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6.7.6. Két qua phan luc

Hién thi két qua phan luc cta tit ca cac gbi trong két cu bang cach chon menu Results =
Reactions = Reaction Forces/Moments... hoac chon menu Results = Reactions =
SearchReaction Forces/Moments... dé hién thi phan luc tai mot goi bat ky.
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Hinh III-176: Hién thi phan luc cia tat ca cac goi trong két cau
Gia tri phan luc muén biéu dién dugc lva chon trong phﬁn Components vo1 FX, FY, FZ 1a cac
thanh phan phan lyc tap trung va MX, MY, MZ 1a cac mo-men theo cac phuong cua hé toa do
tong. Bé thé hién gia tri, nguoi dung chon Values va dé thé hién ghi chu, chon Legend trong
phan Type of Display (Hinh I11-176).
6.7.7. Két qua chuyén vi
6.7.7.1. Dang biéu dé

Hién thi két qua chuyén vi dang biéu dd cua két ﬂcéu bang cach chon menu Results =
Deformations = Deformed Shape... dugc két qua biéu dién nhu hinh dudi.

Hinh III-177: Hién thi sc d6 chuyén vi
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Bjéu dd chuyéq vi ¢o thé dugc thé hién dudi dang dudng déng mic c6 mau (Contour) cing so
do khong chuyén vi ban dau (Undeformed) cung ghi chu (Legend) nhu trén Error! Reference
source not found..

6.7.7.2. Dang bang

Hién thi két qua ndi luc dang bang cua ké} ciu bang cach chon menu Results = Result Tables
= Displacements... dugc két qua biéu dién nhu hinh dudi.
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Hinh III-178: Hién thi két qua chuyén vi dang bang
6.7.8. File text lwu trit két qua phan tich
6.7.8.1. Tong quan

Chtic ning Results & Text Output cung cap cac két’ qua phan tich va thiét ké két ciu theo
dang file van ban. Cac tinh ndng chinh lién quan dén két qua dang van ban trong MIDAS/Civil
la:
+ Tao két qua duéi dang Load Sets cho timg nhoém t6 hop tai trong (c6 thé gan cac t6 hop
tai trong khac nhau cho cac két qua khac nhau).

4 Tao két qua vé luc va ung suét cho cac phén ttr ¢6 thude tinh vat liéu, thudc tinh mat cét,
s0 hiéu phan tir, v.v. dugc chi dinh.

4 Tao két qua voi cac gia tri 16n nhét va nho nhit cho mdi thudc tinh mit cit.
4 Tao cac chuyén vi nat va phan lyc.
4 Tao két qua dang dudng bao hodc tong hop cho mdi kiéu phan tir.
4 Tao két qua trong hé toa do phan tir va hé toa do tong quat.
6.7.8.2. Trinh tw thuc hién

Tinh ning Text Output thuc hién viéc 14y cac thong tin mong mudn theo ting budc dé tao két
qué cuoi cung. Trinh tu st dung tinh nang nay nhu sau:
4 Gan Load Set: Chon menu Results = Text Output dé hién thi giao dién chon t6 hop tai

trong cho dau ra. Mot Load Set 1a mot tap hop cac truong hop tai trong hodc t6 hop cua
chung ung véi cac dau ra mong muodn cho cac két qua khac nhau nhu thanh phan lyc,
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chuyép Vi nat, phan luc, v.v. Bé dinh nghia mot Load Set m('ri,a chon nut Add New Load
Set, d¢ thay doi mot Load Set, chon nit Modify Load Set va dé x6a mot Load Set, chon
nut Delete Load Set. (Error! Reference source not found.).

Registered Output Load Sets

Load Set 1 Step Option
(® All Steps
(" Last Step

Add Mew Load Set Modify Load Set Delete Load Set |

'Load CasefComb Selection

Output Load Set Name | Load Set 2
Select Mode
" Construction Stage Results (® Final Stage Results

| csic Type Load Name -
1  |Comb Gen.Comb CB1 TH1
2 W [Comb Gen.Comb cB2 TH2 0
3 W [Comb Gen.Comb CB3 TH3
4 I~ |Comb Gen.Comb LCB4 TH4
[ I~ |Comb Gen Comb LCBA THA
6 I~ |Comb Gen.Comb LCBG& THE
7 I~ |Comb Gen.Comb LCBT THT
i} - |Comb Gen.Comb LCBS THE he

Selact Al Unselect A!I Load Select All Load Cancel oK
Comb's Cases

Hinh III-179: Pinh nghia Load Set

+ Chon két qua can xudt cho phan tir: Budc tiép theo 1a chon loai phan tir mudn xuit két
qua, loai két qua va dinh dang cua chung. Trong muc Output Load Set for Element
Output, chon Load Set mong mudn. Chon céc kiéu phan tir s& 1y két qua bang cach tich
vao muc chon thich hop. Chi ¢6 cac phan tir ma két qua c6 thé dugc tao ra duogc kich hoat
trong giao dién.

Element Selection Detail

Element Qutput Beam ‘
Output Load Set for Element Output
P P ‘L”ad Set1 ﬂ D 1 Sactian} Material I Named Flane I Group I Select Output
r = Unselected Selected | Type | Description .
 Frc Default E
| ¥ Beam | J = 1101 ~ ~ Frc Min/Max by Property
T I~ [=]] o 1102 = | [ [str Default
r ﬂgi F S Min/Mas by Property
1105
Selected Qutput - 1108
elected Outpu << 1107
Element ‘ Type ‘ Description ~ 1108 ~
Seam fre Default I ‘ 1101to1115 1201t01213 1301t01313 1401t e
il B Filter:
Beam Fre Min/Max by Property Output Detail @ 2pt (* 3pt (" 5pt
Beam Str Default PreSel: ‘
Beam Str Min/Max by Property : [ with dimensional properties
v
o oK Cancel Help
<Back ‘ Next » | Cancel |

Hinh III-180: Chon két qua can xuat cho phan tur

Khi bAm vao nut | bén phai cua kiéu phin tu, giao dién didu khién lya chon (Element
Selection Detail) cac thong s6 chi tiét lién quan dén két qua phan tir s& xuat hién. O day,
nguoi dung co thé chon timg phan tor mong mudn qua md (ID) vat ligu (material), mat
cat (section), v.v. Loai két qud can xudt nhu néi lec (Fre) va img sudt (Str) ciing co6 thé
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duoc lya chon qua phﬁn Select Output. Pinh dang cia két qua (s6 chit sb sau dau phay)
duogc lya chon & phan Output Detail (Hinh I11-180).

4 Chon két qua chuyén vi va phdn liee can xudt: Pay thuc chat 1 phan xuat két qua cho nit.
Qua trinh nay cling dugc thuc hién tuong tu nhu phan xuat két qua cho phan tu.

+ Chon tén file va dinh dang file: Bugc cudi cung 1a gan tén file va dinh dang file ciing nhu
mot sO hinh thirc xuat két qua.

7. Mot s6 vi du minh hoa
7.1. Bai toan dam véi tai trong tinh
7.1.1. S6 liéu

+ So d0 két ciu
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Hinh III-181: Vi du mo hinh két cau bai toan dam v@i tai trong tinh
+ Vit liéu:
® VL1 (4p dung cho cac thanh AB, CD, DE, FQG) v6i cac thong s6 sau:
E=2,51.10" (KN/m?); p=0,2; a =9.10° (1/°C); y = 23,56 (KN/m”).
= VL2 (ap dung cho céac thanh BC va EG) véi cac thong s sau:
E =1,99.10% (KN/m?); p=0,3; a = 1,17.107 (1/°C); y = 77,09 (KN/m°).
+ Mat cit:

= MCI1 (4p dung ap dung cho cac thanh AB, CD, DE, FG): mat ct dang chir nhat V('y'é 3
kich thuée B x H = 60 cm x 30 cm. X om

, 150 KN
= MC2 (4p dun'kzsllswmhanh BC va @ N, cat dang hop rong chir nhat voi kich
thudc Bx Hxd =10 cm x 20 cm x 2 cm. 8 KN/m

+ Tai trong:
® Tai trong ban than (TH1).
= (Cac tai tr(_)ng%hén bb (TH2). B C
® (Ca4c tai trong tap trung (TH3).
= T6 ‘h(_yp tai trong (CB): CB :151#1 x1.1+TH2x 1.4+ TH31<éi%5 om
4+ Yéu cau thuc hién:
* Xay dyng mé hinh theo so d6 tinh trén.

» Xuit cac két qua: phan luc, biéu dd mémen, luc cit va chuyén vi ing v6i timg truong
hop tai va to hop tai trong da cho.

o
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Bai toan nay dwoc thwc hién trén phién ban MIDAS/Civil 6.3
7.1.2. Thiét 1ap ban dau cia dy 4n
+ Thiét lap don vi:
= Theo bai toan d cho h¢ thong don vi dugc chon: chidu dai 1a m va luc 1a kN.

® Chon menu Tools = Unit System va chon don vi trén giao di¢n Unit System nhu
Hinh I11-182.

= Nhén nat OK dé xac nhan.

r "
Unit System X
Length Force (Mass)
® m N (kg)
 em @ kN (ton)
" kg (kg)
" mm
" tonf (ton)
O ft © Ibf (Ib)
i in " kips (kips/g)
[ Set/Change Default Unit System
OK | Apply Cancel

Hinh III-182: Thiét Iap don vi cho bai toan

+ Xdc dinh kiéu két cdu: Bai toan da cho 13 bai toan két cu phang nén ta thiét 1ap kiéu két
cau nhu sau:

® Chon menu Model = Structure Type.
® Trong muc Structure Type: chon X — Z Plane.
» Nhén OK dé két thuc viéc thiét 1ap.

r ul

Structure Type

X

Skruckure Type

3D (* ¥-Z Plane ™ ¥-Z Plane " %-¥ Plane " Constraint RZ

Converting Type of Model weight bo Masses

{* Do nok convert

Gravity acceleration

Initial Temperature ;

7 Conwertto X, Y, 7

" Convert to x,

9,606 .
o [Tl

" Convertto 2

[ Align Top of Beam Section with Center Line Cx-¥ Plane) for Display
[ align Top of SlabiPlate) Section with Center Line (X-% Plane) For Display

.

Hinh III-183: Xac dinh kiéu két ciu cho bai toan

= Bam vao nut =

7.1.3. Thuc hién mé hinh héa

Cancel

Front & c6 thé quan sat mo hinh két cau d& dang hon.

7.1.3.1. Xdy dung mé hinh phan tiv

o
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Xay dung mo6 hinh phan tr bao gdom cac cong viéc chinh 1a tao cac nit va phan tu; gan cac dicu
kién bién, v.v. Viéc mo hinh hoa phan tr dugc thyc hién cén cur vao cau tao va dicu kién lam

vi€c cua cong trinh.

4 Céc phan tir trong mé hinh dugc xay dung theo phuong phap Extrude. Trudc hét, phai tao

nat xut phat cho dam:

® Chon menu Model = Nodes = Create Nodes Xuét hién hdp thoai nhu hinh sau:

= Nhap toa d6 nat dau tién Coordinate (x,y,z): 0,0,0
= Nhap s6 1an 1ap khi tao nut Number of Times: 1

= Khang dinh viéc nhap bang bam nit Apply. Két qua
s€ tao ra 1 nit twong Ung voi diém nat A dau tién
cua dam.
4 Thuc hién 1énh Extrude dé tao cac phﬁn tr dAm véi cac
chiéu dai nhu da cho trén hinh v€ tir nit vira tao:

* Goi menu Model = Elements = Extrude xuit
hién hop thoai.

¢

¢

¢

¢

® Bam vao nut Select Window trén thanh cong cu
va lya chon nut vira tao ra trén ctra s6 mo hinh.

= Bam nut Apply.

Mode lEIement | Boun.. | Mass | Load l

|Create Modes ﬂJ
"

Start Mode Mumber

Coordinates (v, 2)

|0,0,0 m

Copy

Mumber of Times 0 =

Distances {dx,dyv,dz) :
10,0,0 m

[w Merge Duplicate Modes J
[w Intersect Frame Elements J

apply | Close |

Chon Generation Type: Translate

Trong muc Translation

Chon Unequal Distance va chon Axis 1a x
Nhép vao 6 Distances: 12,16,2@?9, 16,12

Hinh III-184: HOp thoai nhap cac thong so khi tao nit cho mo hinh

Element Attribute

Element Type:  |Beam Rd
Makerial : .

[ 1] = .-
Section &

|1 2y
Beta Angle: |0 | [Deg]

Generation Type
(¢ Translate ( Raotate © Project

Translation
(" Equal Distance
(¢ Unegual Distance

Auig: ™ x O y (" z O Arbikrary

Distances ! ,16,2@9,16,12

(Example: 5,3,4.5,3@5.0)

Hinh III-185: Tao mo6 hinh két
cau bang Extrude

o
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4 Bam vao nut Fit trén thanh cong cu dé hi€u chinh toan bo két cau vira voi khung
nhin trong ctra s6 mo hinh

4+ Két qua ta dugc mo hinh didm nhu hinh.

Hinh III-186: M6 hinh phan tir sau khi tao
7.1.3.2. Khai bado vt li¢u
4 Trong bai toan nay ta tién hanh khai bao 2 vt liéu sau:
®= VLI (&4p dung cho céac thanh AB, CD, DE, FQG).
® VL2 (4p dung cho céac thanh BC va EG).
4 Qua trinh khai bao vat liéu VL1 duoc tién hanh nhu sau:

* Piu tién, chon menu Model = Properties = Mate,rial hoac TreeMenu Structure
Analysis © Geometry = Properties @ Material. Xuat hién hop thoai Properties véi
thé Material:

I 3
I stenal | Section | Thickness |
10 | Mame Type Standard D&  add.
Modfy:. .
Dekke
Copy
Import

Renumber

Close:

Hinh III-187: HOp thoai Properties véi thé Material

* Bim nat Add... trong hop thoai Propqrties — Xuét hién hop thoai Material Data.
Trong hop thoai nay nhap cac thong sé tuong Ung vao giao dién nhu Hinh III-188:
Nhap dir li€u cho vat li¢u (a) VLI va vat li¢u (b) VL2:

¢ Nhap tén vat liéu “VL1” vao 6 Name.

¢ Chon “User Defined” trong muc Type of Design ctia phan Elasticity Data.
¢ Nhiap E =2.51e+7 (KN/m?) vao 6 Modulus of Elasticity.

¢ Nhap u =0.2 vao 6 Poission’s Ratio.

¢ Nhap a = 9e-6 (1/°C) vao 6 Thermal Coefficient.
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¢ Nhiap y=23.56 (KN/m®) vao 6 Weight Density.

¢ Bam nat OK dé két thuc viéc nhép dit liéu.

-
Material Data.

General

Material 1D

Elasticity Data
Type of Design

—

User Defined hd

Name YLt

User Defined

Standard  |None i

-
Material Data.

General

—

Material 1D

Elasticity Data

User Defined hd

Type of Design

Name Lz

User Defined

Standard  |None i

et OB
-
User
Defined Concrete
Standard
Type of Material
{* Isotropic " Orthotropic 0B

User Defined
Modulus of Elasticity ;

Paisson's Ratio
Thermal Coefficient
‘Weight Density
[T Use Mass Density:

Concrete
Modulus of Elasticity :

Poisson's Ratio
Thermal Coefficient
‘Weight Density

~

Flasticity Data
Plastic Material Name

Thermal TransFer
Specific Heat

Heat: Conduction

[ 25147 Wy
[ oz

[ sy

IEES

[ 0 kg

P
,7

4[T]

KR ®

kRfm?jg

MONE hd

0 Jrgfkhi[T]
0 Jfmehire[T]

Cancel | |

et OB
-
User
Defined Concrete
Standard
Type of Material
{* Isotropic " Orthotropic 0B

User Defined
Modulus of Elasticity ;

Paisson's Ratio
Thermal Coefficient
Weight Density
[~ Use Mass Density:

Concrete
Modulus of Elasticity @

Poisson's Ratio
Thermal Coefficient
Weight Density

~

Flasticity Data
Flastic Material Mame

Thermal Transfer
Specific Heat

Heat Conduction

[ 19948 Ky
[ s

[ 1ames oy

[ 7m mywe

[ 0 kg

P
,7

4[T]

KR ®

kRfm?jg

MONE hd

0 Jrgfkhi[T]
0 Jfmehire[T]

Cancel |

(a)

(b)

Hinh III-188: Nhap dir liéu cho vat liéu (a) VL1 va vat liéu (b) VL2

+ Ap dung qua trinh twong tu cho vat liéu VL2 con lai. Két qua khai bao vat liéu duogc quan
1y trén thé Material cia hQp thoai Properties nhu trén hinh bén.

Mateial | Section | Thickness |

DB

4+ Gan vat liéu cho timg phan cta két cau:

[ 10] name [ Type | standard
1 WLl Lises Def.
2 L2 Liser Def.

|2

Chose

Hinh III-189: Két qua khai bao vat liéu.

® Nhan vao nut Select Window trén thanh cong cu va chon céc phan tr mudn gan
vat lidu.



408

GIAO TRINH TU PONG HOA THIET KE CAU PUONG

® Chon vat li€u can gan trong ctra s0 Tree Menu. Kich chudt phai va chon 4ssign.

7.1.3.3. Khai bdo mdt cit

+ Trong bai toan ndy c6 hai loai mit cit:

®= MCI1 (4p dung cho cac thanh AB, CD, DE, FG).

®* MC2 (ap dung cho cac thanh BC va EG).

4 Qua trinh khai bao mat cat MC1
duoc tién hanh nhu sau:

= Paiu tién, chon menu Model =
Properties = Section hodc
Tree Menu Structure Analysis
= Geometry = Properties =
Section — Xuat hién hop thoai
Properties v6i thé Section.

i

Mateial Section |THl:|i.ncss |

Nae

| Type

| Shape |

Close:

Hinh III-190: HOp thoai Properties vai thé Section

* BAm nat Add... trén hop thoai nay dé nhdp mat cit m&i — Xuét hién hop thoai Section
Data. Trong hp thoai nay, ta chon thé co tén 1a DB/User sau d6 tién hanh nhép céc so

liéu cua mat cat MC1.

=

4 4
Section Data E] Section Data E]
DBfUser I DEUser l
SectionID |1 |. Solid Rectangle j SectionID |2 |D B j
Mame | MCL i User " DB Mame | MCZ " User " DB
Sect. Mame Sect. Name
—fF—
I~ I~
H 0.3 m H 0.z m
B 0.6 m B 0.1 m
b 0.0z i
L1 0.0z m
C 0 i
L2 0 m
Offset |Centroid - Offset | Centroid hd
Show Caleulation Results, . | Ok Cancel | | Show Calculation Results, .. | Ok | Cancel |
(a) (b)

Hinh III-191: Nhap dir liéu cho mét cit (a) MCZ va mét cat (b) MC2

¢ Nhap tén mat cat “MC1” vao 6 Name.
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¢ Vi mit cat “MC1” 1a mat cat dang chir nhat ddc nén ta chon kiéu mat cat 1 Solid

Rectangle. S6 liéu nhép dugc minh hoa nhu trén hinh.

¢ Kich chon User dé nhap kich
thudce cho mat cat:
e Nhap H=0.3 (m)
e Nhap B = 0.6 (m)
* Bim nut OK dé két thic viéc nhéap
dir ligu.
4+ Ap dung qué trinh twong tuy cho mit
cat MC2 con lai. Tuy nhién, vi mat
cat MC2 lg}t mat cat chir nhat rong nén
ta chon ki€u mat cat la Box.
4+ Két qua khai bao mit cit duoc quan
Iy trén thé Section cta hdp thoai
Properties nhu trén hinh.

