung thuc hién cac phan tich chung khi chua dinh nghia cac giai doan
thi cong. Viéc dinh nghia cac giai doan thi cong can dugc thuc hién trong Base Stage.

Construction Stage: 1a giai doan thuc hién phan tich qua trinh thi cong. Cac giai doan thi cong
dugc phan tich dya theo su kich hoat hay bo kich hoat cac nhém tuong ing tirng giai doan.

Post- Construction Stage: 14 giai doan cudi ciing clia qua trinh thi cong. Day 14 giai doan tién
hanh cac phan tich dac biét nhu hoat tai, phd phan ung...

Dudi day 1a trinh ty mo hinh héa qua trinh thi cong trong MIDAS/Civil.
2.6.1. Lam viéc voi nhom (Group)

Khai ni€ém nhom (group) dugc MIDAS/Civil ap dung cho cac by phan két cAu, diéu kién bién,
tai trong va cap du tmg lyc. Nhom chi mang ¥ nghia to chirc ma khong mang ¥ nghia vit Iy.
Nhom dugce su dung rat hiéu qud khi m6 hinh hoéa két cau trong giai doan thi cong, lya chon
cac bo phan ctia mo hinh ciing nhu trinh bay két qua.

+ Nhoém két cdu (Structure Group): Tap hop cac phan tir va nat.

4+ Nhom diéu kién bién (Boundary Group) chtra cac gbi, lién két cling nhu cac giai phong

bac tu do khac.
4+ Nhom tai trong (Load Group): chira céc tai trong.
4+ Nhom cép du tng luc (Tendon Group): chira cap du tng luc.

Mac dinh cac thong ddi tuong dugc khoi tao s€ dugc gan cho mdt nhom nhét dinh (defaut).
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Load Case Mame

IR .|

Load Group Mame

ps14

% Group

= o

Hinh 0-75: Chon nhom cho tai trong

- ﬁ Boundary Group : 4

g Suocot

A Elastic
2 FSM-Le
A FSMR
-} # Load Groug
3 Selfive
3 PS10
3 P51
- PS1-2
3 PS13
+- PS14
- PS15
- PS16

1 Dpoi1w

Assign
Assign Plus
Asgsign Minus

Select
Unselect

Active
Inactive

Display
Undisplay

Delete
Rename

Hinh 0-76: Cac nhom

2.6.2. Chudn bi sé liéu

Céch khai bdo nhom:

Chon menu Model > Group > Define Structure Group
(cac nhom khéc tuong tu).

Nhéap tén nl}()m vao muc Name véi hau t6 di kém va
chon Add @é tao cac nhom. Vi du: SG; 1to10 sé tao 10
nhom cé tén SG1, SG2...SG10.

Define Structure Group £
Mame : |5G
Suffix : | 1to10

(Example 1356 7to 20 by 2)

5G1
5G2
5G3 Modify
5G4

5G5 Delete

5G6

Delete Inv

568
5G9
S5G10 Close

P

Hinh 0-77: Khai bao nhom

Gan hodc boé gan phan tir hodc nat cho nhém. Cac dbi
tuong két cdu co thé duoc gan cho nhém bang cach
kéo tha véi tab Group (gidng gan vat liéu, mit cit)
hoac duogc gan khi nhap cac tai trong do.

+ Phan chia céac giai doan thi cong, t6t nhét 1a theo diing cac budce thi cong thuc té.

4 Chuén bj céc s6 liéu can thiét cho cac giai doan thi cong.

4+ Thoi gian thi cong cua giai doan, cac budc nhd trong giai doan d6 va thoi gian tuong ung.
+ Nhitng nhom két ciu s& duoc thém vao va tudi trong tng cia chung, nhitng nhom duoc

g0 bo.

4 Cac nhom diéu kién bién can duoc kich hoat hodc bo kich hoat.
4+ Cac nhom tai trong s€ duogc kich hoat hay bé kich hoat va thoi diém tuong tng.

2.6.3. Khai bdo cdc giai doan thi cong

MIDAS/Civil ¢6 chirc nang phat sinh nhanh cac giai doan thi hodc truc tiép dinh nghia timg
giai doan. Pé khai bao, goi menu Load > Construction Stage Analysis Data > Define
Construction Stage.
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M®d hinh hoéa qua trinh thi céng

Construction Stage (%)
Name | Duration | Date | step | Result -~ Add
Cs1 12 12 i = r=Ta [
cs2 12 24 1 Stage,. m
€53 12 36 1 Stage,. ——
Cs4 12 43 1 Stage,.
Cs5 12 60 1 Stage,. Generate
C56 12 72 1 Stage,.
Cs57 12 84 1 Stage,. Modify Show
cs8 12 95 1 Stage,.
C59 12 108 1 Stage,. Delete
CS10 12 120 1 Stage,.
Cs11 12 132 1 Stage,. 3
rG17s 17 144 1 Crane
< 5 Close

Hinh 0-78: Quan ly cac giai doan thi cong

Add Thém mot giai doan thi cong vao sau giai doan cudi
cung trong danh sach dang co.

Insert Prev Thém mdt giai doan thi cong vao trudc mot giai doan
dugc chon trong danh sach

Insert Next Thém mot giai doan vao sau mdt giai doan dugc chon.

Generate Tu dong phat sinh cac giai doan thi cong.

Delete Xd6a mdt giai doan dugc chon.

