DH GIAO THONG VAN TAI HA NOI Pham Ngoc Anh Lép Cau Ham A K38

Vi du phan tich cau bang chuong trinh Sap 2000
phan tich Cau dam gian don
Vi du nay dugc I8y tur vi du 1 trong cuén " Cac vi du tinh toan Cau Bé tong c6t thép" clia tac gia Nguyén Viét Trung va
Hoang Ha_Nha xuét ban Giao Thong Van Tai 1999 (c6 thé so sanh két qua tinh toan gitra mot cach tinh bang tay va
mot cach tinh bang chuang trinh Sap 2000).
Chuan bi s6 liéu :
S6 liéu clia vi du nay dugc Iay giong s6 liéu cla vi du 1 trong cudn "Cac vi du tinh toan cau Bé tong cot thép " .S6 liéu
da dugc chun bi nhu sau:
_Chiéu dai tinh toan L=24 m
_KhécauB=8m
_Chiéu rong via hé 2X1,5m
_Tai trong H30,XB80 ,Nguai 300 kg/m? = 0,3 T/m”.® Vay vai 1é nguai di bo 1a 1,5 m thi tai trong /1 m dai 1a 0,45 T/m.
_Hé s6 phan b ngang : K,,;, = 0,3804
Kyego = 0,25945
Kiguoi = 0.7644
_Tinh tai giai doan | : Kihiéu TT1=1,331 T/m
_ Tinh tai giai doan Il : Ki hiéu TT2 = 0,4988 T/m
_Hé s6 xung kich (chi tinh véi xe H30 ) 1+m=1,1575
_ Hé s6 vuot tai :- Cla tinh tai giai doan | n,=1,1
- Clia tinh tai giai doan Il n,=1,5
- Clia hoat tai H30 n,, =1,4
- Clia hoat tai XB80 nygq, =1,1
-Clia hoat tai Ngudi n, ;=14
Yéu cau :- V& dudng anh hudng moémen va duong anh hudng luc cat
-V& biu d6 bao moémen va biéu d6 bao Iuc ct clia cac t6 hop tai trong sau:
TH1 . TT1+TT2+H30+Ngudi
TH2 : TT1+TT2+XB80
( trong cac t6 hop nay co xét dén cac hé s& vuot tai va hé s6 xung kich ké trén )
Budc 1:Khdi dong chuong trinh Sap2000 .Chon don vi tinh tir combox la Ton-m.
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Budc 2 : Chon két cau dam gian don tur File/ New model from Template / Model Templates
2 Model Templates
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Hf:::m::::ﬁ
i
hi::::m::::u

Nhap s6 lugng nhip (Number of Spans ):1
Nhéap chiéu dai nhip(Span length) :24. Nhan OK

Beam
N Murnber of Spans I'I ok I
Span Length I24
Canizel
[v¥ Resfraints _I
v Gndlines

Budc 3 :Chon kiéu phan tich (theo so d6 bai toan phang)tir Analyze/Set options
Trong trang Analysis Options chon XZ Plane va nhan OK

Analpsis Options I

" Awailable DOF= I
I L= | B Ok I
- u¥ W By
Cancel I
W U= - R
" Fast DOFs
Space Frame  Plane Frame Plane Grid Space Truzs
== Plane = Plane
™ Dynamic Snalysis Seb ynanie Earanmetens I
T Include P-Delta Setb BHrelia Barameterns I
T Generate Output Select Nutput N pticns I
™ Saweficcessz DE File Eile Hlame I

bdemorn, [ KB ] IEDDD
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Budc 4 : Khai béo tinh tai chon Define/Static Load Cases sé hién 1én hop thoai Define Static Load cases Name
Trong hop thoai nay phai khai bao b qua tinh tai ban than clia dam bang cach nhap "0"vao muc Self Weight
Multiplier sau d6 nhan vao Change Load va khai bao cac TT1 va TT2(vGi hé s6 Self Weight=0) nhu hinh vé
Nh&n OK

Define Static Load Caze Hames

" Loads ,  Click to:
Self Wwieight
Load Tupe Multiplier 2dd New Load |
LOAD1 DEAD x| ]0
Change Load |
TT1 DEAD 0
12 DEAD 0 Delete Load |