7.1.3.4. Khai bdo lién két

[

Matenal  Section | Thickness |

] | Mare | Type | Shape | Add.,.

e
1 MC1 Uger 56 MadFy. .
Delste

Import
Renumber

Cose

=]

Hinh III-192: Két qua khai bao mat cat

Trong bai toan ndy, c6 hai loai lién két duoc sir dung d6 1a lién két ngoai va lién két trong:

4+ Lién két ngoai: O bai toan nay lién két ngoai chinh 1a cac gbi ctia dam bao gom

® Goi co dinh: 1a cac goi tai diém F cua két cau. Trinh tu khai bao gbi ¢6 dinh thuc hién

nhu sau:

¢ Chon menu Model = Boundaries = Support xuét hién hdp thoai nhu hinh sau:

Mode | Element Boundary ‘Mass Loadl

|Supp0rts jJ
Boundaty Group Name
|DeFauIt ﬂ J
Jptions

" Add 1+ Replace ™ Delete

Support Tvpe (Local Direction)

T Ry Doy
Bz i Dx
T
Dz ®
[~ D-ALL

Dx W Dy W Dz [v

[~ R-ALL

Rx | Ry [ Rz |v

Apply | Close |

(a)

Mode | Element Boundary ‘Mass Loadl

|Supp0rts jJ
Boundaty Group Name
|DeFauIt ﬂ J
Jptions

" Add 1+ Replace ™ Delete

Support Tvpe (Local Direction)

T Ry Doy
Bz RXDX
T

Dz ®

[~ D-ALL
Dx [ Dy W Dz [v

[~ R-ALL

Rx | Ry [ Rz |v

Apply | Close |

(b)

Hinh III-193: HOp hoi thoai dé khai bao (a) gdi c6 dinh va (b) goi di déng

¢ Khéng ché cac thanh phén chuyén vi ctia nut: Trong hop hoi thoai nay kich chon

cac thanh phﬁn Dx, Dy, Dz, Rx, Rz.

o
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Load ] Wit ] Design 1
Element ] Property ] Boundary ] Misc 1

Kich nuat Select Window trén thanh cong cu
va quét chon nut sé tao gbi co dinh.

Node

¢ Cudi cung nhan nut Apply dé xac nhan.

» Goi di dong: 1a cac gdi A, B, C, E, G. Viéc md
hinh hoa gbi di dong ciing dugc thyc hién tuong tu
nhu mé hinh héa gdi ¢ dinh nhung tai budc khong
ché cac thanh phan chuyén vi thi kich chon cac o
thanh phan Dy, Dz, Rx, Rz.

[ JElement Mumber
[ JElement Type Mumber
[ Elerment Type Mame

: ocal Direction
S ——

I|

[ Display by Group |

[ Display by Selection [v Display by Member

Display Option Reset all |

K | Cancel | Apply |

Hinh III-194: HOp thoai bat

chiéu xac dinh cua phan t
4 Lién két trong: chinh 13 lién két khép tai diém D. Pé mo hinh hoa khép (chdt) Iy tuong
trong MIDAS ta st dung chirc nang gidi phong lién két Beam End Release. Trinh tu thuc

hién nhur sau: Node | Elemert Boun... lMass ' Load |
= Bat ché d¢ hién thi chiéu cua phan tir bang cach »~
g B |Beam End Release ﬂ o
kich vao nut J trén thanh cong cu. Xuat hién hop
. . R ) : L N Boundaty Group Mame
thoai nhu hinh bén. Chon thé Element kich chon Default =
muc Local Direction.
Cptions
® Chon menu Model = Boundaries ® Beam End (+ AddiReplace " Delete
Release... xuat hién hop thoai nhu Hinh I11-195. Goneral Types and Partial Fbity
® Dung nut Select Window dé lya chon phan tu fl“
can giai phong lién két mot dau va kich chon thanh Fz v
A A s ’ A . ’ \ Mezcld My -7
phan ndi luc giai phong trong hop thoai. Kich vao Ty
nut Apply dé xac nhan. N1 1
M Fx . Sy
Nz ¥
Type: (* Relative " Walue
i-Mode j-Mode
Fe || |
Fy || ol
Fz || |
e | |
My || o
Mz | | I |
Fx, Fy, Fz
Mz, My, Mz :
Pinned-Finned | Pinned-Fixed |
Fixed-Pinned | Fixed-Fixed |
. b
< >

Hinh III-195: HOp thoai giai
phong lién két dau phan tur
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= Két qua nhu sau:

Hinh III-196: K&t qua khai bao lién két trong (khép quay tai diém D)
7.1.3.5. Khai bado tdi trong
7.1.3.5.1. Khai bdo cac truong hop tai
Viéc khai bao céc truong hop tai dugc thuc hién theo trinh ty sau:
* Chon menu Load = Static Load Case xuét hién hop thoai Static Load Case.
= Tién hanh thém céc trudng hop tai vao chwong trinh (TH1, TH2, TH3) nhu sau.

Tén trwdng hop | Ki€u (Type) M6 ta
tai trong (Name) (Description)
TH1 Dead Load of Component and Attachments(DC) Tai trong ban than
TH2 Dead Load of Wearing Surfaces and Utilities (DW) | Tai trong phan bo
TH3 User Defined Load (USER) Tai trong tap trung
- @i Made | Elemert | Boun... | Mass Load ‘
Mame  : | sl Self Weight -
e | = ety | e wei -
g | — — Load Case Mame
> N01 TH1Nalne Dead Load any(I:)nempnngm amlTal trong ha:etshcarr:lnm“ |TH1 j J
2[TH2 Dead Load of Wearing Surfa Tai trong phan bo
+ 3[TH3 User Defined Load (USER) Tai trong tap trung Load Group Mame

|DeFauIt j J

Self Weight Factor

Hat2 Wat.y
Hinh III-197: Khai bao cac trudng hgp tai trong tinh < [0
7.1.3.5.2. Khao bao tai trong ban than (THI) v |0
Vié¢e khai bao tai trong ban than dugc thyc hién nhu sau: 2 Io
+ Chon menu Load = Self Weight... xuat hién hop thoai TL;fd e E | ; | _21 l E;i:ﬂlt
nhu hinh bén.
4+ Trong muc Load Cases Name chon DC. . .
4+ Trong muc Self Weight Factor phan Z nhap vao gia tri -1. Operation
+ Nhan nat 4dd dé xac nhan. add | wodfy | pelete |
+ Két qua thu dugc nhu trén hinh.  Close |

Hinh III-198: Khai bao tai
trong ban than két cau

J
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7.1.3.5.3. Khai bdo cdc tai trong phdan bé (TH2) Neck | Bemert | Baun...| wess Load |
Trong bai todn co 2 loai tai trong phan bo: |Element Beam Loads =l .
4 Tai trong phan bd déu nam trén 2 thanh CD va DE (phan || | oedcasetame
" Ao [TH2 = ]
tirs6 3 va4).
i . . Load Group Mame
+ Tai trong phan b6 khong déu nam trén 2 thanh AB va GH || [osfaut = ]
(phﬁn trso 1 va 6) Options

 add " Replace  Delete

Trinh ty khai béo tai trong phan b6 déu trén 2 thanh CD va DE:

Load Type
< , . A . A N niform Loads -
4+ Dung nat & Select Window chon 2 phan tir s0 3 va 4. unforn L =l
w
+ Goi menu Load / Element Beam Loads... va nhap dir li¢u
vao trong trang Load: Mio—"" "2 7 5N

i
4

= Load Case Name: TH2
= Options: Add

Direction Global 2 -

® Load Type: Uniform Loads Projection:  { Yes & Mo
Yalue
a Direction.‘ Global Z {* Relative (" Absolute
. i|0 -G
® Value: Relative izll WI
= xl:1/3;x2:2/3 o }
"oy -8 it kMfm
apply | lose |

= Sau d6 kich bam nut Apply dé xac nhan.

Hinh III-199: Khai bao tai
trong phan bo déu

Trinh tu khai bao tai trong phan b6 khong déu trén thanh AB: Mode | Element | Boun... | Mass Losd |
+ Dung nit sl Select Window chon phan tir s6 1. [Element Beam Loads =
Load Case Mame
4+ Goi menu Load = Element Beam Loads... va nhdp dir [Tz = ]
lléu VéO trong trang LOad.’ Load Group Name
|Default ﬂ J
® Load Case Name: TH2 options
. i« Add  Replaxe " Delete
] .
Options: Add ond Teme
® Load Type: Trapezoidal Loads [Trapezoidal Loads [~
W
® Direction: Global Z wm\m
. T M
® Value: Relative B . o
)
B ox]:0;x2:1
. . . Direction Global Z -
= wl:-12; w2: -8 Projection : " Yes % MNo
* Sau d6 kich bam nut Apply dé xac nhan. T ve - Absclite
Trinh ty khai bao tai trong phan b6 khong déu trén thanh AB: x1 I;;g w1 I;Z
e Wz |-
\ , . X o K x3 |0 |0
+ Dung nut Select Window chon phan tir s6 6. xj [0 33 15
+ Goi menu Load = Element Beam Loads... va nhap dir Un;ﬁ:mr o |
liéu vao trong trang Load: : —

Hinh III-200: Khai bao tai
trong khong déu

J
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® Load Case Name: TH2

= Options: Add

® Load Type: Trapezoidal Loads

® Direction: Global Z

® Value: Relative

" ox]:0;x2:1

Byl -8 w2 -12.

= Sau d6 kich bam nut Apply dé xac nhan.
+ Két qua thu dugc nhu trén hinh.

Hinh III-201: Két qua khai bao tai trong phan bo két cau

7.1.3.5.4. Khai bdo cdc tai trong tdp trung (TH3)

Mode | Elemert | Boun... | Mass Load l

Trong bai toan co tai trong tp trung nam trén 2 thanh BC va CD

\ , |Element Beam Loads j J
(phﬁn tﬁ' S6 2 Vé 5) Load Case Mame
. r 5. A TH3 hd
Trinh tu khai bao tai trong tap trung nhu sau: La p— = ]
. , |DeFauIt j J
+ Dung nut L& Select Window chon 2 phan tir s 2 va S. Options

f» Add ( Replace 1 Delete

+ Goi menu Load = Element Beam Loads... va nhap dir 1iéu

Load Type

vao trong trang Load: [Concentrated Forces =
® Load Case Name: TH3 P B

Nio— 5N
= Options: Add L>|

® Load Type: Concentrated Forces
Direction Global 2 -

- Dil’ection.' GlObal Z Projection : . *
Walue

a Value.' Relathe * Relative (" Absolute
¥l |12 p1 | -150

- )C].' 1/2 =z |0 pz |0
=3 |0 P30

= PI:-150 At

= Sau d6 kich bam nut Apply. fpply | _ Close

Hinh III-202: Khai bao
tai trong tap trung

+ Két qua thu duoc nhu trén hinh.

Hinh III-203: Két qua khai bao tai trong tap trung
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7.1.3.6. Té hop tdi trong(CB)

Viéc khai bao td hop tai trong dugc thuc hién theo trinh ty sau:

4 Chon menu Results = Combinations... hodc nhin t6 hop phim Ctl + F9 xuit hién hop

thoai Load Combinations.

4 Sau d6 thuc hién thém t6 hop trong véi céc tai trong da khai bao & phﬁn trén vao phﬁn
Load Combinations List cung v&i cac hé s tuong ing cia ting trudong hop tai trong vao
trong phan Load Cases and Factors nhu hinh dudi:

=

Load Combinations

General |Steel Design | Concrete Design | SRC Design |
~Load Combination List ~Load Cases and Factors -
No Name | Active Type Description s LoadCase Factor i
» 1|CE Active  Add To hop tai trong b | THI(ET) 1.1000
* TH2(ET) 1.4000
TH3(ST) 1.26500
*
v d
£2 | > b
Copy | Impart... | Auta Generation... | Spread Sheet Form Copy inta | ISteeI Design vI
‘ File Mame: I C:\Documents and SettingsikKYT\Desktopi¥D1.lcp Browse I tMake Load Combination Sheet | ‘ Close I

Hinh III-204: Khai bao t6 hgp tai trong
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7.1.4. Chay chwong trinh

Sau khi tién hanh mé hinh hoa két cau, ta chon menu Analysis =

Perform Analysis hoic nhan

nat F5 dé chay chwong trinh. Néu qua trinh mo6 hinh hoa khong c6 15i thi s& c6 thong bao thuc

hién thanh cong & trong ctra sd Analysis Message nhu hinh:

£5 MIDAS/Civil V. 6.3.0 - [C:\Documents and Settings\KVTADeskiop\VWD1] - [Model View]

L Ele Edt Yew Model Load Analysis Results Design Mode Query Tools Window Help

Meru | Tables | Group Works } MudeIVwEWI

B woiks
-1 A Stuctures
o2 Modes: 7
—1 %5 Elements : B
%5 Beam: §
-/ HE Properties
= [X] Matesial: 2
[x] 1911
[x] 2:v12
- X Section: 2
I 1:m01
I 2:Mc2
- o Boundaries
-1 # Supports: B
2 Type 1 [011101]
2 Type2[111101]
I bl Beam End Releass: 1
¥~ Type 1 [ DODOOO 0000D |
i Static Loads
I [T} Static Load Case 1 [OC : Tai tiong b
W SellWeight [52=1 |
I [l Static Load Case 2 [DW ; Taitiong £
. Element Beam Loads : 4
I [ Static Load Case 3 [USER ; Tai trong
. Element Beam Loads : 2

[y =] S [& P L g g ey BX AE RS L) LG
Fifease =] 2l =l & B LEHEAGFOG BY BERAE (PR P

EPgLALDE
&5

&
-
-
+
L 4
L
+
=]
B
5]
@
A
F
b
@
&l

YOUR MIDAS JOF I5 SUCCESSFULLY COMPLETED....... C:\Docunents and Setrings\KVT\Desktop\VD1

TOTAL 30LUTION TIME..: 0.21 [sec]
Q
l ) [\ Commend Messagej\ Analysis Message

For Help, press F1 Frame-4 415, 0,0 G:415,0,0

| KR| e |
e Y]

Hinh III-205: Thong bao sau khi chay chuong trinh

7.1.5. Cac két qua chinh
7.1.5.1. Phdn luc

Pé xem gia tri phan lyc, chon menu Results = Reactions = Reaction Forces/Moments...
xuat hién hop thoai hién thi két qua. Lua chon truong hop tai trong, loai phan luc can hién thi
trong hop thoai vira xuat hién. Hinh dudi minh hoa viéc chon trudng hop tdi trong ban than

(THI) va phan lyc FXYZ:

&
i Fle Edt View Model Load Analysis Results Design Mode Query Tooks Window Help
Dl & s ey 3X | |dEE S Aedd LG

Eni LPLS

Reactions IDamm\s Forces | stresses | Model View |

Reaction Forces/Maments =] |

Load Cases{Combinations

5T THL 2| |
Step
Compenents

CF CFY FZ & Fxyz
COMX OO MY T MZ O MRYZ
I Local (f defined)

=) t OOE

Type of Display
[ ¥ales .| [ Legend ..

1,000000

Bls

Arrow Scale Factor:

B tdrwe @099 34

T
Fifesse ] il =& g LHERFEG B B A PP ordE R

- [=]X]
=|5] %]
WNBEALUE
&a

'TOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... C:\Documents and SettingsiKVTi\Deskeop\vDL
TOTAL SOLUTION TIME..: 0.56 [sec]

b

[\ Command Message i Analysis Message

5o

For Help, press F1 Node-3 [ 415,0,0 [6:41.5,0,0

ILel | 2
P e = e P = A |

Hinh III-206: Gia tri phan luc Fxyz tai cac goi
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7.1.5.2. Biéu do noi lie, bang ndi lwc

Pé xem biéu d6 ndi luc, chon menu Results = Forces & Beam Diagram... xuat hién hop
thoai hién thi két qua. Lua chon truong hop tai trong, loai biéu dd ndi luc (momen hodc luc cit)
can hién thi trong hop thoai vira xuét hién. Hinh dudi minh hoa viéc chon truong hop tdi trong
ban than (THI) va biéu 6 momen My:

& - [=]x]
== x|

&Eile Edit Wiew Model Load Analysis Results Design Mode Query Tools Window Help

b=Ed &L & M G e Ay Y LKA LE TS ALOR
Filbse -] 7 =& T AHE k@ e By BB AR | Py B &|&

Reactions | Deforma... Forces ISlrESsesl Mode View |

Eieam Disgrams S J

Livad Cases/Combinations

ST:THI S| Joua
Step

Components

r R O oMx

CF R C

oMy oMz O My

Display Options
" Exact " o Fil
* 5Paints * Line Fill

Sealer [1.oopop | O SoidFill
Type of Display

W Contour .| [~ Deform ..
¥ Values .| [ Legend .|
[~ Animate .| [~ Undeformed
I~ Mirored .|

Qutput Section Lacation

I ] I
W absMax [ Minfax [ al

Apply Close ol

P@OII Y ==t O

[
o

i

g ||
@ |[7oor mpas 0B T3 SUCCERSFULLY CONPLETED....... C:\Docunents and Settings\KVTDesktopivhl ~
TOTAL SO0LUTION TIME..: 0.56 [sec]
(oY
o -
e |FTATFTHT, Command Message  j Analysis Message IK: o
For Help, press F1 Frame-1  |U:6, 0,0 Gi6, 0,0 e | e e e = |

Hinh III-207: Biéu d6 mémen My cia bai toan

Pé xem bang noi lyc, chon menu Results = Result Tables = Beam = Force... xuit hién hop
thoai:

B Records Activation Dialog

Mode or Elerment /bjﬁgﬁe\ﬂiombination
all Mone | Inverse| Prew [WITH1(ST) [WiPart i

[W|TH2(sT) [WPart 1/4
] |1res [THZ(ST) Part 2/4

[CICB{CE) [WlPart 34
Select Tvpe [WIPart ]

|Element Twpe j Add
A

TRUSS

BEAM

PLAME STRESS
PLATE Replace
PLAME STRAIN

AXISYMMETRIC ~ Intersect

Delete

Hinh III-208: HOp thoai xuat bang nai lu'c

Trong hop thoai nay, lya chon truong hop tai trong va to hop tai trong, nlt can xem sau do an
nut Ok dé xac nhan. Két qua thu duoc nhu sau:
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£ - =[x
WA Fle Edt View Model Load Analysis Results Design Mode Query Tools Window Help _ =] X
D d L = 2k% B
FEES I il =& =] 8 &G
Meru | Tables | Group Works } Model View  Result{Beam Force] |
Axial Shear-y Shear-z Torsion Momenty | Momentz s
= éc":? . (e || e || et ‘ (K | (k) ‘ (k) | (kl-m) ‘ (klm) | (kH-m) ‘
- ructures
i 3 1 THE i 000 000 2854 000 000 000
2 i 1 THE 114 0.00 000 1581 000 66.53 000
= Elemerts: 6 1 THI 214 0.00 0.00 -3.08 0.00 8489 0.00
P Beam: 6 1 THI £ 0.00 000 963 000 65.08 000
- HEl Properties 1T i 0.00 000 2235 000 3710 000
- [T] Material: 2 2 THI i 0.00 000 664 000 3710 000 —
1.0 2 THI 11 .00 000 885 000 413 000
[T 2 vz 2 THI 214 000 000 13.05 000 4187 000
ST Secin: 2 2 THI 304 000 000 16.26 000 -100.30 000
T 1o 2 THI i 000 000 19.47 000 A71.75 000
3 THI i 000 000 -38A7 000 7175 000
L z:me2 3 THI 114 000 000 -2883 000 9851 000
= gy Boundsries 3 TH 204 0.00 000 -18.08 000 4294 000
I £ Supports: 6 3 THI £ 0.00 000 954 000 1073 000
2 Type 1[011101] 3 THI j 0.00 000 -0.00 000 000 000
A Type 2111101 ] 4 THI i 0.00 000 -0.00 000 000 000
“1b4| BeamEnd Feleste: 1 4 THI 114 000 000 954 000 1073 000
P Type 1 [ 00DCOD 000010 | 4 THI 214 000 000 19.08 000 4294 000
meNv oo b 4 THI 304 000 000 2863 000 9551 000
B : 4 THI i 000 000 3817 000 A71.75 000
~ [l Stalie Load Case 1 [TH1 : Tai vong | 5 THI i 000 000 1947 000 47175 000
W SelfWeight [ $2=1] 5 THi 14 000 000 1626 000 10030 000
-/ [C)) Static Load Case 2 [TH2 ; Tai hong | 5 TH 2 0.00 000 1305 000 -4 67 0.00
S Elemnent Beam Loads : 4 5 THI £ 0.00 000 985 000 413 000
I [C]) Static Load Case 3 [TH3 ; Taitong t 5 TH i 0.00 0.00 664 0.00 3740 0.00
Pl B i & TH i 0.00 000 2235 000 3710 000
6 THI 114 0.00 000 953 000 85.08 000
6 THI 214 000 000 309 000 9489 000
ROTH1 7 nnn non LS Al non RR &3 nnn it
4[> ]\BeamForce f ] | »
YOUR. MIDAS JOE I3 SUCCESSFULLY COMPLETED....... C:\Documents and Fettings\KVT\Desktop\VDL ~
TOTAL SOLUTION TINE..: 0.56 [=ec]
-
1 | 3 \ \ | |\ Command Message ), Analysis Message | q o
For Help, press F1 Frame-1 |0:6,0,0 G600 W =l m <] B [T W =2 =

