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BAI 1 : CACQUI UOGC CO BAN

1.1.GIOI THIEU.

1.1.1.Lich sirhinh thanh.

e BO phan mém Sap duoc bit dau tir cdc két qua nghién ctru phuong phép sb
(Numeric method), phwong phap phan ti hitu han (Finite Element Method) trong
tinh todn co hoc (Computation Mechanics) cua gido su Edward L.Wilson
(University of California at Berkeley,USA).

Bing 1-1 Cic giai doan phat trién phin mém SAP

Tén chwong

Giai doan trinh Noi dung
1969 - 70 SAP Used Static Load to Generate
1971-72 Solid-Sap Rewritten by Ed Wilson
1972-73 SAP IV Subspace Iteration - Dr.Jugen Bathe
1973-74 NON SAP New Program — The Start of ADINA
1979-80 SAP New Linear Program for Personnal computers
1983-1987 SAP 80 CSI added Pre and Post Processing
1987-1990 SAP 90 Significant Modification and Documentation
1997-Nay SAP 2000 Nonlinear Element-More Options-With Windows

Interface

 Thud ban dau chiing chi 1a cdc chuong trinh don 1é nhu SolidSap...chay trén cic
hé thong mdy tinh 16n véi muc dich hau nhu chi phuc vu nghién ctru 1a chinh
Phién ban dau tién cua chuong trinh dwoc mang tén SAP (Structural Analysis
Program) vao nam 1970 va sau dé lan luot xuit hién SAP IV,SAP 80 dugc nang
cap va hoan thién vao cudi nhitng nim 80,n6 12 mdc ddnh dau sy xuat hién phan
mém tinh todn két ciu c6 tinh thuong mai dau tién cua ho.SAP duogc phat trién béi
cong ty COMPUTER AND STRUCTURE INC (CSI).SAP 2000 1a mdt bude dot
pha ctia ho.Phan mém SAP 2000 theo hing CSI tuyén b 14 cong nghé ngay nay
cho tuong lai.
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Ngoai kha niang phédn tich dugc nhitng bai todn thuong gip ctia két cau cong
trinh,version SAP 2000 di bo sung thém cdc loai phan t&r mau va tinh ning phan
tich két ciu phi tuyén.Giao dién ctia né véi ngudi st dung trd nén than thién hon
rat nhiéu,do chuong trinh duoc thiét ké lam viéc hoan toan trén moi truong
WINDOWS.

1.1.2.M6 hinh héa—-kha nang caa SAP 2000.

Str dung phuong phdp phan tir hitu han dé mé hinh héa va phan tich két ciu.

Sap 2000 cung cap nhiéu tinh ning manh dé mé ta 16p cic bai todn két cau phd
bién trong thyc té ki thudt,ching bao gom : Cau,dap chin,bdn chira,cdc tda
nha...Céc giao tiép dd hoa dua trén céc ctra sd,cho phép nhanh chéng tao ra cic
mod hinh két cdu tir cdc mau thu vién sin c6.Tat ca viéc chinh sira,thay d6i..phan
tich noi luc cling nhu biéu dién va thiét ké déu duoc thuc hién cing mot cdch
gidng nhau.Ngudi str dung hoan toan c6 thé thao tac truc tiép trén céc hinh anh d6
hoa hai,ba chiéu (2D,3D).

Cic phan tr miu gébm cé : thanh dan,dim (Frame/Struss),tdim vé -mang
(Shell/plate),phan tr 2 chiéu-ing sudt phang bién dang phang,dbi xing
truc(plane/asolid),phan tir khéi (solid) cho t&i phan tir phi tuyén (Nlink)

Vit liéu c6 thé tuyén tinh (linear) dang hudng hodc truc hudng va phi tuyén.

Céc lién két bao gdom c6 : lién két cing,lién két dan hoi,lién két cuc bo khir b6t cic
thanh phan phan lyc.

Pa hé toan d6 : c¢6 thé dung nhiéu hé toa d6 dé mé hinh héa timg phan cua két
cAu.Nhiéu cdch thirc rang budc cic phan khéc nhau cua két cau.

Tai trong bao gom luc tap trung tai nit,dp luc 1én phan tir,dnh hudng cta nhiét
do,tai trong theo phd gia tdc,tai trong diéu hoa va tai trong di dong.....Ching c6
thé dit tai ndt,hodc phan bd déu,hinh thang,tap trung va dp luc t rén phan tir ...
Kha ning giai céc bai todn 16n khong han ché sb an sd,giai thuat 6n dinh va hiéu
suét cao.