Cancel |

Buéc 5 : Khai bao lan xe Define / Moving Load Case lanes /Lane sé hién |énhop thoai Define Bridge Lanes trong hép
thoai nay chon Add New Lane sé& xuét hién hop thoai Lane Data .Chon phan tir frame dai dién cho lan xe thiét k& sau

d6 nhan Add va OK & OK
Define Bridgo Lancs
| Lanes | Click to: Lane Mame ||J-\NE1
| &dd New Lane I
Frame E coentricity
el ez fi [o :
elete Late | = I
t odify I
oK | Delete I
Cancel |
ak. Cancel I

Budc 6 :Gan lan xe cho phan tir theo céc budc sau:
-Chon phan tr frame (Itc nay phan tir frame chuyén sang nét dut)
-Chon Assign /frame/lane s& hién Ién hop thoai Assign Lane trong hop thoai nay c6 thé kiém tra lai lan xe béng
cach nhan vao Modify / Show Lane . Khi d& chon xong lan xe nhan OK
-Khi 1an xe da duoc gan thi phan tl frame dai dién cho lan xe sé chuyén sang mau xanh



DH GIAO THONG VAN TAI HA NOI

Pham Ngoc Anh Lép Cau Ham A K38

Lane

E coentricity

IL.f-‘-.NE1 *I

Madify/Show Lane |

| aF. I Cancel |

Budc 7: Khai bao loai xe gom ¢ H30, XB80 & Ngudi
Khai béo loai xe H30 : Define /Moving Load Cases/ Vehicles sé hién |én hop thoai Define Vehicles trong muc Click to

chon Add General Vehicle s& xuat hién hop thoai General Vehicle Data trong hop thoai nay nhap so dé tai trong H30
nhu hinh vé Nhan OK & OK

Thuec hién lai cac budce trén va nhap so do xe XB80 va doan ngudi nhu hinh vé

Define Yehicles

I ¥ehicles

| Click to:

#dd Standard Vehicl = |

Add Standard ‘Jeicle

WAdd General Wehicle

[Neleteehicle

Cancel I

eneral Yehicle Data

Yehicle Mame Hz0
| Usage
¥ Lane Megative Moments at Supparts ¥ Al other Besponses
¥ Interion Yertical Support Forces
" Leading and Trailing Loads Floating Axle Loads ]
Leading Uniform Load ID % Single Walued ID
 Double Yalued
Trailing Unifarm Load ID I
for Lane Moments
Firzt Aule Load IE for ather Responzes I
| Intermediate Loads
Unifarrm Alle Min Distance I ax Digtance
1] 12 1E 16
a 12 5 E
1] 12 1.6 1.6 Insert
a E 10 10 _I
1] 12 £ B b odif
CE— odiy_|
Delate |
ok | Cancel |
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General Yehicle Data

General Vehicle Data
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Budc 8 : Khai bo I6p xe : Define / Moving Load Cases/Vehicle Classes xuat hién hop thoai Define Vehicle Classes
trong muc Click to chon Add New Class sé& xuét hién hop thoai Vehicle Class Data
Chon loai xe H30 tir muc Vehicle Name va Nhap hé sd xung kich clia xe H30(=1,1575) vao muc Scale Factor
Nhan Add va OK va OK
Lap lai cac budc trén vai xe XB80 va doan ngudi nhu hinh Ve,

Yehicle Clazs Data

¥Yehicle Clazs Hame IMEIHSEI
| Define ¥ehicle Clazs
‘v"ehlcle I arne S cale Factar
'I 575
Mu:n:llf_l,l
D elete
(] I Cancel |
Yehicle Class Data I
Yehicle Clazz Hame IMDXE &0
| Defhine ¥ehicle Clazs
Yehicle Name Scale Factor
¥BA0 =l
Han [
WELOI
ol el |
D £|ete
] I Cancel I
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Yehicle Clazs Data I
Vehicle Clazz Mame IMDNGUD|

| Define ¥ehicle Class

Wehicle Name Scale Factor

H30 =l

&dd I
b ddify I
Delete I

Cancel |

Budc9: Khai bao nhom cac tai trong xe Define/Moving Load Cases/ Moving Load Cases xuét hién hop thoai Define
Moving Load Cases trong hop thoai nay chon Add New Load sé& xu4t hién trang Moving Load Cases Data
Trong trang nay: Nhap tén vao 6 Moving Load Cases Name : MOVEH30
Trong Click to chon Add New assign xuét hién hop thoai Moving Load Cases Assignment
Data,trong muc nay nhap hé s6 phan bd ngang vao 6 Scale Factor (= 0,3804) nhu hinh vé
Chon tiép LANE1 tir Select Lane from va nhan vao ndt Add sau d6 nhan OK nhu hinh vé