Hinh III-209: Két qua bang gia tri ndi luc

7.1.5.3. Biéu do chuyén vi, bang chuyén vi

Pé xem gia tri chuyén vi, chon menu Results = Displacements... xuat hién hop thoai hién thi
két qua. Lua chon truong hop tai trong, loai phan luc can hién thi trong hop thoai vira xuat
hién. Hinh dudi minh hoa cho lya chon truong hop tdi trong ban than (THI) va chuyén vi theo
3 phuong X,y , z:

- = 7]

W Fle Edit View Model Load Analysis Resuls Design Mode Query Tools Window Help _|= ﬁ
Ded EER & P slig | Fe )y 3| S FANS NG EPEALGOE
Filpse = Eal =& ZlE LHE A G BY BERA®||Prrarg P & &

Model View |

Reactions Deforma... }Furces Stresses |

Deformed Shape -] -

Lozd CasesiCombinations

ST: TH | |
Step

& o b
~ Ld
& t
Components ¥
o Doy oz

" DX DYz " Dxz it
& DRVZ s
Type of Display [Vl
~ .+ T Undeformed Ve
v values .| [ Legend .| B
I~ Anmate .| [ Mirored .. ®
7 4
= s
in Tk
<h
)
a8l ||e
@

@ [voun MIDAS T0B I3 SUCCEESFULLY COMPLETED....... C:\Documents and Settings\EKVTiDesktop\VDL ~

TOTAL $OLUTION TINE..: 0.56 [sec]

Q¢

4 v

A, [ATFTH Command Messags ), Analysis Message L« | o

For Help, press F1 Wode2  [:12,0,0 @12,0,0 I ey ] e = ==

Hinh III-210: Biéu d6 chuyén vi

Pé xem bang chuyén vi, chon menu Results = Result Tables = Displacements... xuit hién
hop thoai:
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Mode or Element

All

MNone |

Inverse |

Pres

Loadcase/Combination

J | ka7

Select Type

|Element Type

TRUSS
BEAM

PLAME STRESS

PLATE

PLAME STRAIM
ARISYMMETRIC

=

Delete

Replace

Intersect

| [WTH1{ST}

WITHZ(S5T)
WITH3(ST)
CCB(CE)

Hinh III-211: Hop thoai xuat bang chuyén vi

Trong hop thoai nay, lia chon truong hop tai trong va t6 hop tai trong, nit can xem sau d6 an
nut Ok dé xac nhan. Két qua thu dugc nhu sau:

IDAS/Civil ¥ 6.3.0 - [C:\Documents and Settings\KV T\Desktop¥VD1] - [Result-[Displacement]]

G Fle Edit View Model Load Analysis Results Design Mode Query Took Window Help
(== D =AY =3
3 o
Filease -] il =& =l & & &
Ty ey v ModslView Result{Displacement] |
DX [ 0z RX RY RZ =
otk
qu etctues tode | Load | qm) | m) ‘ m) | iIrad]) ‘ (Irad)) | iIrad)
© [atin: 3 1 TH 0000000 0000000 0000000 0000000 0011193  0.000000
2 2 TH1 0000000 0000000 0000000 0000000 -0.013383  0.000000
= 57 Elements: 5 3 THI 0000000 0.000000 0000000 0000000 0.074032 0000000
% Beam & 4 THI 0000000 0000000 0769035 0.000000 -0.089238  0.000000
= Hl Propetties 5 TH1 0000000 0000000 0000000 0000000 -0074032  0.000000
1 [T] Material: 2 6 THI 0000000 0000000 0000000 0000000 0013383 0000000
1w 7 THE 0000000 0000000 0000000 0.000000 -0.011193  0.000000
E 22 1 TH2 0000000 0000000 0000000 0000000 0022406  0.000000
= T Section: 2 2 TH2 0000000 000000 0.000000 0.000000 -0.022715 0000000
T 1Mo 3 TH2 0000000 0000000 0000000 0000000 0058379  0.000000
4 TH2 0000000 0000000 0580458 0.000000 -0.0B5815  0.000000
L z:he2 5 TH2 0000000 0000000 0000000 0000000 -0.058378 0000000
-z Boundaries & TH2 0000000 0000000 0000000 0000000 0022715 0000000
' £ Supports: 6 7 TH2 0000000 0000000 0.000000 0.000000 -0.022405 0000000
& Type1[011101] 1 THE 0000000 0000000 0000000 0.000000 -0022045 0000000
A Type2[111101] 2 TH3 0000000 0000000 0000000 0000000 0044151 0000000
= | Baam End Release : 1 a3 0000000 0000000 0.000000 0.000000 -0.152683  0.000000
P4 Type 1 [ 000000 000010 4 TH3 0000000 0000000 1374239 0000000 0452693 0.000000
o *‘_ Static Loads 5 TH3 0000000 0000000 0000000 0000000 01526883 0.000000
6 TH3 0000000 000000 0.000000 0.000000 -0.044151 0000000
- [ Static Load Case 1 [TH1 :Tairangt 7 THE 0000000 0.000000 0000000 0000000 0022045 0000000
W Self Weight [ 5Z=1]
I [G) Static Load Case 2 [TH2Z ; Taikong f
& Element Beam Loads : 4
~ (o)) Static Load Case 3 [TH3 : Taitrang t
A Element Beam Loads : 2
[« [*]\pisplacements / K 2
YOUR MIDAS J0B IS SUCCESSFULLY COMPLETED....... C:\Docunents and Settings\EVT\Desktop\vDL IS
TOTAL SOLUTION TIME..: 0.56 [sec]
~
<« 4 [\ Command Message ), Analysis Message Kl 2l
For Help, press F1 Nodez  L:12,0,0 612,00 o | e - e e = == |
I e

Hinh III-212: Két qua bang gia tri chuyén vi
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7.2. Bai toan khung
7.2.1. S6 liéu
+ So db két cAu
= Kich thudce hinh hoc: L1 =30m, L2 =40m, L3 = 30m, H = 20m.

q1 M a2 g3
I 2 T
% P1 6m P2 %
-~ £l 5 1°CmI o 5003@?)
L1 ‘ L2 ‘ L3

Hinh III-213: Hinh vé mo hinh két cau bai toan khung
+ Vit liéu:
= Thép (4p dung cho dam) véi cac thong sb sau:
y=78,5 kN/m’; E =2.10° kN/m*; p = 0,3; o = 1,2.10°(1/°C);
= B¢ tong (ap dung cac tru) vdi cac thong sb sau:
y=24,5kN/m’; E=3,1.10" kN/m*; p = 0,2; a. = 1,08.10°(1/°C);
+ Mt cit:
* Ddm: ¢6 mit cat dang hop nhu hinh v&.
= Try: cb dang 6ng nhu hinh vé.
+ Tai trong:
® Tai trong ban than (DC).
» Céc tai trong phan b (DW) vai ql = 45 kN/m, q2 = 60kN/m, q3 = 40kN/m.
= Tai trong tap trung (USER) v4i P1 = 145 kN, P2 = 145kN, M = 120kN.m.
® Tai trong di dong (MV): HL93.
= T hop tai trong (CB): CB=DC x 1,1 + DW x 1,4 + USER x 1,25 + MV x 1,75
4+ Yéu cau thue hién:
* Xay dyng mé hinh theo so dd tinh trén.

* Xuit cac két qua: biéu d6 momen, luc cit va chuyén vi Gmg véi timg trudong hop tai va
to hop tai trong da cho.

* V& duong anh hudng va xuat két qua vi tri bat loi cua tai trong cho mémen mat cit
gitra nhip 3.

I
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Bai toan nay duogc thuc hién trén phién ban MIDAS/Civil 7.01
7.2.2. Thiét 1ap ban dau ciia dy 4n

+ Thiét Igp don vi:

= Theo bai toan d cho h¢ thong don vi dugc chon: chidu dai 1a m va luc 1a kN.

® Chon menu Tools = Unit System va chon don vi trén giao di¢n Unit System nhu

Hinh I1I-214.

= Nhén nat OK dé xac nhan.

Force (Mass)

N (ka)
 an * kN (ton)
" kot (ko)
{~ tonf (ton)
" Ibf (b)
" in " kips (kips/g)

" mm

ft

Temperature

(* Celsius (" Fahrenheit

MNote : Selected units are displayed in relevant

dialog boxes, Values are NOT changed with
Hnita.

[~ Set/Change Default Unit System

OK | Apply

Cancel |

Hinh III-214: Thiét Iap don vi cho bai toan

+ Xdc dinh kiéu két cdu: Bai toan da cho 1a bai toan két ciu phing nén ta thiét lap kiéu két

cau nhu sau:

® Chon menu Model = Structure Type.

® Trong muc Structure Type: chon X — Z Plane.
* Nhan OK dé két thuc viéc thiét 1ap.

Structure [yps

Structure Type

" 3D {+ X-ZPlane " ¥-ZPlane " X-Y Plane

Conversion of Structure Self-weight into Masses

{+ Do not Convert

" Lumped Mass
{+

-
" Consistent Mass

9.806 mfsec”2
0 Icl

Gravity acceleration :

Initial Temperature :

[ Align Top of Beam Section with Center Line (X-Y Plane) for Display

" Constraint RZ

[~ Align Top of Slab{Plate) Section with Center Line {X-¥ Plane) for Display

oK

Cancel |

Hinh III-215: Xac dinh ki€u két ciau cho bai toan

(&

= Bam vao nut

Front dé c6 thé quan sat mo hinh két cdu dé dang hon.
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7.2.3. Thwe hién m6 hinh héa
7.2.3.1. Khai bao vit li¢u
+ Trong bai toan nay ta tién hanh khai bao 2 vat liéu sau:
= Vat liéu bé tong (4p dung cho dam).
= Vat li¢u thép (ap dung cho céc tru).
4 Qua trinh khai bao vat li¢u bé tong dugc tién hanh nhu sau:

= PAu tién, chon menu Model = Properties = Matqrial hodc TreeMenu Structure
Analysis & Geometry = Properties @ Material. Xuat hién hop thoai Properties véi
thé Material:

M aterial | Section | Thickhess |

1D | Mame | Type | Standard Add...

Maodify...
Delete
Copy
Import
Renumber

Hinh III-216: HOp thoai Properties véi thé Material

= Bim nut Add... trong hdp thoai Properties —» Xuét hién hop thoai Material Data.
Trong hop thoai nay nhép céc thong so tuong tng vao giao dién nhu Hinh II1-216:

¢ Nhap tén vat liéu “Thep” vao 6 Name.

¢ Chon “Steel” trong muc Type of Design clia phan Elasticity Data.
¢ Chon “None” trong muc Standard cia phan Steel.

¢ Nhap E = 2e+8 (KN/m?) vao 6 Modulus of Elasticity.

¢ Nhap u = 0.3 vao 6 Poission’s Ratio.

¢ Nhép a =1.2¢-5 (1/°C) vao 6 Thermal Coefficient.

¢ Nhiap y=78.5 (KN/m’) vao 6 Weight Density.

¢ Bam nut OK dé két thuc viéc nhép dit liéu.
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Material Data

M

aterial Data

General
Material 1D

Elasticity Data

Type of Design

——

Steel hd

Name

Thep

Steel

Standard  |None -

g

oo [ ]

Congete

Type of Material
{+ Isotropic

Steel

Modulus of Elasticity :
Poisson's Ratio
Thermal Coefficent :
Weight Density

[™ Use Mass Density:

Concrete
Modulus of Elasticity :

Poisson's Ratio
Thermal Coefficent :
Weight Density

r

Plasticity Data

Plastic Material Name
Thermal Transfer
Spedfic Heat

Heat Conduction

" Orthotropic

Standard

DB

[2:0000=008 | oum~2
oz
(12002005 fc)
[ 75 ki3
[ 0 wumrak

0 knim~3
0 kN/m*3/a

MNOME -

0 kealTa/kNFTC]
0 kealjm=*hr=[C]

oK | Cancel |

(a)

General

Material ID

Elasticity Data

Type of Desian

——

Concrete hd

Betong

Steel

Standard

S

I

DB

Concrete

Type of Material
{+ Isotropic

Steel

Modulus of Elasticity :
Poisson's Ratio
Thermal Coefficent :
Weight Density

r

Concrete
Modulus of Elasticity :

Poisson's Ratio
Thermal Coefficient :
Weight Density

[~ Use Mass Density:

Plasticity Data

Plastic Material Name
Thermal Transfer
Spedfic Heat

Heat Conduction

Standard  |Mone

" Orthotropic

0 kNim~3fa

3.1000e+007  jpyjm~2

0.2
1.0800e-005  1j[c]

245 kNfm~3

0 knjm~3fa
NONE h

0 keala kN=TC]
0 kealim*hr=[c]

oK | Cancel

(b)

Hinh III-217: Nhap di liéu cho vat liéu (a) Thep va (b) Betong

+ Ap dung qua trinh tuong tu cho vat li¢u Befong con lai. Két qua khai bao vat liéu dugc
quan ly trén thé Material ctia hdp thoai Properties nhu trén hinh bén.

b aterial | Section | Thickness |

D | MName | Type

| Standard

1 Thep
2 Betong

Steel
Concrete

Add...

Modify...
Delete
Copy
Import
Renumber

Hinh III-218: Két qua khai bao vat liéu.

4+ Gan vat liéu cho timg phan cta két cau:

® Nhan vao nut Select Window trén thanh cong cu va chon céc phan tr muon gan
vat lidu.

® Chon vat liéu can gan trong cua s0 7ree Menu. Kich chudt phai va chon Assign.
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7.2.3.2. Khai bdo mdt cit
+ Trong bai toan ndy co hai loai mat cat:
= Mit cit dam (ap dung cho dam).
= Mt cit try (4p dung cho cac tru).
4 Quia trinh khai bao mat cit dam dugc tién hanh nhu sau:

* Pau tién, chon menu Model =
Properties = Section hodc
Tree Menu Structure Analysis

Material  Section | Thickness |

= Geometry = Properties = D [ Name [Type [ ’shape =
Section — Xuat hién hQp thoai Modify...

. , . N . Delete
Propertles véi thé Section. -
opy
Impart
Renumber

Hinh III-219: HOp thoai Properties vai thé Section

* Bim nut Add... trén hop thoai nay dé nhdp mat cit m&i — Xuét hién hdp thoai Section
Data. Trong hop thoai nay, ta chon thé co6 tén la DB/User sau d6 tién hanh nhép céc so
liéu cuia mat cat dam.

Section Data - Section Data -
- - - - = -
DE/User I DB /User ]
SectonID |1 | [ ko SeconID |2 ‘ O rpe
Name | Dam = User " DB AISC2K(US) Name | Tru + User " DB

Sect. Mame Sect. Name

|¥ Consider Shear Deformation. I¥ Consider Shear Deformation.

Offset: Center-Center

i Change Offset ...

Show Calculation Results. .. | OK | Cancel |

Offset: Center-Center

| Change Offeet ...

Show Calculation Results. .. | OK ‘ Cancel |

(a) ] (b)
Hinh III-220: Nhap dir liéu cho (a) mat cat dam va (b) mat cat tru

¢ Nhap tén mat cat “Dam” vao 6 Name.

L

8
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¢ Vi mat cit “Dam” 12 mat cat dang chit nhat rong nén ta chon kiéu mat cat 1a Box.
S liéu nhap duge minh hga nhu trén hinh.

¢ Kich chon User dé nhap kich thuéc cho mat cit:
e Nhap H=2 (m)

o Nhap B = 6 (m) Material Section |Thickness|
° Nhép w = 01 (m) D | Name |Type Shape Add...
A Lo I
e Nhap #/=0.04 (m) Delete
* Bim nut OK dé két thic viée oy |
A ~ 1A Import
nhap du ll@u. Renjmber

+ Ap dung qua trinh twong tu cho
mit cit tru con lai. Tuy nhién, vi
mit cit tru l1a mat cit tron r6ng nén
ta chon kiéu mat cit 1a Pipe.

4+ Két qua khai bao mit cit dugc
quan ly trén thé Section cua hop
thoai Properties nhu trén hinh.

Hinh III-221: Két qua khai bao mat cit

7.2.3.3. Xdy dung mé hinh phan tiv

X4y dung mé hinh phan tir bao gdm cac cong viéc chinh 14 tao cac nut va phan tu; gan cac diéu
kién bién, v.v. Viéc mo hinh héa phan tir dugc thyc hién cin cir vao cau tao va diéu kién lam
viéc cua cong trinh.
4 Céc phan tir trong mo hinh c6 thé dugc xay dung bang nhiéu cach khac nhau. Trong vi du
minh hoa ndy, mé hinh phan tir s& dugc mé hinh theo phwong phap Extrude. Trudc hét,
phai tao nit xudt phat cho dam:

= Chon menu Model = Nodes = Create Nodes xuit hién hop thoai nhu hinh sau:

Mode: IEIement | Boun... | Mass | Load l

|Create Modes j J
Skart Mode Mumber | 1 J

Coordinates (x,w,z)
|0,0,0 m

Copy
Mumber of Times n El:

Distances (dx,dy,dz]

|0,0,0 m

[v Merge Duplicate Modes J

[v Intersect Frame Elements J
apply | Close |

Hinh III-222: Hop thoai nhap cac thong so khi tao nit cho moé hinh
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® Nhap toa do nat dau tién Coordinate (x,v,z): 0,0,0 Element Attribute
. Lan o . B . Element Type: Beam i
® Nhaép s0 lan 1ap khi tao nat Number of Times: 1 Material :
| 2 |2: Betang j J
= Khang dinh viéc nhdp bang bam nit Apply. Két qua s& cection
tao ra 1 nut twong ng v6i diém nat dau tién cua két [ 1 [1Dem =] ]
cAu.

Beta Angle : a * | [Deq]
+ Pau tién, phan dam cua khung s& duoc md hinh s& bang
cach su dung Iénh Extrude v6i chiéu dai da cho nhu hinh

veé tu nut da t{lO. Generation Type
{* Translate { Rotate { Project

* Goi menu Model = Elements = Extrude xuit hién | Trandation
h6p thoai. (" Equal Distance

. i+ U | Distal
¢ Chon Generation Type: Translate reanE e

¢ Trong muc Translation chon Unequal Distance va
nhép vao 0 Distances: 30,2@20,30

Axiz: ™ x Oy O z " Arbitrary

Distances : 30,2@20,30 m

= Bam vao nut Select Window trén thanh cong cuy va || (Bemele: 5.3 4.5, 3@5.0)

lurra chon nat vira tao ra trén ctra sO mo hinh.