Céc phan tich cho bai todn két ciu bao gom :

Ks.Lé Van Duy SDT : 0916028581
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‘ Analysis Procedure ‘

T T

Linear analysis ‘ ‘ MNon-Linear analysis
] | Simplified
Codal Elastic Nonlinear analysis
method DCR method

_ Secant method
| of analysis

Eqm}falem Linear dynamic Non linear time
Static load analysis ‘ o o
analysis | Istory analysis

Response sper:trum‘ ‘Linear time history
analysis analysis

Hinh 1-1 Cac kha ning phan tich ctiia SAP 2000

 Cic phuong 4n tai c6 thé két hop véi nhau.Mot két cAu c6 thé c¢6 nhiéu loai phan
tr mau.
« Kha ning thiét ké chi tiét cho vat liu BTCT; két cAu thép;két cau nhom theo
nhiéu tiéu chun cua céc nude tién tién.
« Tiéu chuan thiét ké bé tong cdt thép :
« US ACI 318-05/IBC 2003 : tiéu chuan cua vién bé tong M§(ACI)
e (Canadian CSA-A23.3-04 (2004) Tiéu chuin Canada
* British BS 8110-97 Tiéu chuan Anh
 Eurocode 2 -2004 Tiéu chuan chau Au
« AS 3600 01 Tiéu chuan cua Australia
* New Zealand NZS 3101-95
« Tiéu chuan thiét ké két cAu thép
e US AISC/ASD 01,AISD/LFRD 99,
e (Canadian CAN/CSA-S16.1-01
* British BS 5950 1990
* Eurocode 3 -2005

Ks.Lé Van Duy SDT : 0916028581
Trung tam do hoa Hoang Nhi. 5



SAP 200 V14.0.0 — Cong cu co ban

1.1.3. Cacfile dir liéu :

e *SDB : file dit li€u chinh.

e *.52k : File dit li¢u dudi dang text;cod thé dung céc trinh soan thao van van dé xem
va diéu chinh.

1.2.Cac buéc co ban dé thwc hién tinh toan va phan tich két cidu bang cac
phin mém SAP 2000.

1.2.1.Xay dungva diéu chinh hinh hoc
1.2.2.Pinh nghia vat liéu,tiét dién va gan chi tiét cho cacphan tur
1.2.3.Piéu chinh ¢di tua.
1.2.4.Pinh nghia cAcphuong an chét tai va gan chi tiét.
1.2.5.Pinh nghia cacthanh dic biét néu o8
Vi du thanh khép,thanh nhip thong thuy,quay tiét dién,sd mit tinh toan. ..

1.2.6.Pinh nghia cAcphuong an to hop.
1.2.7.binh nghia cagphuong an phén tich
1.2.8. Chay vaphan tich o b cdngtrinh theo qui pham
Vé noi lyc va do ctng néu dat yéu cau chuyén sang budc 9 ,néu khong dat thi quay lai
céc budc (1 +8) dé diéu chinh.

1.2.9. Thiét ké theo vat liéu (BTCT haic Thép)
Phén tich theo tiéu chi vat liéu néu khong dat quay lai cdc budc (1 +8) dé diéu chinh.

1.3.Mét sb qui dinh co ban.

1.3.1.Hé don vi co ban dungtrong congtrinh SAP 2000 sir dung
C6 2 h¢ don vi trong SAP 2000 : English va Metric.Mot h¢ don vi bao gém don vi
luc,chiéu dai,nhiét do va thoi gian.

* Luc (Ibs, kip, N, kN, etc.),

« Chiéu dai (ft, in, m, mm, etc.),
e Thoi gian (second),

e Nhi¢t do (F, C)

Ks.Lé Van Duy SDT : 0916028581
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English Units Metric Units
Ib. in, °F, sec KN, m, °C, sec
Ib, ft, °F, sec KN, cm, °C, sec
kip, in, °F, sec KN, mm, °C, sec
kip, fi, °F, sec

Kgf, m, °C, sec

Kot cin, “C; 58
Kgf, mm, °C, sec

N, m, °C, sec
N, em, °C, sec
N, mm, °C, sec

Ton, m, °C, sec
Ton, cm, °C, sec
Ton, mm, °C, sec

1.3.2.Pon vigoc do do dungtrong SAP 2000.
Gom do (°) va radian :

« Do (°) duoc st dung dé chi dinh théng sé hinh hoc chang han nhu géc cia truc dja
phuong.