Phat sinh nhanh céc giai doan thi cong: Trong trudng hop qua trinh thi cong trai qua nhiéu giai
doan c6 cau trac tuong ty nhau thi nén st dung tinh ndng phat sinh nhanh. Viéc phat sinh dugc
thuc hién qua hop thoai Define Construction Stage.

Define Construction Stage (38 | Stage: Giai doan thi cong, chtra tén
Stage (Name), hau t6 (Suffix) va thoi gian thi
Name |Cs cong (Duration).

Suffix | 1to13

Duration E = day(s) Additional Steps: Cac budc phu trong

N tung giai doan thi cong. Ciac budc phu
Additional Steps

pay:s | Add | Delete | cling c6 thé duoc khoi tao tu dong bang
( Example: 1,3, 7, 14 ) Modfy | clear | Auto Generation theo sb budc.
step  [Day | ,
Auto Generation 1 2 Save Results: Luu trir két qua phan tich:
2 4
StepNumber :  [2 =] theo tung giai doan thi cong (stage) va
Generale Skeps | theo tung budce phu (Additional Steps).
Save Result
[v Stage

QK | Cancel | Apply |

Hinh 0-79: Tu dong phat sinh cac giai doan
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Nhap dir li€u hodc chinh sta dit liéu cho mdt giai doan thi cong trén giao dién Compose

Construction Stage.

Compose Construction Stage

(%)

Stage Additional Steps
IF="|
Stage : |C55 j;l Day : |I:| Add | Delete |
Mame : |C55 ( Example: 1, 3,7, 14 ) Modify | Clear |
Duration : | 12 j day(s) Step | Day |
Auto Generation 1 7
Save Result
» Step Mumber : i} Eﬁ
[v Stage [v Additional Steps

Current Stage Information. ..

Generate Steps |

Element]Enundary Load l

Group List Activation Deactivation
SelfWeight e
Egi:? Active Day First ¥ |day(s) Inactive Day : First  |day(s)
it
PS1-3 Group List Last Group List
PS1-5 MName - [ Day | MName | Day |
P51-6 : :
PS1-7 FT5 First FT4 First
e WCS 7 wc4 First
P51-9 P51-4 First
PS1-10 P52-4 First
PS1-11
PS1-12
PS2-0
PS2-1
PS2-2
PS2-3
PS2-5 Add Modify | Delete | add | Modify | Delete |
PS2-6 bt
oK | Cancel | Apply |
Hinh 0-80: Nhap dir liéu giai doan thi cong

Stage Giai doan thi cong. Nut Current Stage Information... s€ goi mdt
giao dién cung cap céc thong tin chi tiét cua giai doan hién thoi.

Additional Steps Cac budc phu trong tung giai doan thi cong.

Element Cac nhom két ciu. Cac nhoém tham gia mdi vao mot qua trinh dugc
dua vao phan Activation, cdic nhom khong ti€p tuc tham gia dugc
dua vao phan Deactivation. Khi mgt nhom bi bo kich hoat, ndi lyc
trong ching c6 thé dugc phan bo lai toan b hay mot phan sang cho
cac bd phan dang tham gia vao qua trinh thi cong.

Boundary Céac nhom diéu kién bién. Ciing twong tu trén, cac nhom diéu kién
bién c6 thé duogc kich hoat hay bd kich hoat tai mot giai doan thi
cong. Cac goi c6 thé tham gia vao mo hinh theo so d6 bién dang khi
thi cong (deformed) hay so d6 thiét ké goc (original).

Load Céc nhom tai trong. Cac nhom nay cling dugc kich hoat hay bo kich
hoat tai mot giai doan thi cong. Co6 thé khai bao thém cac budc phu
dé xac dinh ngay ma tai trong dugc kich hoat hay do bd.
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Kiém tra so bd mo hinh két cau

Sau khi khai bao céc giai doan thi cong, dung Tab Stage trén thanh cong cu dé chon va hién thi
cac tinh nang phuc vu qua trinh mo hinh hoa.

Wizard | Mode | Element | Property | BC/Mass Stage | Load | Moving | Settem

| H][c=: i R A
0. fcss BE @ ¢
Hod I — |

Hinh 0-81: Cac chirc nang phuc vu moé hinh héa giai doan thi cong

2.7. Kiém tra so’ bd mé hinh két cau

Sau khi xay dung dugc mé hinh két cAu. Viéc kiém tra so bd két cAu nham danh gia sy dung
dan ciia mo hinh két cdu trong qua trinh khai bao va sira chira nhitng 16i mé hinh héa d6. Su
dung dan vé mo hinh két cau theo nghia phan anh Gng xur thuc té ciia két ciu phu thudce vao kha
ning md hinh vé mit co hoc cta ngudi sir dung, khong dugce xem xét & phan nay.

Mot s6 phuong phéap kiém tra két qua tao mo hinh nhu sau:

2.7.1. Phwong phap quan sdt

Phuong phéap nay cé thé ap dung dé kiém tra hau hét cac sb lidu trong mo hinh v& hinh hoc, mit
cat, vat li€u, lién két, tai trong,...

MIDAS/Civil hd tro cic cong cu quan sat rat hitu hi¢u cho cong tac nay. Cac tinh ning hay
duogc su dung la:

= Nhom céc tinh ndang quan sat hai chiéu va ba chiéu: Viewpoint, Shrink Elements,

Perspective View, Remove Hidden Lines. Nhimg tinh ning nay thuong ap dung dé kiém
tra sy sap xép hinh hoc trong mé hinh.