= Bam nut Apply dé khang dinh.

Merging Tolerance |

Apply | Close |

Hinh III-223: Tao phéan
dam cia két cau bang
phudng phap Extrude

+ Tiép theo, hai tru s€ dugc mo hinh ciing béng phuong [ Eement atribute
phép Extrude. Phan sau minh hoa viéc tao tru bén trdi con || ElementType:  |Beam hd
A 21 ol TA . Material :
tru bén phai s€ thuc hién tuong tu: , [ 2][ e o=
= Goi menu Model = Elements = Extrude... xuat hién || Section:
hop thoai. [ 2]z =]
Beta Angle a * | [Deql

¢ Chon Generation Type: Translate

¢ Trong muc Translation
Generation Type

¢ Chon Equal Distance va chon Axis 1a x (+ Translate (" Rotate (" Project
n . A Translation
[} L= -
Nhép vao 6 dx,dy,dz: -20,0,-20 & Equal Distance
e Phan Number of Times : 1 L

® Bam vao nut Select Window trén thanh cong cu va dodvdz [20,020  m
lga chon nat s6 2 (nut cuodi cia phan tur thir nhat) vira
tao ra trén ctra sO mo hinh.

Mumber of Times : 1 =
= Bam nit Apply dé khang dinh.

4+ BAm vao nit Fit trén thanh cong cu dé hiéu chinh

toan bo ket cau vira voi khung nhin trong ctra s6 mo hinh Merging Tolerance |

Apply | Close |

Hinh III-224: Tao tru bén
trai cua két cau bang
phuong phap Extrude

J



GIAO TRINH TU PONG HOA THIET KE CAU PUONG

+ Két qua ta dugc mo hinh dam nhu hinh.

Hinh III-225: Két cau khung sau khi dugc mo hinh trong rng dung
7.2.3.4. Khai bdo lién két

Trong bai todn nay, c6 hai loai lién két duoc st dung do 1a lién két ngoai va lién két trong:
4 Lién két ngodi: O bai toan nay lién két ngoai chinh 1a cac gdi cta cua két ciu bao gdbm
» Ngam cé dinh: tai cac chan tru ctia két ciu. Trinh tu khai bao ngam c¢b dinh duogc thuc
hién nhu sau:

¢ Chon menu Model = Boundaries = Support... xuét hién hdp thoai nhu hinh sau:

Mode | Elernent Eaundar',r| Mass | Load MNode | Element Bnundar',fl Mass | Load

|5up|:|or13

Boundary Group Mame

=l

Support Type {Local Direction)

|Supp0ris

Boundary Group Name

ElEl

Support Type (Local Direction)

|Default j J |Defau|t j J
Options Options
(« add (" Replace { Delete (* Add (" Replace (" Delete

Z Z
By Dy » 7 Ry Dy W
R Dx Rz Dz
Rz Rz
Dz x Iz *
v D-ALL [ D-ALL
Dx v Dy v Dz |[v px [ Dy W Dz W
v R-ALL [ R-ALL
Rx ¥ Ry ¥ Rz |[v Rx W Ry [ Rz W
Apply | Close | Apply | Close |
(a) Ngam cd dinh (b) Goi di dong

Hinh III-226: Hop hoi thoai dé khai bao (a) ngam cé dinh va (b) gdi di dong

¢ Khéng ché cac t‘hénh phén chuyén vi ctia nut: Trong hdp hoi thoai nay kich ghon’ tat
ca cac thanh phan Dx, Dy, Dz, Rx, Ry, Rz (hoac kich chon D-All va R-All) d¢ khong
ché toan bd cac thanh phan chuyén vi cia ntt.

¢ Kich nat [ Select Window trén thanh cong cu va quét chon nat s& tao ngam cb
dinh.
¢ Cubi cung nhén nat Apply dé xac nhan.
* Goi di déng: 1a cac gbi tai hai diém dau va cudi ctia ddm. Viéc mo hinh héa gbi di
dong cling dugc thuc hién tuong ty nhu mo hinh hoéa ngam c6 dinh nhung tai budc
khong ché cac thanh phan chuyén vi thi chi kich chon céc thanh phan Dy, Dz, Rx, Rz.
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* Tuy nhién, trong vi du nay hai try cta két ciu déu nghiéng mot goc 45°. Do vay dé mo
hinh két cau trong tng dung mo ta ding voi sy [am viée cua nd ngoai thyc t€ nén phai
xoay hai ngam ¢0 dinh da tao mot goc 45° (chan tru trai) va -45° (chan tru phai).

® Duoi day la trinh thyc hién vi¢c xoay ngam ¢ dinh & chan tru trai:
¢ Bat ché do hién thi hé toa dd cua nut béng cach kich vao nut E trén thanh cong

cu. Xué‘g hién h(:)p thoai nhu hinh bén. Chon thé Node kich chon muc Node Local
Axis.Nhan Ok d€ xac nhan.

Display |£|
Load ] View ] Design ]
MNode l Element ] Property ] Boundary I Misc ]
[ Mode
cENode Local Axis
[ Display by Group | J

| Display by Selection |v Display by Member
[ Hidden Labels

Display Option | Reset all |

Ok | Cancel | Apply |

Hinh III-227: Hop thoai hé toa do nat

¢ Kich nut Select Window trén thanh cong cu va

quét chon niit chan cua tru bén trai. [Node Local Axis I
¢ Chon menu Model @ Boundaries @ Node Local Options
Axis... xuat hién hop thoai nhu hinh sau. (¢ AddReplace (" Delete
o Chon Add/Replace trong muc Options. Define Local Axis
Input Methed :
e Trong muc Define Local Axis: & angle (" 3points " Vector
A Input Method : Angle oz’ Z
A about y’: 45 o
o Nhan nat Apply dé xac nhan. x e
= Viéc xoay ngam cd dinh ¢ chan try phai ciing thuc z w* f ¥
hién tuwong ty nhu xoay ngam co dinh & chan tru trai
chi khac & cho 1a goc xoay la -45°. aboutx: |0 ~| Idedl

about y': 45 | [deq]
about 2™ 0 | [deq]

Apply | Close |

Hinh III-228: HOp thoai dinh
nghia hé toa do nat
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+ Lién két trong: chinh 1a lién két khép tai diém

giita ctia két cau. D& mo hinh hoéa khép (chét) Iy | Node | Element  Boundary| Mass | Load
tuéng trong MIDAS ta sir dung chitc ndng giai | =
phong lién két Beam End Release. Trinh tu thyc | |83 EndRelease = o
hién nhu sau: Boundary Group Name
= Bat ché do hién thi chidu cia phin tir bing | | [Defaut = -
cach kich vao nut E trén thanh cong cu. Options
Xuat hién hop thoai nhu hinh dudi. Chon thé {+ AddReplace (™ Delete
Element kich chon muc Local Direction.
General Types and Partial Fodaty
Display |£|
£
Load ] View ] Design ] T
Node Element l Property ] Boundary ] Misc ] Fz oy
Hz% My
st By
e
[ Element Number N 1% #
[ Element Type Number N2 o
:ElementType MName
[ Gap
[ Hook e . [ =
[Cable Type: [+ Relative " Value 3
C% iMode jMode
Fx | r I |
Fv (I ) |
Fz ([T | o |
Mx || r |
[~ Display by Group | J |
[~ Display by Selection |v Dizplay by Member My I_ 'F |0
[~ Hidden Labels Mz o . I |
Display Option | Reset All |
0K | Cancel | Apply | Fx, Fy" Fz
Mx, My, Mz :
Hinh III-229: Hop thoai bat chiéu xac dinh Pinned-Pinned |  PinnedFixed _ |
cua phan tu FiedPinned | FixedFiced |
® Chon menu Model = Boundaries = Beam
End Release... xuat hién hop thoai nhu Hinh Apply | Close |

11-230.
Hinh III-230: HOp thoai giai phong
lién két dau phan tor
®= Dung nut Select Window dé lua chon phan tir can giai phong lién két mot d?}u va
kich chon thanh phan ndi luc giai phong trong hop thoai. Kich vao nut Apply dé xac
nhan.

= Két qua nhu sau:

Hinh III-231: K&t qua khai bao lién két cia két cau
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7.2.3.5. Khai bdo tdi trong tinh
7.2.3.5.1. Khai bdo cac truong hop tdi
Viéce khai bao cac truong hop tai dugce thyc hién theo trinh tu sau:
4 Chon menu Load = Static Load Case xuit hién hop thoai Static Load Case.

+ Tién hanh thém cac truong hop tai vao chuong trinh (DC, DW, USER) nhu sau.

Tén trwdng hop | Kiéu (Type) Mo ta
tai trong (Name) (Description)
DC Dead Load of Component and Attachments(DC) Tai trong ban than
DW Dead Load of Wearing Surfaces and Utilities (DW) | Tai trong phan bo
USER User Defined Load (USER) Tai trong tap trung
(Siaticload Cove: R - Mode | Element | Boundary| Mass Load |
- M::?fy | |self weight -] .
DescriDtiunl : Delete |
= — E ~Load Case Mame
» -
Dead Load of Wearing Surfa| Tai trong phan bo IDC J —|
User Defined Load (USER) | Tai trong tap trung
—Load Group Name
IDEfault j _l
— Self Weight Factor
gt 2 Mty
Z 4
H ' gt X
X
Hinh III-232: Khai bao cac truang hgp tai trong tinh « o
7.2.3.5.2. Khao bao tdi trong ban than (DC) v [0
Vi¢c khai bao tai trong ban than dugc thuc hién nhu z |o
sau: o]
. £, 4 +n n Load Case X |Y | Z | Group
+ Ch(_)l:l menu‘Loa(Al = Self Weight... xuat hién hdp = rEERT
thoai nhu hinh bén.
+ Trong muc Load Cases Name chon DC.
4+ Trong muc Self Weight Factor phan Z nhap vao < | i |
gia tri -1. ~Operation
+ Nhan niit Add & xac nhan. add | wodfy | Delete |

+ Két qua thu dugc nhu trén hinh.

Close |

Hinh III-233: Khai bao tai trong ban

than két cau
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7.2.3.5.3. Khai bdo cdc tdi trong phin bé (DW)
Trong bai toan ¢ 2 loai tai trong phan bé:
4 Tai trong phan bd déu ndm trén nhip 1.
4 Tai trong phan bb khong déu nam trén nhip 3.
Trinh tu khai bao tai trong phan bd déu trén nhip 1:
+ Dung niit sl Select Window chon phan tir ctia nhip 1.

+ Goi menu Load / Element Beam Loads... va nhip dir
li¢u vao trong trang Load:

® Load Case Name: DW
® Options: Add
® Load Type: Uniform Loads
® Direction: Global Z
® Value: Relative
B ox/:0;x2:1
= w:-45
+ Sau d6 kich bAm nut Apply.

Trinh tu khai bao tai trong phan b6 khong déu trén thanh AB:

+ Dung nat sl Select Window chon phan tir ciia nhip 3.

+ Goi menu Load = Element Beam Loads... va nhap dir
liéu vao trong trang Load:

® Load Case Name: DW
= Options: Add
® Load Type: Trapezoidal Loads
® Direction: Global Z
® Value: Relative
B oxl:0;x2:1
= wl:-60; w2: -40.
4 Sau d6 kich bAm nut Apply.

|Element Beam Loads ﬂ J
Load Case Name
on = =]
Load Group Mame

|Default j J

Options
f* Add ( Replace 1 Delete

Load Type
|Uniform Loads ﬂ

w

LI

Mig—ooo———®N:
Hi
X2

Direction : Global Z -

Projection : " Yes {* No

Value
{* Relative " Absolute

x1 |0 w [-45
x2 |1 [o
%3 |0 [o
w4 |0 [o
Unit:  kM/m
Apply | Close |

Hinh III-234: Khai bao tai
trong phan b6 déu

|Element Beam Loads j J
Load Case Mame
[ow =1 L]
Load Group Mame

|Default j J

Options
f¢ Add ( Replace " Delete

Load Type
|Tra|:-ez-:idal Loads ﬂ
we o
"
My @Mz
A
it
Hs

Direction : Global Z -

Projection : (" Yes (% No

Value
(+ Relative (™ Absolute

xi|0 Wi |-a0
x2 |0 wz | -40
x3 |0 w3 |0
x4 |0 w4 |0
Unit:  kMNJ/m
Apply | Close |

Hinh III-235: Khai bao tai
trong khong déu
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+ Két qua thu duoc nhu trén hinh.

Hinh III-236: Két qua khai bao tai trong phan bo két cau
7.2.3.5.4. Khai bdo cdac tai trong tdp trung (USER)

Trong bai todn c6 2 loai tai trong tap trung:
4 Luyc tap trung nam trén 2 tru:
= Lyc tap trung thir nhat tac dung vudng goc vai tru trai.
» Luyec tap trung thir hai tic dung thang dtng tir trén xudng tru phai.

+ Momen tip trung tac dung & giita nhip 2 nhung tic dung vao cudi cua phan tir bén trai
nhip 2.

Trinh ty khai bao luc tap trung tac dung 1én tru trai:

4 Bat ché do hién thi chiéu cta phan tir bang cach kich vao nut E trén thanh cong cu.
Xuat hién hop thoai nhu hinh dudi. Chon thé Element kich chon muc Local Axis.

Display |£|

Load ] View ] Design ]
Node Element l Property ] Boundary ] Misc ]

[ Element Mumber

[ Blement Type Number
[ Element Type Name
[ Gap

[ Hook

Cv‘Lcu:aI Axis )
ocal Direction

[ Display by Group J
[ Display by Selection Iv Display by Member
[ Hidden Labels

Display Option | Reset Al ‘

oK | Cancel | Apply |

Hinh III-237: HOp thoai bat hé truc toa do cua phan tir
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4+ Dung nut Select Window chon phan tir tru bén trai.

4+ Goi menu Load = Element Beam Loads... va nhap dir

li¢u vao trong trang Load:
® Load Case Name: USER
® Options: Add
® Load Type: Concentrated Forces
= Direction: Local z
® Value: Relative
= x[:1/2
= Pl:-145
4 Sau d6 kich bAm nat Apply.

Trinh ty khai bdo luc tap trung tac dung 1én tru phai:

+ Dung nut Select Window chon phan tir tru bén trai.

4+ Goi menu Load = Element Beam Loads... va nhap di

liéu vao trong trang Load:
® Load Case Name: USER
= Options: Add
® Load Type: Concentrated Forces
® Direction: Global Z
® Value: Relative
= x[:1/2
= Pl:-145
4 Sau d6 kich bAm nut Apply.

|E|ement Beam Loads j J

Load Case Mame

|USER ~ ..

Load Group Name

|DefT:iuIt j J

Options
(+ Add ( Replace 1 Delete

Load Type
|Cnncentrahed Forces j

Pi - P

Direction : Local z -
Projection : & =

Value
{* Relative " Absolute

x1|0 p1|-145
x2 |0 pz|o
x3 |0 P30
x4 |0 P40
Unit: kM
Apply | Close |

Hinh III-238: Khai bao tai
trong tap trung

|E|ement Beam Loads j J

Load Case Mame

|usEr =] J

Load Group Name

|Def7:lu|t j J

Options
(¢ Add (" Replace 1 Delete

Load Type

|Concentrated Farces ﬂ
P1 - P
} }

Direction : Global 2 A
Proiection e O

Value
{* Relative " Absolute

x1 |0 P1|-145
x2 |0 pz |0
x3 |0 P30
x4 |0 P40
Unit: kM
Apply | Close |

Hinh III-239: Khai bao tai
trong tap trung
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Trinh tu khai bdo mémen tap trung tac dung 1én diém giita nhip
thur 2:

+ Dung nut Select Window chon phan tir bén trai cta nut
nam gitra nhip 2.

+ Goi menu Load = Element Beam Loads... va nhap dir
liéu vao trong trang Load:

® Load Case Name: USER
= Options: Add
® Load Type: Concentrated Moments/Torsions
® Direction: Global Y
® Value: Relative
= xl:1
= MI:-120
+ Sau d6 kich bAm nut Apply.

4 Két qua thu duoc nhu trén hinh.

|Element Beam Loads

Load Case Mame

=1

|user

Load Group Mame

3 .

|Defau|t

Options

f* add ¢ Replace ( Delete

Load Type

3 .

|Cnncentrated Momenﬁﬁorsinnsﬂ

M
. Mz
wn @/
M :
P
1
N1 ™
i
Direction : Global ¥ -
Projection : (s (=
Value
{* Relative " Absolute
x| 1 M1 |-120
x2 |0 Mz |0
x3 |0 M3 |0
x4 |0 M4 |0
Unit:  kMN*m
Apply | Close |

Hinh III-240: Khai bao tai

trong tap trung

Hinh III-241: Két qua khai bao tai trong tap trung

7.2.3.6. Khai bao tai trong di dong

7.2.3.6.1. Lwa chon tiéu chuan sé dwoc ap dung cho viéc phan tich tai trong di dong

Tiéu chuin tai trong di dong dugc lua chon tir menu Load = Moving Load Code... hodc tu
menu Tree Structure Analysis = Moving Load Analysis = Moving Load Code s€ xuat hién

hop thoai Select Moving Load Code.
4 Trong hop thoai nay lwa chon tiéu chuan A4SHTO LRFD.
4+ Nhan OK dé xé4c nhan.

J
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Maving Load Code : AASHTO LRFD

Ok

7.2.3.6.2. Dinh nghia lan xe Define Design Traffic L

Viéc dinh nghia lan xe chay duoc thuc hién theo trinh ty sau: laneName : | Laxe

Traffic Lane Properties

L

Start

+ Chon menu Load = Moving Load Analysis Data =
Traffic Line Lanes... xuat hi¢n hop thoai:

[ raffic Line Lancs )

a : Eccentricity

Eccentricity 0 m

Lane Mame

Vehicular Load Distribution
{+ Lane Element " Cross Beam
Cross Beam Group
Skew

Start | 0 E End |0 El'deu]

Moving Direction

Hinh III-243: HOp thoai thém lan xe vao moé hinh e T

4+ Nhan nut Add s€ xuat hi¢n hdp thoai nhu hinh bén dé Selection by
A r y, A A 5 < {+ 2Points { Picking " Number
nhap cac céc thong so cua lan xe:

|o,0,0

= Lane Name: Lanxe [100,0,0

Operations

. o
Eccentricity: 0 add | nsert

" Vehiecular Load Distribution: Lane Element Eccen.
(m)

® Moving Direction: Both

= Selection by: 2 Points

® Chon diém nut dau va cudi cua lan xe can dinh nghia.