« Radian ding dé chi dinh géc xoay ctia chuyén vi.

 Két qua géc xoay xuat ra sir dung don vi radian.

Ban c6 thé thay doi don vi hién tai bat ki liic nao bc‘ing cdch click hop X6 xuéng o bén

phai thanh trang thdi.

1.3.3.Nuat (node).

Nt dugc hiéu 12 mot vi tri dung dé xdc dinh céc kich thude hinh hoc co ban cua két
ciAu.Mdi nit dugc xdc dinh thong qua té€n nit va toa do cua nd trong hé toa do chung
SAP 2000 ty dong danh s6 cdc nidt ctia mo6 hinh.Céc di liéu cua nut thuong la : tén (Joint
Label),toa d0 (Coordinate),hé toan do dia phuong cia nut,tdi trong nit (Joint Load),lién
két khéng ké chuyén vi nit (Restraint),lién két dan hoi (Springs),chuyén vi cudng bt
cua nut...

1.3.4.Phan tir (Element).

La cdc thanh phan khic nhau cua két ciu dugce xdc dinh thong qua cdc diém nit.Moi
phﬁn tor c6 mot gia tri s6 dai dién cho tén phﬁn tor va dugc xac dinh thong qua céac diém
nit.Moi phén tor c6 mot gia tri s6 dai dién cho tén phﬁn to va dugc xac dinh thong qua 2
hoac nhiéu nut tuy loai phﬁn ta.Vi du phﬁn tir frame(thanh)xdc dinh thong qua 2 hodc
ph?m tir shell (vo,tAm)xdc dinh thong qua 3 hodc 4,8, hodc 9 nit.

Ks.Lé Van Duy SDT : 0916028581
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Céac dir liéu cua phﬁn tlr : té€n,nut bién cua phén tu,h¢ toa do dia phuonwg,vat li¢u phén
tir,cdc ddc tinh mit cit phn tir,tai trong tdc dung 1én phan ti ...

1.3.5.Hé toa d¢ (Coordinate system)

a. Hé toa dj tong thé (Global coordinate system)
e HE¢ toa do téng thé 1a hé toa do vudng gbc

N i A n True Z luén luén
trong khong gian ba chi€u,cdc tryc toa do

luréng lén trén
vudng gbéc voi nhau va hgp thanh mot tam Z A
dién thuén,chiéu cua ching dugc xdc dinh
bang quy tic ban tay phai.Cdc tryc ctia hé Y

toa do téng thé duoc quy udc la cdc truc
X,Y,Z trong SAP 2000 h¢ toa do nay c6 tén

la GLOBAL

. Hu?mg mac dinh cua hé truc toa? do ludn co )
chiéu duong cua truc Z hudng thang ding tur X
dudi 1€n trén.Cac h¢ truc toa d§ dia phuong Hinh 1-2 H¢ toa d9 tong thé.

cho ndt,phan tir va tai trong ciia gia toc nén

déu duoc dinh nghia trong tmg v6i hudng thing ding nay.Riéng dbi véi tai trong

ban than duoc dinh nghia theo chiéu nguoc véi tryc Z mit phang X-Y nam ngang.
e Hé toa do téng thé c6 thé 1a hé toa do vuong goc (Cartesian) va hé toa do tru

(Cylindrical)

% B o ) Mote: Vertical grid lines occur at all intersections
O O O O of grid lines from the same coordinate system

S,

©

Hinh 1-3 Mt bing luéi ciia hé toa d§ vudng géc va hé toa dé tru.
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b.Pinh nghia hé truc tea d¢ bé sung.

Hé truc toa dd bd sung co thé duoc dung dé dé dang cho qua trinh m6 hinh mét bo phan
nao dé6 cua két cAu.Mot hé truc toa do phai c6 mot diém géc va cdc truc,cic tryc nay

vudng géc voi nhau va xdc dinh theo quy tic ban tay phai.
* Define > Coordinate Systems/Grids...>Add New System.

Define | Bridge Draw  Select As

[FE  Materials...