Nhan OK & OK
Tiép tuc 1ap lai cac budc trén véi xe XB80 va doan ngudi nhu hinh vé.
Define Moving Load Cases
I Moving Loads | [ Clickto: |
oAl LT E 1ck 10 Moving Load Case Name  |MOVEH30
| AddMNewload |
Madity/Show Laad | | MultiLane Scale Factors
Mumber of Lanes Scale Factor
[Melete Laad | - I-I_

Azzignment Mumber | Click to:

Cancel -
I ]' Add Mew Azsign |

HEar e s

] I | Yehicle Class - Lane Assignments [

(e ete dasign |

(] I Cancel I
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Moving Load Case Assignment Data

Azsignment Data

Azzignment Lanes

LAMET

Moving Load Caze Azzsignment Data

MOWE=<BB0

Multil ane Scale Factors

P = b

Yehicle Clazs - Lane Azsignments Assignment Lanes

Click to:
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Moving Load Case Aszsignment Data

Moving Load C M MOVEMNG
oving Load Lase Name Moving Load Case Name MOVENG

MultiLane Scale Factors Assignment Data

Humber of Lanes Scale Factor Azgighment Mumber L
- 1.
1 J Yehicle Class MOMGUOl -
0.7644
Yehicle Class - Lane Assignments Scale Factor
Azzignment Murmber Click to: Minimurm Mumber of Loaded Lanes lﬂi
! ﬂ Add New Assign | M aimurn Mumber of Loaded Lanes 10

| Modify/Shaw sssign |

Aszzignment Lanes
Delete Azsign | Select Lanes from; Selected Lanes
LAMET

PR
Ok Cancel |

T Cancel

Budc 10 : Khai béo tinh tai (g6m TT1 & TT2 ) tac dung Ién dam theo cac budc :
Chon phan t{r frame (Itc nay phéan tir frame chuyén sang nét dt )
Chonbiéutugng  [.ss| S& xudt hién hop thoai Point and Uniform Span Load. Trong hop thoai nay chon

TT1 tir muc Load Case Name, chon Global Z tir muc Direction va nhap gi4 tri tinh tai giai doan | rai déu
(=-1,331) vao muc Uniform Load nhu hinh Vvé.
Nhan OK (Idc nay gia tri tinh tai rai déu giai doan | sé duoc hién thi [én man hinh )
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Point and Uniform Span Loads

Load Caze Hame

[TT1

=

| Load Type and Direction I

Options
& Add to existing loads

f* Felative Distance from End-|

& Foces ¢ Moments
{~ Replace existing loads
Direction IGl':":'E'lZ jv i Delete existing loads
| Point Loads
1. 2 3 4
Distance |0, {0.25 J0.75 1.
Load |0 |0 jo. 0.

" Ahzolute Distance from End-|

I Uniform Load

|-1.33'I

Cancel |

Point and Uniform Span Loads

Load Case Hame

e

i

" Load Type and Direction ]

& Forces ¢ Moments

Diirectian I labal £ - I

Options
' Add to existing loads

= Replace existing loads

" Delete existing loads

" Point Loads
1. 2

3 4.

Distance |0, J0.25

{0.75 1.

Load Jo. Jo.

& Relative Distance from End-|

{0 Jo.