Nhin OK dé xéac nhan.

| Cancel

Hinh III-244: HOp thoai dinh
nghia cac thong s6 lan xe

+ Keét qua cua viéc khai bao lan xe nhu sau:

Hinh III-245: Két qua viéc khai bao lan xe
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7.2.3.6.3. Dinh nghia tai trong xe
Vi¢e dinh nghia tai trong xe dugc thuc hién theo trinh tu sau:

4 Chon menu Load = Moving Load Analysis Data = Vehicles... xuat hién hop thoai
nhu hinh dudi.

Vehidle Name | Type | Add Standard
Add User Defined
Maodify
Delete

Close

Hinh III-246: Hop thoai dung dé thém tai trong xe tac dung trén két ciu

+ Nhan vao nit Add Standard dé thém céc tai trong xe tiéu chuan:

Define Standard Vehicular Load .L 52 | Define Standard Vehicular Load | L=
Standard Name Standard Mame
AASHTO LRFD Load | AASHTO LRFD Load |

Vehicular Load Properties Vehicular Load Properties

Vehicular Load Name : |""-‘93_-"'E_3‘TUc Vehicular Load Name : | HL-93_Xe_2truc
vehicular Load Type : |HL-937RK =] Vehicular Load Type : |HL-2TDM |
Dynamic Load Allowance : 0 % Dynamic Load Allowance : 0 %
Pz P2 1 Pz
T VL W
e ———— pe——»]
¥ D1 Dz—Dz ¥ ' D1 ¥
} { } |
No | Load() | Spacng(m)|  w [9.3401007¢ knjm Mo | Load(ay) [  Spacngm)[  w [9.3401007 kjm
1 35.5858 42672 . 1 111.206 1.2192 e |0 o
2 142,343 4,2672 2 111.206 end
3 142,343 9.144 pm |0 kN pm |0 kg
dwi |0 khfm dwi |0 kM fm
do1l |0 m do1l |0 m
dwz2 |0 kMfm dwz2 |0 kMjm
dpz |0 m do2 |0 m
oK | Cancel | oK | Cancel |

(a) Xe tai 3 truc (b) Xe tdi 2 truc
Hinh III-247: Hdp thoai dung dé dinh tai trong xe tiéu chuan

4+ Két qua khai bao tai trong xe tiéu chuan:

Vehicles - [ =2 |
Vehicle Name | Type | Add Standard |
HL-93_Xe_2truc Standard
HL-83_Xe_3truc Standard Add User Defined |

Modify |
Delete |
Close |

Hinh III-248: Két qua khai bao tai trong xe tiéu chuan
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7.2.3.6.4. Dinh nghia nhom xe
Viéc dinh nghia nhom xe dugc thuc hién theo trinh ty sau:

4+ Chon menu Load = Moving Load Analysis Data = Vehicle Classes... ¢ nhom hai tai
trong xe ti€u chuan vira dinh nghia thanh mot /op xe co tén la Xetai. HOp thoai Vehicle
Class Data nhu hinh dudi s€ xuat hién sau khi chon menu trén:

Vehide Class Name : Vehide Class Name : | Xetai

Vehide Load Selected Load Vehide Load Selected Load

HL-93_Xe_2truc HL-93_Xe_2truc
HL-93_Xe_3truc HL-93_Xe_3truc

B ]
< <

Hinh III-249: HOp thoai tru'dce khi va sau khi luva chon tai trong xe
® Nhap vao 0 Vehicle Class Name: Xetai

. A . r 1A \ , -= 2
® Luya chon toan b tai trong xe trong phan Vehicle Load sau d6 bam vao nut J de
chuyén toan bd tai trong xe sang phan Selected Load.

* Nhan OK dé xac nhan.
4+ Két qua khai bao I6p xe nhu hinh sau:

Class Mame
Xetai

Hinh III-250: Két qua viéc khai bao /dp xe
7.2.3.6.5. Dinh nghia cac truong hop tai trong di dong

Sau khi da dinh nghia cac lan xe va cac [op xe, cac truong hop tai trong di dong s€ duoc dinh
nghia dé xac dinh cac truong hop tai trong di dong tac dung 1én két cau. Trong vi du nay ta chi
dinh nghia 1 truong hop tai trong xe tai tac dung lén két cau. Trinh tu dinh nghia nhu sau”
4 Chon menu Load = Moving Load Analysis Data = Moving Load Cases... xuat hién
hop thoai Moving Load Cases.

o



CHUONG III: PHAN TiCH, TINH TOAN KET CAU

Load Case | Description

Hinh III-251: HOp thoai dinh nghia truéng hgp tai

4 Nhan vao nut Add dé thém truong hop tai xuat hién hop thoai Define Moving Load Case.
Nhap céc thong s6 nhu hinh dudi:

= Joad Case Name: MV

® Description: Hoat tai

= Muc Sub-Load Cases phin Loading Effect || 'osdCaseName s |V
chon phan Independent. Description : | Hoat tai
= Nhan nit Add dé thém trudng hop tii trong R
di dong tac dung Ién két cau. Xuat hién hop Num of Loaded Lanes Scale Factor

thoai sau: 1 L2

Load Case Data

Vehide Class : |UC:Xetai

Scale Factor : 1

Min. Mumber of Loaded Lanes :

Max. Number of Loaded Lanes Sub-Load Cases
Loading Effect

Assignment Lanes " Combined {* Independent

List of Lanes selected Lanes
Lanxe

Vehide dass | Scale | Lanel |
VC:¥etai 1 Lanxe

=]
<]

Cancel |

Hinh III-252: Pinh nghia truéng hgp con cua tai di
dong
Hinh III-253: Pinh nghia trudng hop con cua tai di dong

* Nhén OK dé xac nhan duoc két qua nhu hinh sau:
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Load Case I Description

My Hoat tai
Modify |

Delete |

Close |

Hinh III-254: Két qua khai bao trudng hgp tai trong di dong
7.2.3.7. Té hop tdi trong(CB)
Viéc khai bao td hop tai trong dugc thuc hién theo trinh ty sau:

4 Chon menu Results = Combinations... hoic nhin t6 hgp phim Ctrl + F9 xuat hién hop
thoai Load Combinations.

4 Sau d6 thyc hién thém t6 hop trong véi céc tai trong da khai bao ¢ phﬁn trén vao phﬁn
Load Combinations List cung v&i cac hé s tuong ing cla ting trudong hop tai trong vao
trong phan Load Cases and Factors nhu hinh dudi:

e e i el DI

General |Stee| Design I Concrete Design I SRC Design I

r—Load Combination List —Load Cases and Factors
No Name | Active Type Description s LoadCase Factor =
o7 1|1 CB Activ Add To hop tai trong DC(ST) 1.1000
* DW(ST) 1.4000
USER(ST) 1.2500
MWV (V) 1.7500
*
4 I 3 =
Copy | Import... Auto Generation... Spread Sheet Form Copy into | ISteeI Design vl
File Name: I E:'\My Data\Working¥Tai chuc truong'Bai toan khung pk Browse | Make Load Combination Sheet | ‘ Close |

Hinh III-255: Khai bao t6 hop tai trong

Q
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7.2.4. Chay chwong trinh

Sau khi tién hanh mé hinh hoa két ciu, ta chon menu Analysis = Perform Analysis hoac nhén
nut 5 d¢ chay chuong trinh. Néu qua trinh m6 hinh hoa khong co6 16i thi s€ co thong bao thuc
hién thanh cong & trong ctra s6 Analysis Message nhu hinh:

&1 Civil 2006 - [EAMy Data\Working\Tai chuc truong)\Bai toan khung phang] - [Model View]

{ﬁ Fle Edit View Model Load Analyss Resufts Design Mode Query JTook Window Help -8
Freque...| Grid/s... | UCS/GCS View C| Activat...| Wizard | Node | Element | Property | BC/Mass  Stage | Load | Moving | Settlem... | Result | Influenc...| Quen
EFPxss0RE 2 F Base S BB R @ e

DS W - Sk HEAAOG® BY BB ae ¢ - & - Gla
Tree Menu 2 x4 & Model View el

Menu | Tables | Group Works |
R wiorks
-1 R Stuctres
2 Nodes:7
+ %8 Elements : &
-1HE Properties
+| [T] Materal: 2
+ I Section: 2
~I sy Boundaries
+| 4% Supports: 4
+| b=| Beam End Release : 1
+1- 24 Node Local Axis : 2
| % Static Loads
—| ] Static Load Case 1 [DC ; Tai tror
W SeffWeight [SZ=1]
—I]) Static Load Case 2 [DW ; Taitio
&5 Element Beam Loads : 2
-] Static Load Case 3 [USER : Tai
&, Element Beam Loads : 3
I & Moving Load Analysis
&) Moving Load Code [ AASHTO LI
B Traffic Line Lanes : 1
o Vehicles : 2
B Vehicke Classes : 1
[E Moving Load Cases : 1

= PHIIP % ==4 t 0O

i B

]

+
+
+
+

P

Massage Window x g
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED.......E:\My Data\Working\Tai chuc truong\Bai toan khung phang =
TOTAL SOLUTION TIME..: 1.14 [sec] Qs
< | > [\ Command Message )\ Analysis Message K 0| &
G:40,0,0 [T | N 2 =

For Help, press F1 Frame-2  U:40,0, 0
LS

i e

Hinh III-256: Thong bao sau khi chay chuong trinh
7.2.5. Cac két qua chinh
7.2.5.1. Phdn luc

Pé xem gia tri phan luc, chon menu Results = Reactions = Reaction Forces/Moments...
xuét hién hop thoai hién thi két qua. Lua chon truong hop tai trong, loai phan luc can hién thi
trong hop thoai vira xuét hién. Hinh dudi minh hoa viéc chon truong hop tai trong ban than
(DC) va phan luc FXYZ:

i1 Civil 2006 - [EAMy Data\Working\Tai chuc truong\Bai toan khung phang] - [Model View]

%53 Fle Edt View Model Load Analysis Results Design Mode Query Tools Window Help -
Freque... Grid/S... | UCS/GCS View C‘ Activat...| Wizard | Node | Element | Property | BC/Mass Stage | Load | Moving | Settlem...| Result | Influenc...| Quen

EFBALOE o Fii Base BN IR-PTEE: S -

D&M =20 SRBE LHEEAE R BY BB 3@ ¢ M ° &l&

Tree Menu o X |4 8 Model View

Raact\...| Defor... | Forces | Stresses

Reaction FarcesMoments v %,
Load Cases/Combinations a
sT:DC |

Step -

Comporents -
CRCR CFRZ G RZ t
COMX O MY O Mz oMz 4
¥ Local (f defined)

Type of Display L
¥ values  ..| [ legend .| H
Arrow Scale Factor: 1.000000 ®

Appl Cl =
pply lose (=)
==} @
B
?
o
s
=
£
<
Message Window 7 X ﬁ
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED... E:\My Data\Working\Tai chuc truong\Bai toan khung phang a
TOTAL SOLUTION TIME..: 1.14 [sec] Qe
< I » % Command Message ) Analysis Message L4 i +
6:50,0,0 kv ~f[m ] =

For Help, press F1 Frame-1 U:50,0,0
L S

i i

Hinh III-257: Gia tri phan luc Fxyz tai cac goi
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7.2.5.2. Biéu do noi lic, bang ndi lwc

Pé xem biéu d6 ndi luc, chon menu Results = Forces & Beam Diagram... xuat hién hop
thoai hién thi két qua. Lua chon truong hop tai trong, loai biéu dd ndi luc (momen hodc luc cit)
can hién thi trong hop thoai vira xuét hién. Hinh dudi minh hoa viéc chon truong hop tdi trong
ban than (DC) va biéu dd6 moémen My:

el N L B L R I —— N A S|
fﬁf\\a Edit View Model Load Analysis Results Design Mode Query Tools Window Help

Freque..| Grd/S... | UCS/GCS View C..| Actwat..| i Weard | Node | Element | Property | BC/Mass Stage | Load | Moving | Settlem.. | Resuft | Influenc...| Query

LR 2 ¥ ¥W-1-1- 1 F; gase C B R | @l e

= =} - Sk BEIIHA V@O B BHE 3& ¢ g © ==
Tree Menu 2 X 4 & Model View b x

Reacti... | Defor... Fnr(esl

Beam Diagrams -
Load Cases/Combinations
ST:DC -] -
Step

P

Components

C Fx € Mx

CFy C Fz € Fyz
@ My Mz € Myz
-

o

m

Display Options
@ Exact " NoFil

" SPaints @ Line il

Scale: [3.00000 | SelidFil
Type of Display

¥ Contour .| [~ Deform .|
[V Values .| [~ Legend .|
[~ Anmatz ...| [~ Undeformed

BPIIPF % «=4 4O

Fi o
- 5

i

&
I~ Mirored ...| OuickView .| :
r ]
3 Message Window B x E
Output Section Location
r - - YOUR MIDAS JOB IS5 SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan khung phang -
o OLUTIO! - o)
I absMax [ Mioax [~ A | [POTAL SOLUTION TDME..: 0.51 [sec] C
Apply Close = s
‘ w v [4]>[¥[\ Command Message ) Analysis Message 1Kl |
Define Boundary Group... Frame-2 U:60, 0, 0 G:60, 0,0 W v|[m - none =] 2| /[ 2 =
| = FE w—

Hinh III-258: Biéu d6 mémen My cia bai toan

Pé xem bang noi lyc, chon menu Results = Result Tables = Beam = Force... xuit hién hop

thoai:
i~ !
# | Records Activation Dialog |i|
Mode or Element Loadcase [Combination
all | Mone | Inverse | Prev [v DC(ST) [WPart i
[w DW(ST) [#Part 1/4
|E — J | 1to6 [w LUSER(ST) [vPart 2/4

[w MY (MY all)
[ MV(MY:max)

Select Type = MV(MV:min)

|ElementTypE j Add [ CB(CB:all)
[~ CB({CB:max)

TRUSS - u

BEAM Delete \

PLAME STRESS =

PLATE Replace

PLAME STRAIM

AXISYMMETRIC - Intersect

QK Cancel |
o ~l

Hinh III-259: HOp thoai xuat bang nai lu'c

Trong hop thoai nay, lya chon truong hop tai trong va t6 hop tai trong, ntt can xem sau do an
nut Ok dé xac nhan. Két qua thu duoc nhu sau:

Y
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w3 Fle Edit View Model Load Analysis Results Design Mode Query Tools Window Help -8 x
Fregue...| Grid/S... | UCS/GCS View C...| A Element | Property | BC/Mass Stage ‘ Load | Moving | Settlem...
& BB B M e
LM 2 SR 7 - & . G5
Tree Menu 2 x4 & Model V\ew/’{i{ Result-[Beam Force] } b 28
Menu | Tables | Group WO”‘-“ N Loat | part Axial Shear-y Shear-z Torsion Moment-y Moment-z -
R Works B i () (k) ) ko) kem) m)
- Stuciures 3 1 |De (0] 0.00 0.00 24081 .00 0.00 0.00
2 Nodes: 7 1| Dc 114 0.00 0.00 82,15 0.00 1211.47 0.00
%5 Elemenis 6 1|Dc 214 0.00 0.00 7661 0.00 123224 0.00
I HE Propertes AES s 0.00 0.00 235.37 0.00 6231 0.00
AES 2 0.00 0.00 38413 0.00 229632 0.00
+-[T] Matenal - 2 —
_ 2[DC =] 375341 0.00 47336 0.00 423360 0.00
+- I Secton:2 2[DC 114 375341 0.00 31752 0.00 2381.40 0.00
= zly Boundanes 2[oC 27 375341 0.00 21168 0.00 ~1058.40 0.00
+]-#% Supports : 4 2[oC B 375341 0.00 -105.84 0.00 26460 0.00
+ b~ Beam End Relesse : 1 2[DC im 375341 0.00 0.00 0.00 0.00 0.00
B Nods Local fses 2 3|oc [6)] 0.00 0.00 39413 0.00 229632 0.00
2 4, Static Loads 3|oc 114 0.00 0.00 23537 0.00 6231 0.00
] . o 2
@ W = £ £ =
) SR ‘1‘] 3|DC M) 0.00 0.00 24091 0.00 0.00 0.00
(L)l Static Load Case 2 [DW: Tai ko 4/DC 2] 323212 0.00 2076.01 0.00 193528 0.00
£ Element Beam Loads -2 4[oC 104 4773.46 0.00 53467 0.00 729486 0.00
—1 ] Static Load Case 3[USER : Tai 4|DC 214 £314.80 0.00 100688 0.00 SE26.05 0.00
A, Element Beam Loads : 3 4|DC 34 -7856.15 0.00 2548.02 0.00 £941.70 0.00
/B Moving Load Analyss 4|DC 1) -9397.49 0.00 4089.36 0.00 -30408.41 0.00
[ Moving Load Code [ AASHTO LI 5|DC (6] 323212 0.00 2076.01 0.00 -1935.28 0.00
i g e 1 o — T — ] —
F T'am_D Line Lane 1 [ Lanxe ] 5[0c 3 7856.15 0.00 254802 000 584170 000
—-&d Vehicles : 2 5/DC 6] 9397 49 0.00 4089.36 0.00 3040841 0.00
= Vehicies 1 [HL-93_Xe_truc 6|DC m 3753.41 0.00 0.00 0.00 0.00 0.00
& Vehicles 2 [ HL-93_Xe_3tuc iy mmeen wan ’L‘
r 4 »
[y Vehicle Classes 1 LT ]\ Beam Force £ |
& Vehicle Class 1[ Xetai | Message Window 1 x
= i Moving Load Cases 1 _[YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan khung phang -
i Moving Load Case 1[MV] | |1oTAT SOLUTION TIME..: 0.51 [sec]
| | » [ Command Message ), Analysis Message L4 |
For Help, press F1 Frame-2  U:40,0,0 G:40,0,0 N =|fm ~ mone | 2| 2
Le—> - i =

Hinh III-260: Két qua bang gia tri ndi luc

7.2.5.3. Biéu do chuyén vi, bang chuyén vi

Pé xem gia tri chuyén vi, chon menu Results = Deformations = Deformed Shape... xuét
hién hop thoai hién thi két qua. Lya chon truong hop tai trong, loai phan luc can hién thi trong
hdp thoai vira xuét hién. Hinh dudi minh hoa cho lwa chon truong hop tdi trong ban than (DC)
va chuyén vi theo 3 phuong x,y, z :

it View Model Load Analysis Results Design Mgde Query Tools Window Help -5
Freque...| Gr . | UCS/GCS View C...| Element | Property | BC/Mass Stage ‘ Load | Moving | Settlem... | Result .| Quen
EreA&0E "L s BB B R b
bhed = SHEMGAOG BY D5 Aad ¢ - & > &
Tree Menu
:

Re; - Defor...

Deformed Shape h N
Load Cases/Combinations

ST: DC -] ol

Components
DX oY oz

" DXY DYz  DXZ
« DXYZ

Type of Display

~ .| [ Undeformed
[V values .| [ Llegend .|
I~ Animatz .| [~ Mirored .|

PAIIPE & -t

r -
B
-
&
= |
“F
~
Apply Close -
Message Window
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan khung phang
TOTAL SOLUTION TIME..: 0.51 [sec]
Ll I ’ [ Command WMessage J Analysis Message K
Group Frame4 U:50,0, -5 kN

e i

Hinh III-261: Biéu d6 chuyén vi

Pé xem bang chuyén vi, chon menu Results = Result Tables = Displacements... xuit hién
hop thoai:



GIAO TRINH TU PONG HOA THIET KE CAU PUONG

r.