Nhoém céc tinh ndng quan sat str dung cac biéu tuong két hop hién thi gia tri. Dé hién thi
sO lidu mo hinh, c6 thé chon tinh ning View>Display va bat cac dbi tugng mudn quan
sat va kiém tra. Céac dbi tuong nay la cac thong tin vé cac nit, phﬁn tir, vat liéu, mat cat
lién két, tai trong,.. Ciing c6 thé bat va tit ché d¢ hién thi nay bang cach chon tir phan
Works ctia menu dang cay. Muén kiém tra ddi tuong nao chi viéc dua chudt dén mo ta
dbi tugng d6, kich chudt phai va chon twong tng muc chon tir menu dong Display va
Undisplay.

2.7.2. Phwong phdp sir dung béing sé li¢u

Nguoi dung ¢ thé xem moi thong tin cia cac ddi twong trong md hinh bang cach sir dung cac
bang s6 li¢u. B¢ thuc hién viéc truy van dir li€u, c6 thé theo cdc phuong phap sau:

Tir phan Works ctia menu dang cdy, kich chudt phai vao ddi twong mudn kiém tra va
chon Table. Mot bang cac s6 liéu tuong ing vaéi ddi tuong duogc chon s€ duoc hién thi.
Nguoi dung c6 thé két hop céac tinh ning sip xép, tim kiém cua bang dé kiém tra ciing
nhu stra d6i néu can thiét.

Mot s cac dbi tuong hay duoc quan tim c6 thé duoc truy van bang cach dung céac tinh
ning trong muc Query. Dé str dung, cac ddi tugng cé thé phai dugc chon trudc.

2.7.3. Phuwong phdp kiém tra tw dong
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MIDAS/Civil cung cép mot sb tinh nang tu dong duyét cac ddi tuong va hién thi hodc tu dong
hi¢u chinh theo yéu cau cua ngudi st dung. Nhitng tinh nang dugc bd tri trong muc
Model>Check Structure Data.

Chedk and Remaove Duplicate Elements Fi2
Display Free Edge
Display Free Face

Ched: Element Local Axis

S0y

Hinh 0-82: Cac chirc ning kiém tra

Check & Remove Duplicate Elements: tinh ning nay kiém tra va loai bo cac phan tir
chdng 1én nhau néu c6 nhiéu hon mot phan tir t6n tai & cung vi tri trong qué trinh vao
dir lidu. Cac phﬁn to chéng 1én nhau bi nhan biét va loai bé. Nhiing phén tr mo1 duogc
tao (phﬁn ttr ¢6 6 lidu 16m) s€ bi loai bo dAu tién.

Display Free Edge: tinh ning nay cho phép hién thi cac canh bat thuong vé su lién tuc
clia cac phan tir phang hodc khdi. Sir dung tinh ning nay c6 thé kiém tra cac sai sot
trong mo hinh héa véi cac phén tir phang.

Display Free Face: tinh ning nay cho phép hién thi cac mat bat thuong vé su lién tuc
ctia cac phan tir khdi. Viée st dung tinh ning nay c6 thé kiém tra cac sai sot trong mo
hinh héa cac phan tir khi.

Check Element Local Axis: tinh ning nay cho phép kiém tra truc toa do dia phuwong
clia phan tir. Phy thudc vao hudng quan sat, hai mit vudéng goc voi truc z ciia phan tir
tam duoc hién thi theo hai mau khac nhau. Didu nay cho phép ching ta nhan biét dugc
céc truc toa do dia phuong ctia cac phan tir tim va dam ma khong can kiém tra céc truc
nay mot cach ddc lap.

Trong qué trinh thyc hién phan tich két cau, hai cira s6 thong diép Command Message va
Analysis Message c6 thé giup nguoi st dung biét dugce cac 10i mod hinh hoa dang nay.

2.8. Cac céng cu hoé tro md hinh hoéa trong MIDAS/Civil

2.8.1. Structure wizard

Structure wizard 1a tinh ning tu dong phat sinh dit liéu mé hinh két cau thong qua cac hudng

dan nhap s6 liéu hét sic don gian.

Ngoai viéc hd trg mo hinh cac két ciu tong quat nhu: Dam, Cot, Vom, Khung, Gian, Tam...
MIDAS/Civil con tao san cac biéu mau nhap dir li€u cho ca két cau phuc tap nhu cau dic hang,
cau day vang, cau day vong...

Dé goi cac chirc ning nay, vao menu Model > Structure wizard, chon loai két cAu cdn mé hinh

va nhap dir li¢u.

J
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Hinh 0-83: Cac két ciu tdng quat

Model | Load Analysis Results Design Mode Query Tools Window Help

Structure Type... I zerd | Node | Element Property | BC/Mass  Stage | Load | Moving | Setement
= FoA
| Structure Wizard >| ——| Beam | =t i | -} I’:. | B A b
User Coordinate System k rii L = % 2 @l ‘:f?
Arch...
Grids r =
E Frame... Ctrl+5hift+% [ Két céu tang qua’t »
Nades "1m Truss Ctrl+Shift 4
Elements "B pate.. Cirl+5hift+2
Properties + @ Shell...
Boundaries r
Masses b m Suspension Bridge. .. ; ' Két ciu cau dﬁy I
4\[:\. Cable Stayed Bridge...
E:} Mamed Plane...
= -+ )
"= Toaggle Worktree l"'_' LM Brfdge Model...
Group v | i ILM Bridge Stage... - - —
J oM Eridge. . |__p| Caudam bé tong
Check Structure Data 3 |= mss Bridge... DUL
o PO
|5 FsMmEridge...
PSC Bridge 3
¥ Transverse Analysis Model... - -
Cau dam bé téng
&= RC Slab Bridge... -—__*. cf':-t thép
[Tl RC Frame/Box Culvert...