Section Propetties 3

@7 Mass Source...

I| Coordinate Systems/Grids. ..

Ia? Joint Constraints...

Joint Patterns. ..

| Coord System Location And Orientation

i~ Spztemz - 4 Click to; - T
— Coordinate System Mame =
W | Add Mew Systemn... _] JESYS'I
Add Copy of System... | : ; !
— Dption =
Modify/Shaw System. . | & 30
Hialate Systar | i~ Origin Lozation
- Global = 0.
I Conwvert to General Grid Global ¥ ID—
akK | Cancel | Global Z
— Origity Orientation - Baotations in Deagrees——————
abaut Global Z 0.
about Glabal %"
abiout. Global #"
Cancel I
Ks.Lé Van Duy SDT : 0916028581
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o
é@\
3
oy

4+
£

Positive
angle

Global Y
2

Global X

Hinh 1-4 Goc xoay duong ciia hé toa d§ moi.

c. Hé toa do dia phuwong.

MJdi thanh phﬁn co ban cua két ciu (m’lt,phﬁn tu ,hay rang budc chuyén vi) déu c6 cdc hé
toa d§ dia phuong cua chinh n6.Céc truc cua hé toa do dia phuong cling dugc xac dinh
bang quy tic ban tay phai va ki hiéu cic truc 1,2,3.D¢é tao hé truc ndy ta dung chirc ning
tao h¢ toa do dia phuong cua cua SAP 2000

Truc 1 mau dé,truc 2 mau trang va truc 3 mau xanh giong nhw mau ciia quéc ki M.

B2 Az
-

Plan
Axis

2 Endi Fors
| a3
o L
_~ Frama Ebement Local fxes
A Gilnbal
Coordinates

Hinh 1-5 Truc toa d dia phwong cia phan tir thanh.
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Bois Face 6 Top (+3 face)
N Fare & Bottom (3 face)

Az 2

Four-Hode Quadrilateral Shell Element Three-Hode Trangular Shell Element

Hinh 1-6 Truc toa @) dia phwong ciia phan tir tim.
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1.3.6. Nguyén tic ban phai.

a) Thumb points in +Z-direction  b) Thumb points in +3-direction
and fingers wrap +X axis and fingers wrap +1 axis into
into +Y axis +2 axis

Z Arrow shows direction
of positive moment
about the Z-axis

c) Thumb points in +Z-direction
and fingers wrap in direction of
positive moment abot the Z-axis

Hinh 1-7 Nguyén tiic ban tay phii.

1.3.7.Bac twdo caa nut (DOF —Degreeof Freedom)

e Su bién dang cua két cau khi chiu tdc dung cua ngoai lyc,duoc biéu dién qua sy
chuyén vi cta cdc nit.Déi voi két cau khong gian (3-D) trong trudng hop tong
quat mot sb nit c6 sau thanh phan chuyén vi cta né.

« Bic ty do ctia mot ndt twong tng voi mot sd thanh phan chuyén vi cia mot nit
gém c6 : toa do rieng (U1,U2,U3).

Ks.Lé Van Duy SDT : 0916028581
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e 3 thanh ph?m chuyén vi xoay quanh 3 truc 1,2,3 cua h¢ toa d¢ riéeng (R1,R2,R3)

MOt s6 thanh phan chuyén vi c6 hai trang théi : ¢6 thé c6 chuyén vi hay bi khong
ché chuyén vi.Dbi v6i cdc phan tir miu tuong tmg véi cdc mod hinh phén tich khic
nhau thi s thanh phan chuyén vi ciia mot nit twong tng ciing khéc nhau,né tuy
thudc vao sy lam viéc cua phﬁn tir d6.S6 thanh phﬁn Chuyén vi cua mot nut duoc
goi la bac ty do(degree of freedom —DOF) cua niit.

* Mac dinh hudng cua cdc truc 1,2,3 cua mdt nit s€ song song véi hudng clua cac
truc X,Y,Z.

1.3.8.Lién két (Restraints)
La diéu kién lién két voi trai dat cuia mot nit.Sap 2000 dung nhiéu loai lién két nhu gdi
tua,khop cb dinh,ngam,lién két hdi.

1.3.9.Taitrong (Load) :

-Trudng hop tai trong (Load case) : Trong SAP 2000 cho phép khai bdo nhiéu truong
hop tai trong,file két qua SAP 2000 dua ra chira ndi luc,chuyén vi cia ting trudng hop
tai.