# ' Records Activation Dialeg

Mode ar Element

All | MNone | Inverse | Prev
|Node ~| |17
Select Type
|ElementTypE j Add
TRUSS -
BEAM Delete
|. FLAME STRESS £
FLATE Replace
PLAME STRAIM
AXISYMMETRIC ) | e erm—
|
QK Cancel
. = — = )

Hinh III-262: Hop thoai xuat bang chuyén vi

Trong hop thoai nay, lia chon truong hop tai trong va t6 hop tai trong, nit can xem sau d6 an
nut Ok dé xac nhan. Két qua thu dugc nhu sau:

5] Civil 2006 - [EAMy Data\Werking\Tai chuc truong\Bai toan khung phang] - [Result-[Displacement]

USER 0.000000 | 0.000000  0.000000 | 0.000000 0000000 | 0000000
USER 0.000078 | 0.000000  0.000693 | 0.000000 | 0000044 | 0000000
Mviall) | 0001965 | 0000000 0.000000 0.000000 0000827 | 0000000
Mviall) | 0.001965| 0.000000 0.002010 | 0.000000 0.000173 | 0.000000
Mviall) | 0.001985 | 0.000000 0.002010 | 0.000000 0.000173 | 0.000000
Mviall) | 0.001985 | 0.000000 0.000000  0.000000 0.000827 | 0.000000
Mvially | 0.000000 | 0.000000 0.000000 0.000000 0.000000 | 0.000000

-} & Moving Load Analysis
&y Moving Load Code [ AASHTO LI
-} = Traffic Line Lanes : 1
BE Traffic Line Lane 1 [ Lanxe ]
-} e Vehides :2
& Vehides 1 HL93_Xe_2tuc

{i File Edit View Model Load Analysis Resufts Design Mode Query Tools Window Help _Ax
Freque..) Grid/S... | UCS/GCS View C..{ Activat..| | Wizard | Node | Element | Property | BC/Mass Stage | Load | Moving | Settlem... | Result | Influenc... | Query
B i sese B e A e
DEWE ¥ 2- - |80 BE t - & IETE
Tree Menu x4 Mndel\new/{i Result-[Displacement] | b x
Menu | Tables | Group WDrksl DX DY Dz RX RY RZ -
Node | Load
R works (m) (m} (m) (Irad]) (Irad]) (Irad])
- 3 Stuctures 3 1DC 0.002803 | 0.000000 _0.000000 |_0.000000 0.000805 | 0.000000
+° Nodes:7 z[nc 0.002803 | 0.000000 | -0.003124 | 0.000000 | 0.000073 | 0.000000
% Bements -6 3[DC ~0.002503 | 0.000000 | -0.003124 | 0.000000 | -0.000073 | 0.000000
HE Froperties +|DC -0.002803 | 0.000000 | 0.000000 | 0.000000 | -0.000805 | 0.000000
4[] Mateil: 2 5|Dc 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000
- &|DC 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000
X Fzeimn 2 7|oc ~0.000000 | 0.000000 | -0.028983 | 0.000000 | -0.001645 | 0.000000
b Boundaries 1| ow 0.000102 | 0.000000 | 0.000000 | 0.000000 | 0.001489 | 0.000000
+} 8% Supports: 4 z[ow 0.000102 | 0.000000 | -0.000149 | 0.000000 | -0.000047 | 0.000000
+) P4 Beam End Release : 1 30w -0.000591 | 0.000000 | -0.000643 | 0.000000 | 0.000020 | 0.000000
+1 2 Node Local As : 2 +[ow -0.000591 | 0.000000 | 0.000000 | 0.000000 | -0.001600 | 0.000000
“} % Static Loads B 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000
- @ Static Load Case 1 [DC ; Tai tror, & | DW 0.000000 | 0.000000 | 0.000000 | 0.000000 0.000000 | 0.000000
@ Sofwieoht[571] 7[ow ~0.000244 | 0.000000 | 0.000271 | 0.000000 | 0.000055 | 0.000000
i § 1|USER__| 0.000112 | 0.000000 | 0.000000 | 0.000000 | 0.000005 | 0.000000
=) [ Static Load Case 2 [0W : Taitio 2|USER | 0000112 | 0.000000 | 0.000114 | 0.000000 | 0.000002 | 0000000
B, Blement Beam Loads : 2 3|[USER | 0.000044 | 0.000000 | 0.000040 | 0.000000 | 0.000008 | 0.000000
e ﬂStaﬁanadCaseSIUSEH:Tai 4 |USER 0.000044 | 0.000000 | 0.000000 | 0.000000 | -0.000002 | 0.000000
H, Element Beam Loads : 3 5|USER | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 ]
B
7
1
2
3
4

w

B ;:H\:;hg;g H]L—33_Xe_3tm( Ky D\s&aégﬁ:\;';ltsf 4 [ >
& Vehice Class 1 [ Xetai] Message Window 2 x
=1 6 Moving Load Cases : 1 [YOUR MIDAS J0B 15 SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan ¥hung phang B
55 Moving Load Case 1 [MV] | |rotar, soLuTION TDE. . 0.51 [sec]
(]
< | v | [ >[*/[\_Command Message ), Analysis Message Il | jid|
For Help, press F1 Node-1  U:0.483505, 0, 0 G: 0.483505, 0, 0 N ~[m ~] rone <1 T =i 2 =

Hinh III-263: Két qua bang gia tri chuyén vi

7.2.5.4. Dwong anh hwong cua tdi trong cho mémen

Dé xem dudng anh hudng cua tai trong cho md men mit cat giira nhip 3, chon menu Results =
Influence Line = Beam Forces/Moments... xuit hién hop thoai hién thi Kkét qua. Trong hop
thoai vira xuét hién nhap vao 06 Key Element s6 thr tu cua phz‘?ln tir nAm gitra nhip 3 hodc lya
chon phan tir nam gitra nhip 3 va chon gié tri 1/2 trong phan Parts. Két qua nhu sau:
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& Civil 2006 - [E\My Data\Working\Tai chuc truong\Bai toan khung phang] - [Model View]

':i Fle Edit View Model Load Analysis Results Design Mode Query Tools Window Help

-8
Fregue...| Grid/S... | UCS/GCS V\ewc...|ic:-";:m Wizard | Node | Element | Property | BC/Mass Stage‘L:;-: Moving | Settlem... | Result | Influenc...| Query
EPEALGORE »o F: Base - | @ W8 B el
D = Sh BRI LMK AME O BY W& Ak ¢ - & > &
Tree Menu ax |4 7 Model View
Infl. Li...| Infl. 5...| MVL T...| Batch ...

Beam Forces/Moments -

LineSurface Lanes
LANE all -

Key Element: 3
Scale Factor: 2.000000

Parts
O i oy & 12
34 ‘o) ]

Components
C Fx C Fy C Fz
C Mx @ My oMz

Type of Display
o | Wolegend .|

= L
¥ values .| [T |

[~ Include Impact factor

Write to File...

Message Window ax
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan khung phang |-
TOTAL SOLUTION TIME..: 0.51 [sec] [
Ll I ’ [ Command WMessage J Analysis Message K | &
For Help, press F1 None! U: 60,0, 0 kN =||m A 5
e L A

Apply Close

B e AT Y et

Hinh III-264: Két qua dudng anh hudng cua tai trong cho mémen mat cat giira nhip 3

7.2.5.5. Vi tri bét loi ciia tdi trong cho mémen

Pé xem vi tri bat loi cua tai trong cho mé men mat cat gitta nhip 3, chon menu Results =
Moving Load Tracer = Beam Forces/Moments xuét hién hop thoai hién thj két qua. Trong
hop thoai vira xuét hién nhép vao 6 Key Element s6 thir tu cua phén tr nam gitra nhip 3 hoac
Ivra chon phﬁn tir ndm gitra nhip 3 va chon gia tri //2 trong phém Parts. Hinh dudi minh hoa cho
truong hop vi tri bét loi ciia tai trong cho moémen do tai trong 16n nhat gay ra:

w3 Fle Edit View Model Load Analysis Results Design Mode Query Tools Window Help -8
Fregue...| Grid/S... | UCS/GCS View C| Activat...| Wizard | Node | Element | Property | BC/Mass Stage ‘ Load | Moving | Settlem... | Result | Influenc...| Query

E2Z Y VA-1-IPp) F ase BB Bl @

D& d D Sh BEI LMK AFDE BY 25 a8 ¢ g o =)=

Tree Menu o X |4 & Model View

mf

Beam Forces/Moments -

| 2006 - [EA\My Data\Working\Tai chuc truong\Bai toan khung phang] - [Model View]

. Lo Infl. S... ML T...| Batch ..]

Moving Load Cases

=

MVmax: MV -
Key Element: 3
Scale Factor: 2.000000

Parts

i aliET [CHSY;3
34 8 ]
Components

C Fx C Fy C Fz
C Mx & My C oMz

Type of Display

W contour .| W legend .|
W AppliedLoads ...

r

Mapdmum Yalue : 2.3404e +003

Write Min/Max Load to File

Message Window ax
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan khung phang A
TOTAL SOLUTION TIME..: 0.51 [sec] [
4 [0 G [\ Command Message ) Analysis Message IK! | &
For Hslp, prass F1 Frame-1 U: 70, 0, 0 G:70,0,0 N ~fm none | 2| /[ 2
L i

Apply Close

B 5w PAIIO Y et

Hinh III-265: K&t qua vi tri bat Igi cua tai trong cho mémen mat cit giira nhip 3
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7.3. Bai toan dan phang
7.3.1. S6 liéu
+ So dd két cau
= Kich thudc hinh hoc trong hinh v&: d = 10m, H = 15m.

P1 P1 P1

P2 P2 P2 P2

4xd 4xd
Hinh III-266: Vi du m6 hinh két cau bai toan dan phang

+ Vit liéu:
= Thép véi cac thong sb sau:
y=78,5 kN/m’; E = 2.10° kN/m*; p = 0,3; o = 1,2.10°(1/°C);
+ Mt cit:
» Thanh bién: Hinh hop bxh = 80x110cm (b = chiéu rong, h = chiéu cao); day 2cm.

® Thanh xién: Chit H (chit I xoay ngang); b = 80cm; h = 90cm; day canh 2cm; day suon
1,5cm.

® Thanh dung: 2 chit C c6 b = 80cm; h = 20cm; day canh 1,5cm; day suon lem.
+ Tai trong:
= Tai trong ban than (DC).
® Tai trong tap trung (USER) véi P1 = 160 kN, P2 = 180 kN.
= Tai trong di dong (MV): HL93.
= T6 hop tai trong (CB): CB=DC x 1,1 + USER x 1,3 + MV x 1,25
4 Yéu chu thyc hién:
* Xay dung mo hinh theo so do tinh trén.
. Xué:t cac két qua: biéu dd mémen, luc cit va chuyén vi img véi timg trudng hop tai
va to hop tai trong da cho.

= V& dudng anh huong va xuat két qua vi tri bét loi cua tai trong cho ndi luc ¢ gitra nhip
thtr 2.
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Bai toan nay dwoc thuc hién trén phién ban MIDAS/Civil 7.01
7.3.2. Thiét 1ap ban dau ciia dy 4n
+ Thiét lgp don vi:
* Theo bai toan di cho hé thong don vi dugc chon: chiéu dai 1a m va luc 13 kN.

® Chon menu Tools = Unit System va chon don vi trén giao dién Unit System nhu
Hinh I11-267.

* Nhan nit OK dé xac nhan.

Force (Mass)

N (k)
 an * kM (ton)
" kof (ka)
" tonf (ton)
" Ibf (b)
" in " kips (kips/g)

" mm

" ft

Temperature

(* Celsius " Fahrenheit
Mate : Selected units are displayed in relevant

dialog boxes, Values are NOT changed with
Hnits.

[~ setfChange Default Unit System

OK | Apply Cancel |

Hinh III-267: Thiét Iap don vi cho bai toan

+ Xdc dinh kiéu két cau: Bai toan da cho 13 bai toan két cdu phang nén ta thiét lap kiéu két
cau nhu sau:

® Chon menu Model = Structure Type.
® Trong muc Structure Type: chon X — Z Plane.
* Nhén OK dé két thuc viéc thiét 1ap.

r-
structure [y

Structure Type
3D {* X%-Z Plane " Y-ZPlane " X-Y Plane " Constraint RZ

Conversion of Structure Self-weight into Masses

* Do not Convert

" Lumped Mass
i+

-
" Consistent Mass

Gravity acceleration : 9.806 mfsec”2
Initial Temperature : [u} Icl

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

OK Cancel |

Hinh III-268: Xac dinh kiéu két cau cho bai toan

B

= Bé4m vao nut Front dé c6 thé quan sat mé hinh két ciu d& dang hon.
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7.3.3. Thue hién mo6 hinh héa
7.3.3.1. Xdy dung mé hinh phén tiv

Xay dyng mo6 hinh phan tir bao gdom cac cong viéc chinh 1a tao cac nat va phan tir; gan cac diéu
kién bién, v.v. Viéc mo hinh hoa phan tr dugc thuc hién can cir vao cau tao va dicu kién lam

viéc cua cong trinh.

4 Cac phan tir trong m6 hinh ¢6 thé dugc xay dung bang nhiéu cach khac nhau. Trong vi du
minh hoa nay, m6 hinh phan tir s€ dugc mo hinh bang cach v€ trén mat phang XY trong
AutoCAD véi don vi ban vé 1a m va luu lai thanh mét file c6 duoi *.DXF.

1226 2702.717.2729. 00000 SNaP| GRID| [ORTHO POLAR| [OSNAP OTRACK] DUCS| DYN) LwT] [MODEL
S

—

* Chon menu File = Import = AutoCAD DXF
File... xuat hién hop thoai nhu hinh sau:

* Chon dudng file AutoCAD vira tao bang cach nhin
vao nut Browse...

® Chon Layer chirta mo hinh.

® Trong muc Rotation Angle muc Rx nhdp vao gia tri
90.

= Khiang dinh viéc nhap bang viéc bAm nat Apply. Két
qua s€ tao ra mo hinh cua két cau nhu vi du da cho.

Hinh III-269: M6 hinh dan dudc xay dung trong AutoCAD

Tmport DXF File

DXF File Mame :

| Erowse...
All Layers Selected Layers
>
| 2l
=

Import: f MNode % Mode &Element

Mumbering
Start Mode Mumber

: 1

Start Element Mumber : il
=l
=
=

Properties

Matl. |1 |

Scale and Crigin

Scale Factor : ll—
Origin Point : ID,D,D—

Rotation Angle
Rx Ry Rz

o = Jo =] Jo -]
Tolerance

I Merge Duplicate Nodes J
I Intersect Frame Elements J

| Close: | |

o 3

Hinh III-270: HOp thoai nhap
file mo hinh



|Trans|ate Elements ﬂ J

Elstart Mumber

Mode Mumber  : 50 J
Element Mumber : 84 J

Mode

* Copy " Move
Translation
(" Mode Increment i 3

(* Equal Distance

dx,dy,dz: |0,0,0.5 o
Mumber of Times : |1—::|

" Unequal Distance
{+ { i
~

—

Material Inc. 0 3: [~ Rep.
Section Inc. ! 0 E: [ Rep.
Thickness Inc. : a EI: I~ Rep.
-

Intersect [ Mode [ Elem J
[~ Copy Mode Attributes J
| Copy Element Attributes J

Merging Tolerance |

Apply | Close |
Parameter Type
Hinh III-271: Tao tru bén trai cia két cdu bang phuong ¢ Material ID
phap Translate  Section ID
4 Sau do, ta tién hanh doé1 toan bd phan dan cua két cau (" Thickness ID
tr phan tr dam sang phan tor dan dé moé hinh két cau ¢ Element Local Axis
xay dung mo ta dung voi sy lam viéce thyc t€ cia no. GEr
= Goi menu Model = Elements = Change Element ® csoiiianos
Parameters... xuat hién hop thoai. £ Align Element Local
¢ Trong muc Parameter Type chon Element Type Mode

¢ Trong muc Mode:

e From: General beam/Tapered beam To : [Truss =l

e To: Truss

® Bam vao nut Select Window trén thanh cong cu
va luya chon toan bd phan tir cua dan vura tao ra trén

ctra sO mo hinh.

= Bam nut Apply dé khang dinh.

CHUONG III: PHAN TiCH, TINH TOAN KET CAU

+ Tiép theo, dé co6 thé khai bao duoc lan xe chay trén két
céu ta phai di xdy dung mot 16p dam gia chay doc dan
va cach dan mot khoang bat ky (trong vi du nay chon
khoang cach nay 1a 0.5m).

"= Goi menu Model @ Elements = Translate... Xuét
hién hdp thoai.

¢ Chon Mode: Cope

¢ Trong muc Translation chon Equal Distance:
e Nhép vao 6 dx,dy,dz: 0,0,0.5
o Phan Number of Times : 1

® Bam vao nut Select Window trén thanh cong cu
va lya chon toan b céc phan tr bién dudi cia dan
trén ctra sO mo hinh.

= Bam nit Apply dé khang dinh.

Mode Elem...| Boun...| Mass | Load

|Change Element Parameters j J
[Elstart Mumber

Mode Mumber 50 J
Element Mumber : a4 J

From : |General beam,Tapered I:uﬂ

Apply Close

Hinh III-272: Chuyén tir phan
tr dam sang phan tir dan

J
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4 Bam vao nut Fit trén thanh cong cu dé hi€u chinh toan bo két cau vira voi khung
nhin trong ctra s6 mo hinh.

4+ Két qua ta dugc mo hinh dim nhu hinh dudi.

Hinh III-273: Két cau dan sau khi dugc mo6 hinh trong rng dung
7.3.3.2. Khai bdo vt liéu
4 Trong bai todn nay ta tién hanh khai bao 2 vat liéu sau:
= Vat liéu bé tong (4p dung cho dam gia).
® Vit liéu thép (4p dung cho céc thanh dan).
4 Qua trinh khai bao vat li€u bé tong dugc tién hanh nhu sau:

* Paiu tién, chon menu Model = Properties = Material hoac TreeMenu Structure
Analysis ® Geometry = Properties = Material... Xuat hién hop thoai Properties
voi thé Material:

b aterial | Section | Thickness |

1D | Name | Type | Standard Add...

Modify. ..
Delete
Copy
Import
Renumber

Hinh III-274: Hop thoai Properties véi thé Material

* Bim nat Add... trong hop thoai Properties — Xuét hién hop thoai Material Data.
Trong hop thoai nay nhédp céc thong so twong ting vao giao dién nhu Hinh I11-274:

¢ Nhap tén vat liéu “Thep” vao 6 Name.

¢ Chon “Steel” trong muc Type of Design cua phan Elasticity Data.
¢ Chon “None” trong muc Standard cia phan Steel.

¢ Nhiap E = 2e+8 (KN/m?) vao 6 Modulus of Elasticity.

¢ Nhap u = 0.3 vao 6 Poission’s Ratio.

¢ Nhép a = 1.2¢-5 (1/°C) vao 6 Thermal Coefficient.
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¢ Nhiap y=78.5 (KN/m’) vao 6 Weight Density.
¢ Bam nat OK dé két thuc viéc nhép dit liéu.

Material Data 1 Material Data

General General

Material ID 1 Material ID 2

Elasticity Data | ~Elasticty Data
Steel

. User Defined
Tvpe of Desian Steel A Type of Desian User Defined -

Standard  [None - Standard  |None -

DB Tt DB

-

User
Concrete Defined Concrete

Standard Standard
Type of Material naar Type of Material
(+ Isotropic " Orthotropic DB (¥ Isotropic (" Orthotropic =

Steel User Defined

Modulus of Elasticity : 2,0000e+008  kNjm~2 Modulus of Elasticity : 2,0000e+008 kN/m~2
Poisson's Ratio : 0.3 Poisson's Ratio = i}
Thermal Coefficent : 1.2000e-005 1f[C] Thermal Coefficient : 0.0000e+000  1/[C]

Weight Density : 78.5 kN/m~3 Weight Density 3 0 kNjm~3

[” Use Mass Density: 0 kNfm~3/g [T Use Mass Density: 0 kNfm~3/q

Concrete Concrete
Modulus of Elasticity : 0 Modulus of Elasticity :

Poisson's Ratio : 0 Poisson's Ratio
Thermal Coefficent : ] Thermal Coefficent :
Weight Density 3 Weight Density 3 ’7' kN/m =3
r 0 iaijm~3/a r 0 kNim~3/a
Plasticty Data Plasticity Data
Plastic Material Name ’m Plastic Material Name ’m

Thermal Transfer Thermal Transfier

Spedfic Heat - 0 keal*akN*C] Spedific Heat : a keal=akN*TC]
a

Heat Conduction  : a kealim=hr=7cl Heat Conduction keal jm*hr =[C]

OK. | Cancel OK. | Cancel

(2) (b)
Hinh III-275: Nhap dir liéu cho vat liéu (a) Thep va (b) Betong
+ Ap dung qua trinh tuong tu cho vat liéu Betong con lai. Tuy nhién, trong vi du nay ta dérp
khong gy ra tadc dung boi trong lugng ban than nén muc Weight Dentiny nhép la 0. Két
qua khai bao hinh duéi.