Hinh 0-84: Cac wizard hd trg mé hinh
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Cable Stayed Bridge Wizard ®
Mode Coordinates & Heights Material Section
T {* Symmetric Bridge Cable | 1 | ﬂ | 1 | j
ype .,
i
Asymmetric Bridge Deck | 2 | j | 2 | j
X(m) Z(m) Tower  [3 ] = [~
A |U | 25 Select Cable Element Type | Truss " Tension Only{Cable)
B | 100 | a0 [~ Distance from Deck to Tower [ Shape of Deck
Dist{m) Dist{m) Left Slope(%s)
£
| | G1 G3 Arc Length(m)
D
| | G2 G4 Right Slope(®%)
H1{m) H2{m) Cable Distances & Heights
Height | a0 | Distance(m) Height{m)
Left |3 8@10, 14 |12, 3215, 3@2, 282.3, 45
I_Depth of Deck (H3) Cente | 14, 9@10, 12, 9@10, 14 |
enter i r r r
H3(m)
Right | |
-
B C
: e—Tower——— | r
T — Cable Cable View option
g {* Bitmap
H1 ™ Drawing
H31 e i = P i e Py e e
A A Gl G2 Deck G3H
12 ) 12 - ) 1.2 - ~
" “Distance " Distance ' 'Distance
’ Left bizrd Center T Right ,
I 1
Close

FCM Bridge Wizard

Hinh 0-85: Wizard ho trg mé hinh cau day ving

||
_ome |
X

Bridge Model Data Type
* Typel ™ Type2
Model lSEch’on ] Tendon ]
P.T.
FSM Ki Zonel B Zone2 K2
|
. [ [ 1 ] I L1 1
=TT NiAt=t—
12 SRR (1| 1ML
c
Material { Girder } | j J Pier Section | 1 | j J
Material { Pier ) | 1 | j J Stage Duration m day(s)
Mumber of Piers 4 =i Method |Cast-in ﬂ
[ Radius : - o o
Pier Table Key Segment Pier F5M
PT. |10.0%8 K1 |2133% Ho |80 FsM{) |0.97535, 3.9
B 7924 Kz 2133 c |e0% FsM(r) |0.27538, 3.9
- | B | Zonel 2.01168, 3.048,
Pier Table Pladng... | Member Age... | Zone2 2.01168, 3.048, © [
Open... | Save As... | 0K | Cancel |

Hinh 0-86: Wizard ho trg mé hinh cau dic hang
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Céac cong cu hod tro mo hinh héa trong MIDAS/Civil

2.8.2. MCT Command Shell

Chtrc ning nay cho phép thuc thi dinh dang MCT (Midas Civil Text) cia MIDAS dé mé hinh
hoa.

Nguoi ding c6 thé nhap tryc tiép di liéu c6 dinh dang roi thyc thi hodc nhap dir liéu tir cac file
MCT. Vi duy, ¢6 thé mo hinh hoa vat li€u, mat cat, h¢ toa do nut,... qua MCT Command Shell.

B MCT Command Shell ~IE)E

= n Command or Data : |’“NODE j Insert Command | Insert Data | Delete Data |

*VERSICH A

5.3.0

*UHNIT

; FORCE, LENGTH|

BN, MM

*SECTICH ; Section

: iSEC, TYPE, SHAME, SHLPE, OFFSET, BLT, D1, D2, D3, D4, D5, D& ; 1lst line -
ARER, R3vy, AR5z, Ixx, Ivyvy, Iz= ; 2nd line
CyP, CyM, CzP, CzM, QvB, QzB, PERI OUT, PERI IN, Cy, Cz ; 3rd line

a9 »

Run | Clear | Goto Line : Close

Hinh 0-87: Nhap dir liéu qua giao dién van ban

2.8.3. Bill of material

Téng hop va dua ra thong ké cta cac vat liéu dung trong mé hinh phén tich két ciu, dugce phan
chia theo ki€u phan tir, kiéu vat li¢u va hinh dang mat cat cia tat ca cac phan tur (duong, mat va
khoi)

Céc chirc nang chi yéu

- Pua ra trong lugng cua vat liéu theo tén, s6 hiéu mat cét.

- Ty dong tinh chiéu dai phén tu, dién tich, trong lugng va thé tich cua cac thanh phén vat liéu.

- Pua ra bang tong hop trong luong cho toan bd mé hinh theo timg hinh dang phan tir ciia ting
loai vat liéu.

Pinh dang dir liéu ra cua B.O.M

Beam - Truss Element BOM typel: Sép xép theo s6 hiéu mit cit, tén mit cit, tén vat liéu.
Beam - Truss Element BOM type2: Sip xép theo tén mit ciit va tén vt liéu

Beam - Truss Element BOM type3: Sip xép theo tén mit cit.

BOM by Material: Tong két két qua tinh toan cho ting tén vt liéu.

2.8.4. Sectional Property Calculator

Sectional Property Calculator 13 chirc niang dé tinh toan dic trung hinh hoc cta cac mit cit hinh
dang phirc tap mot cach nhanh chong va hiéu qua. Két qua tinh toan ¢ thé dugc nhap tryc tiép
vao mé hinh két cdu béi chirc ning Section Import. Theo d6, SPC xuit mit cit thanh file c6
dinh dang SPC va MIDAS/Civil c6 thé doc duoc dinh dang nay.