" Absolute Distance from End-|

" Uniform Load

I-D.#EEE

Cancel

ok ]

Thuc hién tuong tu véi tinh tai rai déu giai doan Il (TT2 = - 0,4988) nhu hinh vé

10
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Nhan dugc két qua nhu hinh vé sau :

= =
L L]

[
g

Budc 11 : Khai bao cac t6 hop tai trong gom TH1 :TT1+TT2+H30+NG ! &i
TH2: TT1+TT2+XB80
(c6 ké dén cac hé s6 vuot tai )
Chon Define / Load Combinations sé& hién [én hop thoai Define Load Combinations. Trong muc Click to chon
Add New Combo s& xuét hién hop thoai Load Combination Data, Trong hop thoai nay thuc hién cac budc:
_Nhap tén goi clia t6 hgp (TH1) vao muc Load Combination Name
_Chon phuong phap phan tich ADD(cong tac dung ) hodc ENVE (t6 hop bao ngoai ) tir muc Load Cobinations
Type
_Chon céc loai tai trong ¢6 trong TH1 gom TT1,TT2,H30 & Nguai két hop vai viéc nhap hé s6 vuot tai vao 6
Scale Factor
_Nhan nat Add
_Nhan OK & OK
_Thuc hién tuong tu véi TH2 nhu hinh vé

11
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Define Load Combinations

| Combinations I Click to:

| AddMewCombo |

Add Default Design Combo I

el e B |

[Melete Eombe I

k., Cancel I

Load Combination Data

ITH1

Load Combination Hame

Load Combination Type

Title TT1+TT2+H30+NGLOI

I Define Combination
Caze Mame Scale Factor
|MOVENG Maving | v [1.4
TT1 Load Caze

1.1
TT2 Load Caze 1.5
P OYWEH 30 Moving Loa 1.4

&dd

b oodify |
Delete |

MOVEMNG Maving Laoar

[T Use for Steel Design
[T Use for Concrete Design

ok ]

Cancel I

Define Load Combinations

| Combinations | [ Click to:

i AddNew Combo |

Add Default Dezign Combo |

| Modify/Show Combo |

Delete Combo |

(] Cancel |

Load Combination D ata |

Load Combination Hame THZ

Load Combination Type abD -

Tile  [TT1+TT24xBBO

" Define Combination
Caze Mame Scale Factor
[TT1Load Case =] [1.1

Add |
bl odify |
Delete |

TTZ2 Load Caze 15
MOVEXEE0 Moving Lo |1.1

[~ Use for Steel Design
I~ Use for Concrete Design

Cahcel |

12
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Budc 11 : Chay chuong trinh phan tich va xem két qua :
_Budng &nh hudng
_Biéu d6 bao mémen
_Biéu d6 bao luc cat

Chon Analyze/Run hoac nhan phim F5 chuong trinh s& chay va phan tich két qua

Analyzis Complete

JOINT ooTPUT

ELEMNENT JOINT-FORCE QoOTTPOTT

NUMEEE OF FEAME ELEMENTS 34VED

ELEMNENT QUTPTT

NUMEEE OF FRAME ELEMENTS 34YVED

Xem két qua dah mémen mat cat I/4 :Chon Display/Show influence Lines/Frame

¥4 Lane LANE1 Influence Line

13
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Xem két qua dah luc cat mat cat L/4 :

¥4 Lane LANE1 Influence Line

Xem biéu d6 bao mémen : Display/Show Element Forces/stresses/Frame sé& xut hign hop thoai
Member Force Diagram for Frame trong hop thoai nay Iya chon nhu hinh vé va nhan OK

Member Force Diagram for Frames

Load  |TH1 Combo =
Component
Awial Force ™~ Torzioh
i~ Shear 2-2 i bMoment 2-2
~  Shear 3-3 f« Moment 3-3

Scaling
v Auyto

Scale Factar

I_
[v Shave %Waluez on Diagram

Cancel

14
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Biéu d6 bao moémen do TH1 & mat cat L/2 1a M =288,64 Tm phu hop véi két qua trong vi du 1 1a 288,4957 Tm

2 Moment 3-3 Diagram [TH1]

Biéu d6 bao moémen do TH2 & mat cat L/2 1a M=282,55 Tm phu hop véi két qué tinh toan trong vi du 1 1a 282,5762 Tm

i@ Moment 3-3 Diagram [THZ]
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Biéu d bao Iyrc cat tai mat cat do TH1 1a Q 4 = 52,61 T phu hgp véi két qua tinh trong vidu 1 1a 52,6689 T

2 Shear Force 2-2 Diagram  [TH1)

Biéu d6 bao Iyrc cat tai mat cat do TH2 1a Q 4 =47,66 T phu hgp véi két qua tinh trong vi du 1 1a 47,6782 T

2 Shear Force 2-2 Diagram [TH2)