M aterial | Section | Thickness |

D | Name | Type | Standard
; g:igng itoener_lrete m
Delete
Copy
Impart
Renumber

Hinh III-276: Két qua khai bao vat liéu.
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4+ Gan vat liéu cho timg phan cua két cau:

® Nhan vao nuat Select Window trén thanh cong cu va chon cac phan tir muon gan

vat liéu.

= Chon vat liéu can gan trong cura s6 Tree Menu. Kich chudt phai va chon Assign.
7.3.3.3. Khai bdo mdt cit

4 Trong bai toan ndy co hai loai mit cat:

4 Qua trinh khai bio mit cit dam

= Mit cit dam (ap dung cho dam

gia).

= Mit cit dan (4p dung cho cac

thanh dan).

duoc tien hanh nhu sau:

= Pau tién, chon menu Model =
Properties = Section hoac
Tree Menu Structure Analysis
= Geometry = Properties =
Section — Xuat hién hop thoai

Properties voi thé Section.

Material  Section | Thickness |

D | Mame | Type Shape Add...

Modify...
Delete
Copy
Impart
Renumber

Hinh III-277: HOp thoai Properties vai thé Section

Bam ndt Add... trén hop thoai nay dé nhap mat cat méi — Xuat hién hop thoai Section

Data. Trong hop thoai nay, ta chon thé ¢ tén 1a DB/User sau d6 tién hanh nhép cac sd
liéu cia mat cat dam.

Section Data —

-

-

Section Data - -

DB/User IVaIue ] SRC ] Cnmh\ned] PSC ]Tapered I Cnmpnsite]

SectonID |5 | [ 5ox

Mame | Dam &+ User

Offset: Center-Center

Change Offset ...

Sect. Name

I¥ Consider Shear Deformation.

Show Calculation Results. .. |

O

K

Cancel

Apply

DB /User ]

SectonID |1 |D -

Mame | Bien &+ User " DB

Sect. Name

¥ consider Shear Deformation.

Offset: Center-Center

i Change Offset ...

Show Calculation Results. .. | OK | Cancel

L

=

(@)

(b)
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Section Data - - [ Section Data — - |A|
- - - - - -
DB/User ] DB/User ]
SEEEILE | = | I I-5ection Section ID | 3 |JE Double Channel j
Name [ Xien & User DB [ascois) B2l Duns @ user DB [ascakus)
Sect, Name Sect. Name
¢ W
Get Data from Single Channel

|
&

Sect, Name i

DE Name AISC2K(US) -
0.01

0.015

T

T

¥ Consider Shear Deformation. I¥ Consider Shear Deformation.

Offset: Center-Center

f Change Offset ...

Offset: Center-Center

Change Offset...

Show Calculation Results... | OK | Cancel |

Show Calculation Results... | oK | Cancel |

(c) (d)
Hinh III-278: Nhép dir liéu cho mit ciat dam gia (a), thanh bién (b), thanh xien (c) va thanh
dirng (d)
¢ Nhap tén mat cat “Dam” vao 6 Name.

¢ Vi mit cit “Dam” la mat cét dang chir nhat réng nén ta chon kiéu mat cat 13 Box.
S6 li¢u nhap dugc minh hga nhu trén hinh.

¢ Kich chon User dé nhap kich thudc cho mat cat:
e Nhip H=2 (m)
e Nhip B =6 (m)
e Nhap rtw = 0.1 (m)

Material  Section | Thickness |

b Nhép ljf: 01 (m) 1D | MName |Ty|:e
I3 5 , 1 Bien User
= Bam nat OK d¢é két thuc viéc 2 xen Ueer |
N DA urn ser Delete
l’lhap dlI lleu. 4 Dam User f
4+ Ap dung qua trinh twong tu cho mit Import

cat con lal Renumber

4+ Két qua khai bao mat cit duoc quan
Iy trén thé Section cua hop thoai
Properties nhu trén hinh.

4 Cubi ciing gan mit cét vira khai béo
cho tirng phan tir tuong ung trén két
cau.

Hinh III-279: Két qua khai bao mat cat

4 Theo d¢ bai, mat cat thanh xién 1a mat cat chit H (chit I xoay ngang). Do vdy ta phai tién
hanh budc cudi cung 1a xoay ngang mat cat chit I da khai bao ¢ phia trén ma thyc chat
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clia qua trinh nay 1a xoay hé truc toa do phan tir di mot goc 90°. Trinh ty thuc hién nhu
sau:

= Bat ché d6 hién thi chiéu cua phén tr béng cach kich vao nut E trén thanh cong cu.
Xuat hién hop thoai nhu hinh dudi. Chon thé Element kich chon muc Local Axis.

Display . | 2 |

Load ] View ] Design ]
Mode Element l Property ] Boundary ] Misc l

[ Element Number
[ Element Type Number
[ Element Type Name

W Local Axis
ocal Direction

AN

[~ Display by Group | J
[ Display by Selection Iv Display by Member
[~ Hidden Labels

Display Option ‘ Reset All |

0K | Cancel | Apply |

|Change Element Parameters j J

=

< — Y ~ — ~ ~ N Hstart Mumber
Hinh III-280: Hop thoai bat hé truc toa do cua phan tu Nodetumber ;[0

= Nhan vao nut Select Window trén thanh cong cy | | Elementhumber: |84 o
va chon tat ca cac thanh xién cda dan.

Parameter Type
® Chon menu Model = Elements = Change Element ,
) L4 en R . {™ Material ID
Parameters... xuat hién hop thoai _
: : : " Section ID
¢ Trong muc Parameter Type chon Element Local (" Thickness ID
Axis. i+ Element Local Axis

. . {” Element Type
¢ Trong muc Mode chon Assign va chon Beta Angle.
: : : " Reverse Element Local

¢ Nhan nat Apply dé xac l’lhél’l (" Align Element Local
Mode
f* Assign
{* Beta Angle " Ref. Point
i~ Ref. Vector
Beta Angle : 90  «| [Deq]
i~ Change
1]
Apply | Close |

Hinh III-281: HOp thoai quay
hé truc toa do cua phan tr
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7.3.3.4. Khai bdo lién két
Trong bai toan ndy, c6 hai loai lién két duoc sir dung d6 14 lién két ngoai va lién két trong:
+ Lién két ngoai: O bai toan nay lién két ngoai chinh 13 cac gdi ctia két cau bao gdm
» Goi ¢6 dinh: tai nat ngoai cung bén trai két cAu. Trinh tu khai bao géi ¢ dinh duoc
thuc hién nhu sau:

¢ Chon menu Model = Boundaries = Support... xuét hién hop thoai nhu hinh sau:

Mode | Elem... Boun...| Mass | Load Mode | Elernent  Boundary| Mass | Load
|5upp0rts j J |5U|3|30rts ﬂ J
Boundary Group MName Boundary Group Mame
|Defau|t j J |Default j J
Options Options
f* Add " Replace { Delete f¢ Add ( Replace ( Delete
Support Type (Local Direction) Support Type (Local Direction)
Z Z
T By Dp % T By Dy 7
R
Rz D . Dx
Rz Ty 2 T
Dz % Dz 2
[~ D-ALL [~ D-ALL
Dk W Dy W Dz [v Dk [ Dy ¥ Dz v
[~ R-ALL [ R-ALL
px ¥ Ry [T Rz [# Rx | Ry [ Rz |v
Apply | Close | Apply | Close |
(a) G6i c6 dinh (b) Géi di dong

Hinh III-282: Hop hoi thoai dé khai bao gbi c6 dinh va g6i di dong
¢ Khéng ché cac thanh phﬁn chuyén vi cia nat: Trong hdp hoi thoai nay kich chon tat
ca cac thanh phan Dx, Dy, Dz, Rx, Rz d¢ khong ché cac thanh phan chuyén vi nay
cua nut.
¢ Kich nut Select Window trén thanh cong cu va quét chon nut s€ tao géi ¢d dinh.
¢ Cubi cing nhan nat Apply dé xac nhan.
* Goi di dong: 1a cac gdi tai hai diém giita va cudi cua dan. Viéc mo hinh hoa gbi di
dong cting dugc thuc hi¢n tuwong tu nhu mé hinh héa ngam c¢6 dinh nhung tai budc
khong ché cac thanh phan chuyén vi thi chi kich chon céac thanh phan Dy, Dz, Rx, Rz.
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4 Lién két trong: trong vi du nay chinh 1a lién két cting
gilta dam gia va cac thanh bién bén dudi cia dan dé |[gasticLink | J
mo ta sy lam viéc cung nhau cia chung. Pé mé hinh
hoa céc lién két nay trong MIDAS ta sir dung loai lién
két dan hoi Elastic Link. Trinh ty thue hién nhu sau:

Boundary Group Mame
|Default ﬂ J

Options
®* Chon menu Model = Boundaries = Elastic (v Add (" Delete

Link... xuat hién hop thoai nhu bén.
¢ Muc Option chon Add.

¢ Muc Link Type chon Rigid Type. ; (
¢ Muc Copy Elastic Link chon Distance: L

¥
¥ Mz
o Axis: X “‘“M

Elastic Link Data

M1
e Distances: 16@5
) . Link Type
¢ Kich chudt vao 6 2 Nodes va chon hai nut dau T T QT
dam gid va thanh dan dau tién bén dudi cua két  Tens.-only ¢ Comp.-only

cau.

sox [0 kijm
SDy li k/m
sbz [0 kjm
shx [0 kvemifrad]
SRy li kM*m/[rad]
SRz |C kN*m/[rad]

-
Distance Ratio From End I

SDy: |0.5 SDz: |0.5
Beta Angle : 0 * | [dedq]

2 Modes : |

¢ Nhan nat Apply dé xac nhan.

[v Copy Elastic Link
(" Mode Inc. {* Distance
Axis Fx Cy 2z

Distances: 16@5 m

(Example : 5, 3, 4.5, 3@5.0)

Apply | Close |

Hinh III-283: Hop thoai giai
phong lién két dau phan tir

= Két qua nhu sau:

§ O O @O0 00D 0§ O nmmmmmn

Hinh III-284: Két qua khai bao lién két cua két cau
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7.3.3.5. Khai bdo tdi trong tinh
7.3.3.5.1. Khai bdo cac truong hop tdai
Viéce khai bao cac truong hop tai dugce thyc hién theo trinh tu sau:

4 Chon menu Load = Static Load Case xuit hién hop thoai Static Load Case.

+ Tién hanh thém cac trudng hop tai vao chuwong trinh (DC, USER) nhu sau.

Tén trwdng hop | Kiéu (Type) Mo ta

tai trong (Name) (Description)
DC Dead Load of Component and Attachments(DC) Tai trong ban than
USER User Defined Load (USER) Tai trong tap trung

Mode | Elerment | Boundary| Mass  Load |

Mame : =
Fem ety | ISEIf Weight j J
Description : Delete |
— —Load Case Mame
Description
’ -
Dead Load of Wearing Surfa| Tai trong phan bo IDC J —|
User Defined Load (USER) | Tai trong tap trung
—Load Group Mame
IDEfauIt j |
—Self Weight Factor
Tt 2 Hat Y
Z 4
I &
Tlgt. X
X
Hinh III-285: Khai bao cac trudng hgp tai trong tinh « o
7.3.3.5.2. Khao bao tai trong ban than (DC) v [0
Vi¢c khai bdo tai trong ban than dugc thuc hién nhu z |o
sau:
. AL 1A n Load Case X |Y |2 | Grou
4 Chon menu Load = Self Weight... xuat hién hop = I = I b I " I Defazlt
thoai nhu hinh bén.
+ Trong muc Load Cases Name chon DC.
+ Trong muc Self Weight Factor phan Z nhip vao 4| m |
gia tri -1. —Operation
+ Nhan nit Add dé xac nhan. add | wodfy | Dekte |

4+ Két qua thu duoc nhu trén hinh.

Close |

Hinh III-286: Khai bao tai trong ban
than két cau
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7.3.3.5.3. Khai bao cac tai trong tdp trung (USER)
Trong bai todn chi c6 luc tap tai cac nut dan.

Trinh tu khai bao lyc tap trung tac dung lén cac nut phia trén dinh dan:

4+ Dung nut [l Select Window chon céc nut phia trén | Node | Elem...| Boun...| Mass Load |
dinh dan c¢ luc tac dung.
. . e |N|:n:|a| Loads j J
+ Goi menu Load = Nodal Loads... va nhdp dir li¢u
vao trong trang Load: Load Cass Name
* Load Case Name: USER |UsER ==
® Options: Add Load Group Name
* Trong muc Nodal Loads phan FZ nhap vao gia tri |Defauit =]
-160. Options
4 Sau d6 kich bam niit Apply dé xac nhan. i i
Modal Loads
FZ

Fx |0 e
Fy |0 kM
FZ |-16EI kM
M, |'3' kM*=m
My |'3' kM*=m
MZ |'3' kM=m

Apply | Close

Hinh III-287: Khai bao tai trong
tap trung

4+ Két qua thu dugc nhu trén hinh.

Hinh III-288: Két qua khai bao tai trong tap trung



7.3.3.6. Khai bdo tdi trong di dong

CHUONG III: PHAN TiCH, TINH TOAN KET CAU

7.3.3.6.1. Lua chon tiéu chuan sé dwoc ap dung cho viéc phan tich tai trong di dong

Tiéu chuan tai trong di dong dugc lua chon tir menu Load = Moving Load Code... hpéc tr
menu Tree Structure Analysis = Moving Load Analysis = Moving Load Code s€ xuat hién
hop thoai Select Moving Load Code.

4+ Trong hdp thoai nay lya chon ti€u chuén AASHTO LRFD.
+ Nhan OK dé xéac nhan.

Movwing Load Code ;

| AASHTO LRFD

Hinh III-289: Lua chon tiéu chuan sé ap dung cho phan tich tai trong di dong

7.3.3.6.2. Dinh nghia lan xe

Vi¢c dinh nghia lan xe chay dugc thuc hién theo trinh tu

Sau:

4 Chon menu Load = Moving Load Analysis Data =
Traffic Line Lanes... xuat hién hop thoai:

Lane Mame

Hinh III-290: HOp thoai thém lan xe vao moé

4 Nhén nat Add s& xuét hién hop thoai nhu hinh bén dé
nhap cac cac thong so cua lan xe:

® Lane Name: Lanxe

® FEccentricity: 0

® Vehiecular Load Distribution: Lane Element
® Moving Direction: Both
= Selection by: 2 Points

® Chon diém nut dau va cudi cua dam gia can dinh

nghia lan xe.

* Nhan OK dé xac nhan.

Lane MName : | Lanxe

Traffic Lane Properties

T

Séart

a = Eccentricity

Eccentridty  : 0 m

Vehicular Load Distribution
(¥ Lane Element " Cross Beam
Cross Beam Group

Skew
start [0 = End [0 —[deq]

Moving Direction
(" Forward 1 Backward * Both

Selection by
(¢ 2Points " Picking (™ Mumber

|o,0,0 m

| 100, 0,0 m

Operations

Add | Insert

Eccen.
(m)

Cancel |

Hinh III-291: HOp thoai dinh
nghia cac thong sd lan xe

o
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+ Két qua cua viéc khai béo lan xe nhu sau:

Hinh III-292: Két qua viéc khai bao lan xe
7.3.3.6.3. Dinh nghia tai trong xe
Vié¢c dinh nghia tai trong xe dugc thuc hi¢n theo trinh ty sau:

4+ Chon menu Load = Moving Load Analysis Data = Vehicles... xuét hién hop thoai
nhu hinh dudi.

Add Standard

Add User Defined

Modify

Hinh III-293: Hop thoai dung dé thém tai trong xe tac dung trén két ciu

+ Nhan vao nut Add Standard dé thém céc tai trong xe tiéu chuan:

Define Standard Vehicular Load P — |£| Define Standard Vehicular Load |£|
Standard Name Standard Name
AASHTO LRFD Load | [#ASHTO LRFD Load =l

Wehicular Load Properties Vehicular Load Properties

Vehicular Load Name : | HL-53_Xe_3truc Vehicular Load Name : | HL-93_Xe_2truc
Vehicular Load Type : |HL-93TRK j Vehicular Load Type : |HL-93TDM j
I Dynamic Load Allowance : 0 % Dynamic Load Allowance 0 e
[
| Pz ] F1 P2
W ‘l’ W
e ————=| pe——{
(L TR ' M TR '
L | L |
T 1 T 1
No | Load(uay) | Spading(m) | W |9-340 10078 kN/m No | Load(kn) | spacing(m) | W |9.34D 10078 kNjm
1 35.5858 4,2672 ps |0 e 1 111,206 1.2192 ps [0 KN
2 142,343 42672 2 111,206 end
3 142.343 9,144 Pm |0 kN pm |0 KN
dwi |0 ktifm dwi |9 kNfm
dbi |0 m db1 |0 m
dw2 |0 kMfm dw2 |0 kym
doz |0 m doz |0 m
oK | Cancel | oK | Cancel |
> 2.
(a) Xe tai 3 truc (b) Xe tai 2 truc

Hinh III-294: Hop thoai duing d€ dinh tai trong xe tiéu chuan
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+ Két qua khai béo tai trong xe tiéu chuan:

b= - L&
Vehide Mame | Type | Add Standard |
HL-33_¥e_2truc Standard
HL-93_%e 3truc Standard Add User Defined |

Madify |
Delete |
Close |

Hinh III-295: Két qua khai bao tai trong xe tiéu chuan
7.3.3.6.4. Dinh nghia nhom xe
Vi¢e dinh nghia nhom xe dugc thuc hién theo trinh tu sau:

+ Chon menu Load = Moving Load Analysis Data = Vehicle Classes... dé nhom hai tai
trong xe tiéu chuadn vira dinh nghia thanh mot /op xe c6 tén 1a Xetai. Hop thoai Vehicle
Class Data nhu hinh dudi s€ xuat hién sau khi chon menu trén:

Vehide Class Mame : Vehide Class Name :

Vehide Load Selected Load Vehide Load Selected Load

HL-93_Xe_2truc HL-83_Xe_2truc
HL-93_Xe_3truc HL-93_X¥e_3truc

ﬂ
ﬂ

oK | Cancel | Apply

Hinh III-296: HOp thoai tru'éce khi va sau khi lua chon tai trong xe
4+ Nhéap vao 6 Vehicle Class Name: Xetai

. Y . r 1A \ , == 2

4+ Lua chon toan bd tai trong xe trong phan Vehicle Load sau d6 bam vao nut J de
chuyén toan b tai trong xe sang phan Selected Load.

+ Nhéan OK dé xé4c nhan.

4+ Két qua khai bao I6p xe nhu hinh sau:

Class Mame | Add
Aetal Modify
Delete

Close

Hinh III-297: Két qua viéc khai bao /dp xe
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7.3.3.6.5. Dinh nghia cac truong hop tai trong di dong

Sau khi da dinh nghia céc lan xe va céc lop xe, cac truong hop tai trong di dong s€ dugc dinh
nghia d¢ xdc dinh cac truong hop tai trong di dong tac dung 1én két cau. Trong vi du nay ta chi
dinh nghia 1 truong hop tai trong xe tai tdc dung 1€n két cau. Trinh ty dinh nghia nhu sau”

4 Chon menu Load = Moving Load Analysis Data = Moving Load Cases... xuat hién

hop thoai Moving Load Cases.

Load Case | Description

Hinh III-298: HOp thoai dinh nghia truéng hgp tai

4+ Nhan vao nat Add dé thém trudng hop tai xuat hién hop thoai Define Moving Load Case.

Nhap céc thong sé nhu hinh dudi:
® Load Case Name: MV
® Description: Hoat tai

* Muc Sub-Load Cases phan Loading Effect
chon phan Independent.