Churc nang nhap dit liéu cia SPC cho phép doc dir liéu tir file DXF cua AutoCAD dé md hinh
cac mat cat.
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Hinh 0-88: Nhap cac mét cat phirc tap tir DXF ciia AutoCAD

Céc budc mo hinh hoa mat cit sir dung SPC.
1. Chon don vi, céc thiét lap cho mat cit moi.

2. V€ so hoa hinh dang mat cat. S dung céc cong cu vé cua SPC hoac nhap tur DXF cua
AutoCAD, thong thuong sur dung cach thir 2: File > Import > AutoCAD DXF.
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Céc cong cu hd trg mo hinh héa trong MIDAS/Civil

DXF File Name DXEF File Name: Dudng dan file DXF chua

| D:\Documents!BoMon'BaiG J ban vé mat cat.

Transktion Tlrlanslation:‘ Xéc 1ap dich chuyén mat cat theo
uon :

T | 0 Phtong x va'y ,

Ty | 0 Rotation: Xéc dinh goc quay cua mét cat

quanh tryc z.
Rotation Activate the imported only: Chi kich hoat
Rz | phan mat cat dugc nhap.

[ Activate the imported only

oK Cancel |
Hinh 0-89: HOp thoai nhap file DXF

3. Phat sinh mit cit: Model > Section > Generate Section.

Chon mat cat, nhap cc thong sd va tién hanh phat sinh tirng mat cit.

T File Edit Model Propertty “iew Tools Help *
LbeEd 2 o (e eS| TEE |[CRHRS pel

|Generate Section | ’

U | Lo gNISER

Type
+ Plane " Line

2
L
=
t

[+ Merge Straight Lines ¥ o @ c
|\_:*\.+
4%..

Angle 2 [Deg]

[ Location o l::! l::l :::'
[~ Group 2

Section Color _ P x

[ Calculate Properties Mow

:
*
.
g

Hew plane section [Section-P1] is generated.
Undo: Generate new plane section [Section-P1]
Hew plane section [Section-P¥] is generated.

Maw plandh™ectiongl “9M-igroanerated,

Hinh 0-90: Phat sinh cac mat cat

4. Tinh toan cac dic trung hinh hoc ciia mit cit: Property > Calculate Property.

Chon mit cit, thong s6 tinh toan.
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Mesh Density: Mat do chia ludi phﬁn tr hitu han.

Plane Section
& Mesh Density Mesh Size: Kich thudc luéi
Coarse Fine Pause af‘ger Each~quc.: Tam dimg dé xem hinh
R dang ludi sau moi lan tinh toan.
o

Re-calculate: Tinh lai.
" Mesh Size

[ Pause after Each Calc.

[ Re-calculate

Hinh 0-91: Tinh dac trung hinh hoc

5. Luu theo dinh dang MIDAS Section File (*.sec): Model > Section > Export.
Xac lap dudng dan va kiéu file 1a MIDAS Section File.
6. Nhap mit cit vao du an trong MIDAS.

Tao mat cét dang Value, chon kiéu General Section va nhép file *.sec vao. Luu y, mot file *.sec
¢6 thé luu nhi€u mat cat.

2.8.5. Text Editor

MIDAS Text Editor 1a chuong trinh soan thao vin ban tong quat, hd trg viéc soan thao va in 4n
cac file dir liéu theo dinh dang MCT hoac céc file Text thong thuong.

g MIDAS/ Text Editor - [Untitled.mct]

File Edit Wiew Window Help - a8 x
NSHERE BB 2 A4 4 A - B

00004 —_

Oo00s *#*YERSICH il

00008 7 0.1

Qo007 J

0000e *[THIT ; Unit Sy=sten

nooos ;o FORCE, LENGTH., HEAT. TEMFPER

0010 EN . MM, KT, C

o011

00012 *PROJINED ; Project Information

00013 USER=Le Dac Hien

0014 ADDRESS=ICE-UCT

00015

00018 *EEBAR-MATL-CODE : Rebar Material Code

ooy ; CONC_CODE, CoMC MDE, SRC_CODE, SEC_MDE

00018 ASTHI{RCY, Grade 60, ASTH(RC), Grade &0

oo01s

0020 *HNODE ; Hodes

oo JiNo, K. ¥, Z

0022 1. 0, 0, 0

00023 x
4 »

Ready Ln0 /281, Col 1 SCRL

Hinh 0-92: MIDAS Text Editor

2.8.6. Convert Meta Files to DXF Files
Chuyén d6i dinh dang Windows Meta File (EMF) thanh dang file DXF ctia AutoCAD.

J
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Céac cong cu hod tro mo hinh héa trong MIDAS/Civil

Convert Meta Files to DXF Files... |

Filename | Path

1] | 2
anvert| Close I ﬁl:h:l| Uiew| Qeletel Qlear|

Hinh 0-93: Chuyén EMF => DXF

Add: Thém file EMF vao danh sach chuyén doi.
View: Xem thur

Convert: Chuyén doi.
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CHUONG 3: PHAN TICH KET CAU

3.1. Phén tich
3.1.1.1. Lwa chon phuwong phap phan tich

MIDAS/Civil cung cip hai phuong phap phan tich két cdu: Phuong phap Skyline va phuong
phap da mat tran. Cac phuong phap nay dugc lua chon trong menu Analysis > Analysis
Options. Mac dinh la phuong phap giai da mat tran.