“Td hop tai trong (Load Combination): Nguoi dung c6 thé chi dinh sy c6 mat cung lic
ctia nhiéu truong hop tai giy ra két qua bat loi nhit cho két cdu.Khi d6 SAP 2000 dua ra
két qua 12 to hop tuyén tinh theo nguyén 1y cong tic dung(Add) hoic theo kiéu duong
bao.

Ks.Lé Van Duy SDT : 0916028581
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BAI 2 : CONG CU XAY DUNG HINH HQOC

2.1. Man hinh lam viéc co ban ciia SAP 2000.
Trong SAP 2000 ,viéc thuc hién mdt s6 thao tdc Iénh thuong thong qua thanh cong cu
chtra cdc biéu tugng twong ung.Dudi ddy 12 mot sb biéu twong thudng duoc st dung
trong SAP 2000.

B SAPTOOD vi4.0,0 Advanced - jUntitted)
Bo  Bdb W [efe  Endge Dram  Belech fdesgn Andhon Diephw Desn Gobiors Jook ".‘ﬂl'
D& o

Thaed cong cu

Thankh Iienn Thanh tién 4

=G i .'./_.
1 oy i
i ¥
Thand trang thin
Hinh 2-1 Cira s6 1am viéc ciia SAP 2000
2.2. Tinh nang vatac dung ctia cac icon trong SAP 2000.

Icon Tén Icon Shortkey Tinh nang va tac dung

New Model Ctrl + N | Tao mo hinh mdéi

= Open .SDB Ctrl + O | Mo file SDB

[ Save Model Ctrl +S | Luu mo hinh

Ks.Lé Van Duy SDT : 0916028581
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4 Print Graphic Ctrl + G | In hinh anh
K7 Undo Ctrl +Z | Hay mdt Iénh trudc do
- Redo Cul+Y | Hay mot 1énh sau d6
Refresh Window | Ctrl + W | Lam mdi ctra s0
e Lock Model Khéa md hinh
’ Run Analysis F5 Chay phan tich m6 hinh
» Model —Alive Ty dong cap nbét phan tich khi
mo hinh thay doi
jis Rubber Zoom Band | F2 Phéng to mdt viing két cau
JCi Restore Full View | F3 Xem day da mé hinh két cau
® Previous View Xem két cau trude d6
Zoom In Step One | Shift  + | Phong to tirng budc
® F8
2 Zoom Out Step One | Shift  + | Thu nho tung budc
F9
Pan F8 Di chuyén man hinh
] (Middle
Mouse)
» Set  Default 3D Xem mo hinh 3D mac dinh

View

o Set XY View Xem mo hinh trong mit phang
XY

- Set XZ View Xem mo hinh trong mat phang
XZ

vz Set YZ View Xem mo hinh trong mat phang

Ks.Lé Van Duy SDT : 0916028581
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YZ
nv Set Named View Xem mit cit ning cao
&’ Perspective Toggle Doi sang phép chiéu phoi canh
- Move Up In List Di chuyén dén mit phiang cao
hon
5 Move Down In List Di chuyén dén mit phing thap
hon
— Object Shrink Bat/tait ché d6 rit ngin doi
- Toggle tuong
Set Display Options | Ctrl + E | Thiét 1ap Iya chon hién thi
“a Assign to Group Tao Group
Show Undeformed | F4 Hién thi md hinh chua bién
-
Shape dang
. Show Deformed | F6 Hién thi md hinh bién dang
Fr
Shape
Show Hién thi ndi luc/tng suit
1=4
Forces/Stresses
Show Named Hién thi cdc hinh da luu tén két
nd Display hop v6i Display > Save Named
Display
Start Steel Chay thiét ké thép hoic kiém tra
T Design/Check  of két cdu
Structure
Start Concrete Chay thiét ké bé tong cot thép
] Design/Check of hoic kiém tra két cau.