= Nhin nit Add dé thém truong hop tai trong
di dong tac dung lén két cau. Xuat hién hdp
thoai sau:

Load Case Data

Vehide Class : |1-'C:Xetai

Scale Factor 1

Min. Mumber of Loaded Lanes :

Max. Number of Loaded Lanes

Assignment Lanes

List of Lanes Selected Lanes
Lanxe

Cancel |

Hinh III-299: Pinh nghia truéng hop
con cua tai di dong

Load Case Mame : | My

Description : | Hoat tai

Multiple Presence Factor

Mum of Loaded Lanes Scale Factor

1 1.2
2 1
3 0.85

>3 0.65
Sub-Load Cases
Loading Effect
{~ Combined {* Independent
Vehide dass Scale Lanel
VC:Xetai 1 Lanxe
1| i 3
add | Modfy | Delete |
Ok | Cancel | Apply |
- T

Hinh III-300: Pinh nghia truéng hgp

cua tai di dong
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* Nhin OK dé xac nhan duoc két qua nhu hinh sau:

Load Case | Description

MY Hoat tai

Hinh III-301: Két qua khai bao truéng hgp tai trong di dong
7.3.3.7. To hop tdi trong(CB)
Viéc khai béo to hop tai trong dugc thuc hién theo trinh ty sau:

4 Chon menu Results & Combinations... hoic nhin td hop phim Ctrl + F9 xuét hién hop
thoai Load Combinations.

4 Sau d6 thyc hién thém t6 hop trong véi céc tai trong da khai bao & phan trén vao phan
Load Combinations List cung v&i cac hé so twong ing cia ting trudong hop tai trong vao
trong phan Load Cases and Factors nhu hinh dudi:

m— e ——— - — =T
Lgao Combinatin: e B Bws B Banw o
General l Steel Design ] Concrete Design ] SRC Design ]
Load Combination List - Load Cases and Factors
No Name | Active Type Description b LoadCase Factor -
» 1|1 CB Activ Add To hop tai trong » DCIST) 1.1000
#* USER(ST) 1.3000
MW {MY) 1.2500
*
4 1 | b =
Copy | Import... Auto Generation... Spread Sheet Form Copy into | Steel Design &
File Mame: | E:\My Data\Working'\Tai chuc truong\Bai toan dan phar Browse | Make Load Combination Sheet ‘ Close |

Hinh III-302: Khai bao t6 hgp tai trong

o
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7.3.4. Chay chwong trinh

Sau khi tjén hanh m6 hinh hoa két céu, ta chon menu Analysis = Perform Analysis hoac nhén
nut £5 d¢ chay chuong trinh. Néu qua trinh m6 hinh héa khong c6 161 thi s€ c6 thong bao thuc
hién thanh cong & trong ctra s6 Analysis Message nhu hinh:

31 Giil 2006 - [EAMy DotaWorking\Tai chu truong\Baitosn dan phang] - Model Vel =8/ x|
i‘ Ele Edit View Model Load Analysis Resufts Design Mode Query Took Window Help

-8
Freque..| Grid/S... | UCS/GCS| View C..| Activat. wizard | Node | Element | Property | BC/Mass  Stage | Load | Moving | Settlem... | Resutt | Influenc...| Query

m/y-t?%%w@l”, FE pase BB B b

D toy Sk B I IHE @A BY DE A § TS - =)=

Tree Menu ax |4 Model View
Menu | Tables | Group Weorks |
B Works |
- BB Stuctures
2 ° Nodes:43
=1 %2 Elements: 77
% Twuss: 61
%® Beam: 16
~1'HE Propertes
-1 [T] Matesial : 2
[Z] 1:Thep
[x] 2: Dam
-} X Section:4
I 1:8en
I 2:Xen
X 3:Dung
X 4:Dam
| s Boundaries
-} 2 Suppors: 3
2 Type 1[111101]
# Type2[011101]
wmie Elastic Link : 17
-1 4~ Static Loads
+ Static Load Case 1[DC: Tai
-} [} Static Load Case 2 [USER 7
4 Nodal Loads : 7
~J By Moving Load Analysis
{3y Moving Load Code [ AASHTC

-1 B Traffic Line Lanes : 1 || Message window S
F Treffic Line Lane 1[La% | [yorp 470AS J0B 15 SUCCESSFULLY COMPLETED.......E:\My Daca\Working\Tai chuc truong\Bai toan dan chang B
~h e Vehides : 2 TOTAL SOLUTION IIME..: 1.85 [zec]

55 Vehices 1 [HL-83 e 2
o Vehides 2[HLS3 Xe 3

< B o [ Command Message ), Analysis Message

For Help, press F1 Frame-l U:50,0, 15 650,015 m m [ron ~| [2
Hlnh I11-303: Thong bao sau khi chay chuong trinh

7.3.5. Cac két qua chinh
7.3.5.1. Phdn luc

B0 BB B w bOOPD A «>bt

\"

DPé xem gia tri phan luc, chon menu Results = Reactions = Reaction Forces/Moments...
xuét hién hop thoai hién thi két qud. Lya chon truong hop tai trong, loai phan luc can hién thi
trong hop thoai vira xuét hién. Hinh duéi minh hoa viéc chon truong hop tdi trong bdn thén
(DC) va phan luc FXYZ:

81 Civil 2006 - [E\Vy DataWorking\Tai chuc tuong\fa toan dan phang] - Model View] =@ X |
.ﬁ Fle Edit View Model Load Analysis Results Design Mode OQuery Tools Window Help

Freque.. |G UCS/GCS| View C... vat... V d | Node | Element | Property | BC/Mass Stage ‘ Load | Moving | Settlem... | Result | Influenc...| Quen
°ls/9’lt9ib“£ﬁ°l§|“.“‘ Fi Base C B LE S B ﬂﬂr)n

=] 2- S s IHKAEAD® BY 2% 46 ¢ - & < =]E]
Tree Menu axiq4 Model View

Reacti... | Defor... | Forces | Strasses

Reaction Forces/Moments - J
Load Cases/Combinations

ST:DC ==

Step

Components
CE CR CFR Gz

CM O MY Mz MxvZ
¥ Local (f defined)

Type of Display
W Values .| I legend .|

Arrow Scale Factor: 1.000000

Apply Close
Sllf=]

o=
-
t
4
i
+
B
B
B
B
A
B
¢k
@
&
+
&

Message Window 2 x
YOUR MIDAS JOB 1S SUCCESSEULLY COMPLETED.......E:\My Data\Working\Tai chuc truong\Bal toan dan phang -
TOTAL SOLUIION TIME..: 1.85 [sec]
< I D [\ Command Nessage )1 Analysis Message 1 |
For Help, press FL Frame-62 LU: 45, 0, 15 G: 45, 0 15 L | LIS none v | |2 EUE

Hmh III- 304 Gia tri phan luc nyz tai cac goi
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7.3.5.2. Biéu do noi luc, bang noi luc

Pé xem biéu d6 ndi luc, chon menu Results = Forces & Beam Diagram... xuét hién hop
thoai hién thi két qua. Lua chon truong hop tai trong, loai biéu dd ndi luc (mémen hodc luc cit)
can hién thi trong hop thoai vira xuét hién. Hinh dudi minh hoa viéc chon truong hop tdi trong
ban than (DC) va biéu 46 momen My:

& Civil 2006 - [EAMy Data\Working\Tai chuc truong\Bai toan dan phang] - [Model View]
{'ﬁ File Edit View Model Load Analysis Results Design Mpde Query Tools Window Help

-8
Freque..| Grid/S... | UCS/GCS| View C..| Activat..| || Wizard | Nods | Element | Property | BC/Mass Stage | Load | Moving | Settlem... | Result | Influenc... | Query
WY EE T EP O DL e B EG R e | # b
LEd D Sh BEI LMK 2FDE BY 5 a8 ¢ g o =)=
Tree Menu 2% 4 & Model View
Reacti... | Defor... Furces‘ Stresses
[Truss Forces | )
Load Cases/Combinations 2
ST: DC = | =]
Step
Force Filter
& al £ Tens. (" Comp.

Type of Display

v Contour ..| [~ Deform .|
¥ vaues .| I Legend ..|
I~ Animate .| [~ Undeformed
[~ Mirrored .|

-

Output Section Location
1 1 & Max Al

TS w @0 S -t t

Apply Close
Message Window ax ﬁ
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan dan phang ==
TOTAL SOLUTION TIME..: 1.85 [sec] Qe
v ', Command Message ), Analysis Message 0| &

a m o]
For Help, press F1 Node-1 U:0,0,0 G:0,0,0 N w||m - none =] (2| =/ 2 =
Hinh III-305: Biéu do luc doc ciia cac thanh dan

Pé xem bang ndi luc, chon menu Results = Result Tables = Truss = Force... xuit hién hop

thoai:
I =

Mode or Element Loadcase /Combination
Al | Mone | Inverse | Prev [w DC(ST)
[¥ USER(ST)

[Element  =| | 1to2427to30 33to49 51to5a | [EMV(MV:al)
' [ MyV(MVimax)
Select Type Er’l'l.-'[M'u':mln}
|ElementTypE ﬂ Add [ CB(CB:max)
K[CB[CB:min]l

Delete

EAM
PLAME STRESS E
PLATE Replace
PLAME STRAIMN

AXISYMMETRIC

———

1

s

Intersect

oK | Cancel |

Hinh III-306: HOp thoai xuat bang nodi luc cua cac thanh dan

Trong hop thoai nay, lya chon trudong hop tai trong va td hop tai trong, nut can xem sau do6 4n
nut Ok dé xac nhan. Két qua thu dugc nhu sau:
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Fle Edit View Model Load Analysis Resufts Design Mode Query Tools Window Help - x
Fraque...|6 id/S... | UCS/GCS| \ Wizard | Node | Element | Property | BC/Mas Stage|L-3;;‘ Moving | Sef Result | Influenc...| Que
B Fii Base AR LRI A o e
=T - S g ¥ ) . Gl
Tree Menu 2x (4 % Model V\ew/'{i{ Result-[Truss Force] I bx
Menu | Tables | Group Wurk5| Forced || Force-l <
) Elem | Load N .
R Wodks A () KN
-1 R Stuctures 3 1 698458 | 35698458
»° Nodes: 43 2|nc 73.337340 | 73.337340
%5 Bements - 77 3|DC 87.193165 | 87.193165
5 Truss 61 4[DC 83211583 | 83211583
5/DC 68.513308 | 68.513308
=l G 37439275 | 37 439275
-l HE Ff"’e’“‘“ 7 [DC 23.78566 | -23.78566
-1 [E] Materal: 2 8|DC ~108.5513 | -109.5513
[T] 1: Thep 9[DC ~108.5513 | -109.5513
[T] 2: Dam 10 |DC ~23.78566 | -23.78566
- T Secton 4 11|DC 37.439274 | 37 439274
T 1:Bien 12 |DC 68.513307 | 68.513307
T 2 xen 13 |DC 83211581 | 83211581
T 3 0 14 [DC 87.193164 | 87.193164
J 15 [DC 73.337340 | 73.337340
I — 16 | DC 35698458 | 35.698458
-} 7 Boundaries 17 [Dc -201.0354 | -174.6005
-} 28 Supports: 3 18 [DC -62.45013 | 4631838
2 Type 1[111101] 19 [pc -14.02133 | 12.413543
A Type 2[011101] 20 [DC 61.44564 | -35.01076
s Elastic Link - 17 21| DC 16.468688 | 32.600438
b St e
+| [E] Static Load Case 1[DC ; Taitc oG SEE e
-] ()l Static Load Case 2[USER:: Ta | [T 57 1pg Sreh S
& Nodal Loads: 7 28 [ DC 207.3484 | -180.9135
-] @ Maving Load Analysis mn Trm ’Ll
r 4 »
{5 Moving Load Code | AASHTO L[+ ]\ Truss Force / |
~| B Traffic Line Lanes : 1 __| Message Window o x
:= Traffic: Line Lane 1[Lanxs | [0 MIDAS JOB 1S SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc trucng\Bai toan dan phang -
| = Vehides: 2 TOTAL SOLUTION TIME..: 1.85 [sec]
o5 Vehicles 1 HL-93_Xe_2tn
wh Vehides 2 [ HL-93_Xe_3tn - s
< T | W [ Command Message | Analysis Message Lt D
For Help, press F1 Node-26  U:10, 10, 15 G: 10,0, 15 W w|[m - nore x| 2| i 2 =
Le—» - 2 2 = = 2 i
N e > > P . A
.
Hinh III-307: Két qua bang gia tri ndi luc

7.3.5.3. Biéu do chuyén vi, bang chuyén vi

Pé xem gia tri chuyén vi, chon menu Results = Deformations = Deformed Shape... xuét
hién hop thoai hién thi két qua. Lya chon truong hop tai trong, loai phan luc can hién thi trong
hop thoai vira xuét hién. Hinh dudi minh hoa cho lya chon truong hop tai trong ban than (DC)
va chuyén vi theo 3 phuong x, vy, z :

ing\Tai chuc truong\Bai toan dan phang] - [Model View]
FEile Edit View Model Load Analysis Resufts Design Mode Query Tools Window | Help -8

Freuue...l Grid/S... | UCS/GCS| \ C... Moving
BAVESF P REERO D
D Q- S [

Tree Menu RXx |4

R

Element | Property | BC/Mass Stagel
AR L I A e
Khd@ o BY BE A8 ¢ - & > Gl&

Load Cases/Combinations

sT:DC =] e
Sten -
@ (o] -
(e] L
e L
Companents
DX oY oz 5
" DxY Covz  CoDxe i
 DXYZ ©
Type of Display B
F | [ Undeformed [&|
W values .| W legend .| =)
I~ Anmate ...| [~ Mirored .. Ay
[T E
?
r
Ei
I o
=
,
Apply Close k.
El=] @
Message Window B x E
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai toan dan phang N
TOTAL SOLUTION TIME..: 1.85 [zec] [0
‘ i v [ Command Message }, Analysis Message IE 0 ®
For Help, press F1 Frame-17 U:35.28229, 0, 13.46880  G:35.28220, 0, 1346889 [0 ~|[m - non =] (2| /2 =

Hinh III-308: Biéu do chuyén vi

Pé xem bang chuyén vi, chon menu Results = Result Tables = Displacements... xuit hién
hop thoai:
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(& e n o s Dialc:_g- e

|Nude or Element |LuadmsefCumbinaﬁnn
All | Mone | Inverse | Prev
[Mode | |1toss
Select Type

IElement Type

PLAME STRESS E
PLATE Replace |

PLAME STRAIM

HHHHH Intersect |

Hinh III-309: Hép thoai xuat bang chuyén vi

Trong hdp thoai nay, lua chon trudng hop tai trong va té hop tai trong, niit can xem sau dé an
nut Ok dé xac nhan. Két qua thu dugc nhu sau:

Civil 2006 - [E\My Data\Working\Tai chuc truong\Bai toan dan phang] - [Result-[Displacement]]

% Fle Edit View Model Load Analysis Results Design Mode Query Tools Window Help -8x
Freque...‘ Grid/S... | UCS/GCS| View C..| Activat..| | Wizard | Mode | Element | Property | BC/Mass Stage ‘ Load | Moving | Settlem... | Result | Influenc...| Query |
HEPAEEE SR aliah Ll I I E S Rl @ b |
DEE X |2 SBiG%IIHRAEDBY DS ad ¢ g & &[8)
Tree Menu X |4q @ Model\new/ﬁ Result-[Displacement] I =
Menu | Tables | Group Works‘ DX oY DZ RX RY Rz =l
EF Wors -] Node | Load | () m) m | dradh | e | drea)
» 1 o
FES 0.000012 | 0.000000 | -0.000367 | 0.000000 | 0.000066 | 0.000000 [ ¢
3|bc 0.000037 | 0.000000 | -0.000672 | 0.000000 | 0.000042 | 0.000000 o
4|DC 0.000086 | 0.000000 | -0.000808 | 0.000000 | 0.000013 | 0.000000
5|bc 0.000094 | 0.000000 | -0.000803 | 0.000000 | -0.000014 | 0.000000 -
6|Dc 0.000117 | 0.000000 | -0.000669 | 0.000000 | -0.000037 | 0.000000
7|bc 0.000130 | 0.000000 | -0.000423 | 0.000000 | -0.000045 | 0.000000 -
8|DC 0.000122 | 0.000000 | -0.000159 | 0.000000 | -0.000040 | 0.000000 +
BLES 0.000085 | 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.000000 ¥
10 [DC 0.000048 | 0.000000 | -0.000159 | 0.000000 | 0.000040 | 0.000000
11[DC 0.000040 | 0.000000 | -0.000423 | 0.000000 | 0.000045 | 0.000000 -
12 [DC 0.000052 | 0.000000 | -0.000669 | 0.000000 | 0.000037 | 0.000000
13 [DC 0.000075 | 0.000000 | -0.000803 | 0.000000 | 0.000014 | 0.000000 -
14 [DC 0.000103 | 0.000000 | -0.000808 |_0.000000 | -0.000013 | 0.000000 —
15 [DC 0.000133 | 0.000000 | -0.000672 | 0.000000 | -0.00004Z | 0.000000 L
16 | DC 0.000157 | 0.000000 | -0.000367 | 0.000000 | -0.000066 | 0.000000 oo
17 [DC 0.000168 | 0.000000 | 0.000000 | 0.000000 | -0.000077 | 0.000000 O
18 | DC 0.000353 | 0.000000 | -0.000462 | 0.000000 | 0.000000 | 0.000000
18 | DC 0.000104 | 0.000000 | -0.000775 | 0.000000 | 0.000000 | 0.000000 ™
20 |DC 0.000346 | 0.000000 | -0.000812 | 0.000000 | 0.000000 | 0.000000 A
21 |pc 0.000085 | 0.000000 | -0.000247 | 0.000000 | 0.000000 | 0.000000 i
L 22 |Dc 0.000104 | 0.000000 | -0.000247 | 0.000000 | 0.000000 | 0.000000 B
. . 23 |DC ~0.000176 | 0.000000 | -0.000812 | 0.000000 | 0.000000 | 0.000000
&l =B Y
Exl s 24 |DC 0.000086 | 0.000000 | -0.000775 | 0.000000 | 0.000000 | 0.000000 ¢
25 |DC -0.000184 | 0.000000 | -0.000462 | 0.000000 | 0.000000 | 0.000000 b
o 2 26 |DC 0.000234 | 0.000000 | -0.000608 | 0.000000 | 0.000000 | 0.000000 -8
[=}E Moving Load Analysis e 2]
" By Moving Load Case [ AASHTO |« [+ |\ Displacements L« > &
= B Trafic Line Lanes - 1 | Message window 12X &
= Traffio Line Lane 1 [Lane | [ oip MIDAS JOB 1S SUCCESSEULLY COMPLETED....... E:\My Data\Working\Tai chuc truong\Bai tcan dan phang P
[} e Vehicles : 2 TOTAL SOLUTION TIME..: 1.85 [s=c] [0
& Vehices 1[HL-93 Xe 2t @ ¢
o Vehicles 2[HL-93 Xe 3n _ -] o8
| | >|J 4| 4] > ]FI[', Command Message }, Analysis Message [ ¢ |
For Help, press F1 Node-18  U: 6.420252, 0, 5.641362 & = =

Hinh III-310: Két qua bang gia tri chuyén vi

7.3.5.4. Dwong anh hwong cua tdi trong cho momen

Pé xem duong anh huong cua tai trong cho noi luc trong dan tai mat cit gitra nhip 2, chon
menu Results = Influence Line = Truss Forces... xuat hién hop thoai hién thi két qua. Trong
hop thoai vira xuét hién nhap vao 6 Key Element sb tht tu ctia phan tr dim nam giira nhip 2
hoic lya chon phan tir nim giita nhip 2. Két qua nhu sau:






GIAO TRINH TU PONG HOA THIET KE CAU PUONG
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