Analysis Options (%)

Analysis Method
" Skyline {* Multi Frontal Sparse Gaussian

[ Multi Processor
|

Memory for Analysis

{* Auto " User: _|:| MByte
0K | Cancel

Hinh 0-1: Tuy chon phan tich

MIDAS/Civil hd trg may tinh da vi xtr ly, duoc diéu chinh trong phﬁn Multi Processor.

3.1.1.2. Cac kha nang phan tich chinh caia MIDAS/Civil
+ Phan tich tinh

4+ Phéan tich dong

+ Phan tich dong diéu kién bién phi tuyén

+ Phan tich tai trong di dong

4 Phan tich truyén nhiét (dan nhiét, ddi luu, bic xa)
4+ Phan tich thuy nhiét

4+ Phan tich giai doan thi cong

4 Phan tich déo

4 Cac tinh nang phan tich khac

3.1.1.3. Céc cai dit thong s6 phan tich chung

Céc thong sb phan tich chung duogc cai dit trong menu Analysis > Main Control Data...
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Phan tich

Main Control Data ]

[v Auto Rotational DOF Constraint for Truss/Plane Stress/Solid Elements
[w Auto Mormal Rotation Constraint for Plate Elements

Tension f Compression Truss Element {(Elastic Link)

-
li

(" Indude Inactive Elements

{* Exdude Inactive Elements

Mumber of Iterations/Load Case 20 _|::I
Convergence Tolerance 0,001

[v Consider Section Stiffness Scale Factor for Stress Calculation
[v Consider Reinforcement for Section Stiffness Calculation(PSC Section Only)

K | Cancel |

Hinh 0-2: Cai dat cac thong so chinh

Auto Rotational DOF Constraint for Truss/Plane Stress/Solid Elements: Néu lya chon,
chuong trinh s€ tw dong bd sung cac han ché bac tu do quay cho cac phan tir dan, phan tir ing
suat phang va phan tir khoi.

Auto Normal Rotation Constraint for Plate Elements: néu dugc Iya chon, chuong trinh s& tu
dong bo sung cac han ché quay trong vudng goc vdi cac phan tir tam.

Include/Exclude Inactive Elements: tinh ning xem Xét hay bo qua do cting cta cac phan tir
khong dugc kich hoat trong qua trinh lap.

Consider Section Stiffness Scale Factor for Stress Calculation: Xem xét dén hé sé d6 cing
ctia mat cat khi tinh todn ing suat.

Consider Reinforcement for Section Stiffness Calculation (PSC Section Only): Xem xét
anh hudng cua cot thép thuong dén do cung ciia mat cat.

3.1.1.4. Phén tich tinh tuyén tinh

Néu khong c6 cac yéu cau khac, viéc phan tich két cdu mic dinh cia MIDAS/Civil 1a phan tich
tinh tuyén tinh. Thyc hién phén tich thong qua viéc goi menu Analysis > Perform Analysis
hoac nhan F5.

3.1.1.5. Phan tich 6n dinh két cau

Phén tich 6n dinh két ciu (buckling analysis) ciing thugc dang phan tich tinh. Myc tiéu cua
phan tich nay la tim lyc t6i han va cic dang mét 6n dinh twong tng cua két cdu. Do viéc phan
tich dya trén ma tran do ctng hinh hoc ban dau, nén nguoi ding can dinh nghia trude céc
truong hop tai trong 1am co s& cho viéc phén tich nay. Qua trinh phan tich 6n dinh két cau trén
MIDAS/Civil dugc thuc hién nhu sau:

4 Khai béo tai trong nhu trong truong hop phan tich tinh tuyén tinh.

4 Chi dinh cac tham s phan tich trong menu Analysis > Buckling Analysis Control.
4 Tién hanh phan tich va danh gia két qua nhu trong truong hop phan tich tinh tuyén tinh.
Pé thé hién cac dang mét On dinh cua két ciu cung h¢ sb luc t&i han tuong tng, nguoi

dung goi Menu Result > Buckling Mode Shapes.
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3.1.1.6. Phan tich thuy nhiét

Phan tich thuye nhiét thuong dugc gin lién v6i cac qué trinh thi cong bé tong. Qua trinh phan
tich thuy nhi¢t vo1 MIDAS/Civil dugc thuc hi¢n theo cég: budc sau:
4 Nhap cac dac tinh vat liéu phu thudc thoi gian (Phan 2.2.4 trang 25)

4 Nhap dit liéu can thiét cho phan tich thily nhiét (Phan 2.5.1.4 trang 62)

4 Nhap cac hé s tich phan (intergration factor), nhiét d6 ban dau (inital temperature), cac
vi tri can xuat két qua Gmg sudt va yéu cau xem xét tir bién va co ngot trong diéu khién
Hydration Heat Analysis Control

4+ Thuc hién phan tich nhu cac phan tich thong thuong khac.

4 Phan tich va danh gia két qua.

3.1.1.7. Phan tich giai doan thi cong

Viéc phan tich két cAu trong giai doan thi cong doi hoi phai tinh dén sy thay ddi so do két cau,
tinh nang vat li€u theo tirng budc thi cong. Viéc mo hinh hoa qué trinh thi cong da dugc trinh
bay trong phan 2.6 trang 65. Pé tién hanh phan tich két cau trong giai doan thi cong nguoi dung
thuc hién cac budce sau:

Gan cac tham s diéu khién khi phan tich két cau trong giai doan thi cong trong menu Analysis
> Construction Stage Analysis Control.