Structure

&

Set Select Mode

Chuyén sang ché d6 chon

Ks.Lé Van Duy SDT : 0916028581
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< Set Reshape Stra d6i hinh dang phan tir
Element Mode
@ Draw Special Point V& diém dic biét
\ | Draw Frame/Cable Vé thanh/cap
Element
Quick Draw V¢€ nhanh thanh/cép
, Frame/Cable
Element
o Quick Draw Braces V& nhanh giing
oy Quick Draw V& nhanh dam phu
- Secondary Beam
B Draw Poly Area V& tAm
= Draw Rectangular V& tAm chit nhat
Area Element
= Quick Draw Area V& nhanh phan tir tim
Element
a Draw Solid V& khéi
all* Select All Ctrl+ A | Chon toan bd md hinh
. Get Previous Chon phﬁn tr luc trude da chon
e Selection
3

Clear Selection

B6 chon céc doi tuong

Point and Grid

Bat diém tai nut va giao céac ludi

Intersection
) End and Midpoint Bat diém dau ,diém cubi va
i - X A <
i trung di€m phan tr thanh/céap
1 Perpendicular Bat diém 1a chin vudng géc voi
Projection thanh

Ks.Lé Van Duy SDT : 0916028581
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Lines and Edges

Bit diém thudc thanh /cép hoac
bién cta tAm/khdi.

Display Options For Active Window

Cancel

—doints- |~ Frames/Cables/Tendons i General e i:uy Colors of-
[~ Labels [ Labels [~ Shnnk Objects s Ohjects
¥ Restraints [~ Sections I Estude View {7 Sections
W Springs I~ PReleases [~ Fill Objects " Materials
[ Local &xes [ Local dwes W Show Edoges £~ Calar Printer
W Irvizible I Frames Mot in Yiew W Show Bef. Lines £ Wwhite Backaround, Black Objects
[ Mot inYiew [ i I Show Bounding Boxes {7 Selected Groups Sefect Froups,
=

Mizcellaneous -
I Show Analysiz Model [IF Available]
[ Show Joints Only For Dbjects |n Yiew

I Apphy o Al windows

Hinh 2-2 Hgp thoai Display Options For Active Window

Mot sb biéu tugng co ban ciia SAP 2000 V14
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BAI 3 : HE THONG KET CAU MAU.
File >NewModel>Chon cdc mau tuong (ing

I3 New Model

MHew Maodel Initialization Praject Infarmatian
& !nitialize Model from Defaults with Units Kip. in, F j

(™ Initialize Model from an Exizting File

Madify/Show Info.. |

- Select Template

Blank Grid Only Beam 20 Truszes A0 Truszes 20 Frames

30 Frames Wt all Flat Slab Shellz Staircases Storage
Shuctures

|Indergraund Solid Models  Cable Bridges:  Caltranzs-BAG.  Quick Bridge Fipes and
Concrete Plates

Hinh 3-1 Cira s6 New Model

* Ty theo c4c cong trinh cy thé,chiing ta chon mau két cau tuong rng
* Trong moi loai s€ c¢6 cac hudng dan cuy thé hoac cdc mau cu thé hon nita vdi cac
hinh v€ mo ta cac loai kich thudc can vao

3.1.1.Héthéng lwéi dinh vi: Grid Only
Khi d6 s& xuét hién bang dinh nghia ludi,dya vao cong trinh cu thé ta dinh nghia ludi

Ks.Lé Van Duy SDT : 0916028581
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Catesian | Cylindrical |
Coordinate System Mame

|I3 LOBAL
Mumber af Gnd Lines
# directian |4
" direction |4
£ direction |5
Gnid Spacing
% direction |5-
" directian |E.
& direction |3_
First Grid Line Location
¥ direction |':|-
" direction |EI.
Z directian |E|_

ak. I Cancel |

Hinh 3-2 Cira s6 Quick Grid Lines

Chon mot trong 2 toa dg, vdi cong trinh c6 cac gbc vudng thuong st dung hé toa
do (Cartesian) khi d6 phai dinh nghia céc thong s6 sau :

Number of Grid Line : Tong s6 luéi theo cic phuong (X,Y,Z) thong thuong ta dyua
vao céc truc két cau dé dinh nghia ludi

Grid Spacing : Khoang céch cua ludi theo cdc phuong

First Grid Line Location : vi trf cta lugi dau tién.
Nhén OK.
 Menu Define > Coordinate Systems/Grids... dé sira chi tiét.
Hoac click chudt phdi vao cira s6 lam viéc chon Edit Grid Data hodc Click vao bat ki
Grid line nao

Ks.Lé Van Duy SDT : 0916028581
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Define | Bridge Draw  Select  As

[FE  Materials...