Construction Stage Analysis Control Data ®
Final Stage Monlinear Analysis
(v LastStage (" Other Stage | =l Number of Load Steps :
) ) Maximum Number of Iterations Load Step : |
Analysis Option — - li
[~ Indude Monlinear Analysis SRR CTEE
& S I
r ™
r Cable-Pretension Force Contral
¥ Include Time Dependent Effect {* Internal Force " External Force o) '3
Time Dependent Effect Frame Output
[ Creep & Shrinkage [~ Calculate Concurrent Forces of Frame
Type |¥ Calculate Output of Each Part of Composite Section
™ Creep i~ shrinkage * Creep & Shrinkage

Load Cazes to be Distinguished from Dead Load for C.5. Output

Creep Load Case : Self ﬂ Load Case Add

Convergence for Creep Iteration

Mumber of Iterations: 5 4: Tolerance : 0.01 %

[~ Only User's Creep Coeffident

[ Internal Time Step for Creep : l—_|_| Load Type for C.S. (Erection Load) : Dead Load of Wearing Surfaces antj
[v Auto Time Step Generation for Large Time Gap [~ Convert Final Stage Member Forces to Initial Forces for Post C.5.
T : Time Gap T> 10 2 4::| T =100 5 JZ:I I v
7 == 0 =
T =] T EE =l [~ Initial Tangent Displacement for Erected Structures
T> 10000 |20 - = - | |
[ Tendon Tension Loss Effect { Creep & Shrinkage ) ™ | J

I a ———— [ Consider Stress Decrease at Lead Length Zone by Post-tension

Iv Variation of Comp. Strength o r
[v Tendon Tension Loss Effect ( Elastic Shortening ) Beam Section Property Changes

" Constant * Change with Tendon

[~ Save Output of Current Stage (BeamTruss)

Remove Construction Stage Analysis Control Data | [a]4 | Cancel

Hinh 0-3: Thiét Iap cac thong so phan tich giai doan thi cong

Final Stage: Dit giai doan cudi cing cta qua trinh phan tich.
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Xir Iy két qua phén tich

Analysis Option: Thong s6 phan tich c6 xem xét dén tinh phi tuyén va sy thay doi tinh ning
vat liéu theo thoi gian hay khong?

Creep & Shrinkage: Xem xét dén cac yéu td co ng6t va tir bién riéng r& hay dong thoi.
Tendon Tension Loss Effect: Xét ¢én sy mat mat dy timg luc do co ngdt tir bién.

Consider Rebar Confinement Effect: Xem xét dén hiéu tmg ctia cdt thép thudng.

Variation of Comp. Strength: Xét dén sy thay doi cuong do bé tong theo thoi gian.

Tendon Tension Loss Effect: Xem xét sy mat mat du tmg luc do co ngin dan hoi.

Load Cases to be Distinguished from Dead Load for C.S Output: Céc truong hop tai ma két
qua tinh todn cua chung s€ dugc tach khdi tinh tai trong phan tich. Hién thoi, MIDAS/Civil
phén biét 2 loai tai trong khi thi cong: Tinh tai va tai trong thi cong. Cac truong hop tai duge
phén bi¢t ¢ day s€ co két qua gdp chung vao két qua cua tai trong thi cong.

Chon menu Analysis > Perform Analysis dé thuc hién phan tich.
3.2. Xtr ly két qua phan tich
3.2.1. Chuyén déi giai doan phan tich

MIDAS/Civil t6 chirc méi truong xir 1y ctia chuong trinh thanh giai doan tién xir 1y va giai
doan hau xur Iy dé nguoi dung khai thac tién loi va hiéu qua.

Néu qua trinhvphén tich dugc thuc hién thanh cong va khong phat sinh 16i, giai doan tién xu ;y
s€ dugc chuyén doi mét cach ty dong sang giai doan hdu xu ly. Nguoi dung co thé ty chuyén
doi trang thai nhd menu Mode hodc thanh cong cu.

3.2.2. T6 hop két qud va ldy cdc gid tri I6n nhét hodic nhé nhit

MIDAS/Civil ¢6 thé to hop tat ca cac két qua thu dugc tir cac phan tich tinh, tai trong di dong,
phd phan ung, lich st thoi gian, thuy nhiét, phi tuyén va giai doan thi cong bang chiic nidng
Results > Combinations.

Load Combinations

General ]Steel Design ] Concrete Design ] SR.C Design ]
Load Combination List Load Cases and Factors
No Name | Active | Type | Description - LoadCase | Factor =
» 1]Dead Active  Add » |Dead Load( 1.3000
* Erection Lo 1.3000
Tendaon Se 1.0000
Creep Seco 1.3000
*
-
£ > w
Copy | Impart... Auto Generation... Spread Sheet Form Copy into | Steel Design -
File Mame: | C:\Program Files\MIDAS\MIDAS Civil 7{Tutorial\11 FCh Browse | Make Load Combination Sheet | Close |

Hinh 0-4: Khai bao td hgp tai trong

Céc tai trong c6 thé duogc to hop theo cac phuong phap sau:
Add: t6 hop tuyén tinh (cong) cac két qua phan tich.
Envelope (gia trj bao): cac gia tri 16n nhat, nho nhat va 16n nhat tuyét ddi tir cac két qua cua
mdi phan tich.
ABS: t6 hop tuyén tinh cua tong cac gid tri tuyét ddi ctia phan tich phd phan Gmg va cac két qua
phén tich khac.