Section Properties [

@y Mass Source..,

I| Coordinate Swstems)Grids. ..

9 loint Constraints...

Joink Patterns. ..

Hinh 3-3 Sira chi tiét lugi

* Click Modify/Show System.

Coordinate/Grid Systems

—Systemz—————  Click to
GLOBAL | Add New Sustem...

b odifyShow Systen...

]
Add Copy of Syztem... |
|
|

[elete System

[ Corwert to General Grid

k. I Cancel

Hinh 3-4 Cira s6 Coordinate/Grid Systems
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i Define Grid System Data

Edit  Format
' < Units | fGiid Lines
System Name | Tl OB kM. m, C v] Guick Start...
¥ Gnd Diata |
GridID | Ordinate | Line Tope | Wisibilty | Bubble Loc. | Bubble Lo, &
1 B | 0 | Frimary | Show | End
2 B | B | Primary | Show End
3| © 12 Piway | Show | End [
4 D 18 Primay | Show | End [
5
B
@ . . . . =l
¥ Grid Data 1~ Dizplay Grids as |
GidID | Ordinste | LineType | Visibiity | Bubble Loc. | Bubble Loc, = v Ordinates ¢ Spacing
1 1 il | Frimary | Show Start L
2 2 B. | Prmary | Show Start
] 3 12, Primary | Show Stat [ Hide &l Grid Lines
4 4 18 | Frimary | Show Stat [ GheioGidines
5 1 1
5
B : : Bubble Size  |1.25
G ~|
-2 Grd Data
Reset ta Default Calar |
GidID | Ordinate | Line Type | Wisibiity | Bubble Loc. | i'
1 21 0. Primany Show End =
L ! ! ey | ! ! Eeorder Ordinat
2 z2 | 3 Prmay | Show | End corder Ordinates |
3 Z3 | B. | Frimary | Show End
4 _2_4 | g [ F'rirr_uar__l.J [ Show [ Erd
5 Z5 | 12, | Frimary | Show End
g
7 : Cancel
8 =

Hinh 3-5 Cira s6 Define Grid System Data

Units : chon hé don vi

Display Grid as : Xdc dinh céch hién thj lué6i
0 Ordinate : Hién thi lugi theo hé truc téng thé
0 Spacings : Hién thi theo khoang céch gitta c4c duong ludi.

Hide All Grid Lines : 4n c4c dudng ludi.

Glue to Grid Line : Dinh cdc niit vao ludi ; diéu chinh luéi ciing c6 nghia 1a diéu
chinh hé truc két cau

Buble size : Kich thudc vong tron hién thi truc

Reset to default color : dua vé ché do mau chuin,mic dinh.

Reorder Ordinate : Sép xép lai thtr ty toa 4§ duong luoi
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« Trong qu4 trinh diéu chinh c6 thé vao Menu Edit dé thém xéa cdc dudng ludi

3.1.2.Hé dam lién tuc Beam.
V61 hé dam lién tuc can dua ra cdc thong tin sau :

Beam Dimenzions

Mumber of Spans |2 Span Length |E.
[ Usze Cusztom Grid Spacing and Locate Origin

Section Properties

Beams |Default jﬂ

<

[+ Restraints ] S Cancel |

Hinh 3-6 Cira so0 khai bao Beam

Number of Spans : Téng $b nhip

Span length : Khoang cach ctia mot nhip

Section Properties : Chon tiét dién so bd cho dam.Co6 thé click vao Nt ddu + dé
khai bdo ludn tiét dién.

Nhén Ok

Hinh 3-7 M6 hinh Beam.

3.1.3.Hékhung phing 2D Frame:
BAI 1 : V6i hé khung phang can dua ra céc thong tin sau :

Ks.Lé Van Duy SDT : 0916028581
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20 Frame Type Portal Frame Dimensions
Partal ﬂ Murnber of Staries |2 Story Height |2,
Mumber of Bays |2 Bay'width |5

[~ Usze Cuztom Grd Spacing and Locate Origin

Section Properties

Beams | Crefault ﬂj
Calurnns | Default ﬂﬂ

[w Restraintz k. | Cancel |

Hinh 3-8 Cira s6 khai bao 2D Frames

Number of Stories : Téng s6 tang

Number of Bays : Tong sé nhip theo phuong X

Story Height : chiéu cao tang
Bay Width : Chiéu rong mot nhip
Beams : Chon tiét dién so bo cho dam

Columns : Chon tiét dién so bo cho cot

Ks.Lé Van Duy SDT : 0916028581
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3.1.4.Hé khung khéng gian 3D frame.