Rmax=|R1[+|Ra|+...+|Rn
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SRSS: t6 hop tuyén tinh cua to hop SRSS (Square Root of the Sum of the Squares) vé két qua
phan tich phd phan tmg va cac két qua phan tich khéc.

Ry =|R2+R2+..+R2["
3.2.3. C4c loai két qud phan tich
3.3. Cac kiéu biéu dién két qua

Khi xem két qua, MIDAS/Civil cung cap nhiéu cach thé hién két qua cho nguoi dung lua chon.

Type of Display

[v Contour El [ Deform J
[ values J [~ Legend J
[ Animate J [~ Undeformed

[~ Mirrored ...| QuickvView .|
-

Hinh 0-5: Lua chon cac kiéu biéu dién két qua

3.3.1. Contour

La cach biéu dién cac két qua phan tich va thiét ké theo dang biéu d6 dong muc.

Contour Details 3]
Ranges Contour Options
Customize Range... | f Contour Fil
[ Gradient Fill
Murnber of Colors : 12 - [~ Draw Contour Lines
Colors " Draw Contour Line Only
Color Table : [~ Mono Line

IR->G->B |

| [ Contour Annotation
Spacing: a— Ji

[ Reverse Contour [ Coarse Contour (faster)
ConbrLine - - e (for large plate or solid model)
Element Edge : - = r

[v Apply upon OK Ok | Cancel | Apply |

Customize Color Table...

Hinh 0-6: Cac thdng sé hién thi Contour

3.3.2. Deform

La cach hién thi biéu do6 chuyén vi cua cac bo phan két cau.

Deformation Details

Deformation Scale Factor: 1.000000

Deformation Type
{* Modal Deform -

[~ Real Displacement (Auto-Scale Off)
[~ Relative Displacement

[v Apply upon OK

Ok | Cancel |
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Céc kiéu biéu dién két qua
Hinh 0-7: Thiét 1ap hién thi chuyén vi

3.3.3. Values

Cho phép hién thj céc gia tri cua chuyén vi, cac lyc va ung suét thanh phﬁn tai vi tri cho trudec.

Value Output Details

Number Options

Decimal Points:

[v MinMax Only
" Min & Max
™ Max

Limit Scale(%t) :

1] v Exp.

o Abs Max
i Min

—

3]

v Set Orientation a0 -

W apply upon OK

o]

Hinh 0-8: Thiét 1ap hién thi gia tri

Cancel |

3.3.4. Legend

La cach thé hién két qua trén biéu do dudi dang ghi chi. Ngudi ding co thé tiy bién vi tri va
mau sac cho phan ghi chu cho cac doi tugng dugc xem xét.

Legend Details =
Legend Paosition

i Left f* Right

Rank Value Type
" Fixed

—

f* Exponential

Decimal Point

v Apply upon OK

o]

Hinh 0-9: Thiét 1ap hién thi ghi chd

Cancel |

3.3.5. Animate
L& cach mé phong qua trinh bién dang ctia mé hinh theo kiéu hoat hinh.
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Animation Details =)

Animation Made
v Animate Contour

f* Repeat Half Cyde i Repeat Full Cyde

ANI Opbons
Bits per Pixel : High Color {16 bits) -

ra Compressar... |

Frames per Half Cyde (3~300) : 8
Frames per Second (5~&0) : 8

Construction Stage Option

" Stage Animation % Current Stage-Step

Fram: | J Ta: | J

-

QK I Cancel |
Hinh 0-10: Thiét 1ap cho viéc tao hoat hinh

3.4. Xuat két qua dau ra
3.4.1. Két qud dang file vin bén

Chtrc nang Results > Text Output cung cap cac két qua phan tich va thiét ké két cau theo dang
file van ban. Céc tinh nang chinh lién quan dén két qua dang van ban trong MIDAS/Civil la:
+ Tao két qua dudi dang Load Sets cho timg nhém t6 hop tai trong.

+ Tao két qua vé luc va Gmg suét cho cac phan tir c6 thudc tinh vat liéu, thudc tinh mat cat,
s6 hiéu phan ti... dugc chi dinh.

4 Tao két quad vdi céc gia tri 1on nhét va nho nhit cho mdi thudc tinh mat cit

4 Tao cac chuyén vi nut va phan lyc

+ Tao két qua dang dudng bao hoic tong hop cho mbi kiéu phan tir

4+ Tao két qua trong h¢ toa do phﬁn tir va hé toa do téng quat.

3.4.2. Két qud dang bing

MIDAS/Civil cung cép rat nhiéu loai bang két qua, trong menu Results > Result Tables. Cac
bang nay cho phép ngudi dung thao tac copy sang bang tinh Excel hét sttc don gian.

3.4.3. Dang file do hoa

MIDAS/Civil cho phép Iuu cac dbi twong trong khong gian mé hinh thanh cac file d6 hoa bang
viéc st dung chirc nang File > Graphic Files

3.4.4. Két qud dang bén in

MIDAS/’CiVil cung cép mot tap hop céc lya chon dinh dang vé két qua in 4n tién l(_)ri’ cho r}gu(‘)i
dung. Két qua duogc in theo diph dang vector hodc anh. Khi ctra s6 mo hinhr trong ché do t@én XU
1y hoac hau xir ly duoc in, két qua dugc tao ra theo dinh dang vector. Néu man hinh gom cé

mot hinh anh 3 chiéu, két qua duoc in theo dang anh. Do cac ddc tinh cua két qua anh, chat
lwong két qua in duoc xac dinh bang d6 phan giai va sé lugng mau duge st dung trong cira sd.

J
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