— a0 Frame Type i Open Frame Building Dimenszions -
JDF'E” Frame Building LJ MHurmber of Stories |27 Story Height [3—
.- . Numberof Baps. 3 Baywidth.® 8.
Mumberof Baps, ' 2 Baywidh. ¥ 6.

[ Use Cugtom Grid Spacing and Locate Origin

—Section Properties

Beams iDefauIt _.I.J_-d
Calurinz 1Defau|t _.I.J_-d
¥ Bestraints e Cancel |

Hinh 3-9 Open Frame Building

V61 hé Open Frame Building : hé thanh chua c6 san
« Number of Stories : Tong s tang

Number of Bays X : tong sb nhip theo phuong X

Number of Bays Y : tong s6 nhip theo phuong Y

Story Height : Chiéu cao tang

Bay Width X : Chiéu rong mét nhip X
Bay Width Y : Chiéu rong nhip Y
Beams : Chon tiét dién so bd cho dAm

e Columns : Chon tiét dién so bo cho cot
V61 hé Beam-Slab Building : HE khong gian c6 san.
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=
30 Frame Type Beam-5lab Building Dirmenzions
|Beam-5|a|:| Building ﬂ Mumber of Staries (10 Stary Height |3,
Mumber of Baps, % |5 Bay Width, = |E.

Mumber of Baysz, v |2 Bay width, % |B.
Mumber af Divizions, |4 Murmber af Divizgions, Y |4

[~ Use Cuztom Grid Spacing and Locate Origin

Section Properties

Beamns |Default ﬂﬂ
Colurnns |Defau|t ﬂﬂ
Areas |Default jﬂ
[v Restraints (] | Cancel |

Hinh 3-10 Beam - Slab Building

« Number of Stories : Tong s tang

« Number of Bays X : Tong sb nhip theo phuong X

« Number of Bdy Y : Tong s6 nhip theo phuong Y

« Story Height : Chiéu cao tang

* Bay Width X : Chiéu rong mét nhip X

« Bay Width Y : Chiéu rong mot nhip Y

« Number of Division X : S6 1u6i chia nhoé tw dong tim san theo X
« Number of Division Y : S6 luéi chia nho tu dong tAm san theo Y
e Beams : chon tiét dién so bo cho dam

e Columns : Chon tiét dién so bd cho san

e Area : chon tiét dién so bd cho san.
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3.1.5.Hédan phing (2D Truss) :

20 Truzs Type = Sloped Truss Dimenzions

|Sloped Truss = Murnber of Divisions |3 Diivigion Length |3,

Height ]]3.

[ Use Custom Gind Spacing and Locate Origin

~ Section Properties

Chards JDefauIt ‘:_J‘_-lj
Braces JDefauIt ‘:_J‘_-ij
[v Restraints Cancel |

Hinh 3-11 2D Truss

Number of Divisions : SO budc mat dan

Division Length : Chiéu dai mét budc mat dan.

Height : Chiéu cao ctia dan
* Ngoai ra mudn chon cdc loai dan khdc nhau chon 2D Truss Type vio Parametric
Definition dé xem ¥ nghia céc ky hiéu.

. panel length —peak
top chord & il
= _—continuous lateral brace
W = overall

. height

= - - ——sby g
R R —panel  sphice- \“bottom chord
. point
Dw’maﬂg; span (out-to-put of bearings) et
i hottom chord length cantilever

Hinh 3-12 CAu tao dan
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(a) King post spans upto 8 m (b) Queen post spans up to 10 m

() Howe truss with 4 and 8 panels spans 6 m to 30 m

Pratt truss spans 6 m to 100 m Modified pratt truss

/W\m

{e} Fink or french roof trusses spans up to 10m

(f) Compound french truss Cambered french roof truss
span 20 mto 30m span 20 mto 30 m

m,«m

{g) Fan truss spans 10 mto 15m  (h) North light roof truss span 8 mtc 10m

gmﬁﬂ@%

(i} Quadrangular truss (i} Truss used for large span

i AR TN ATR

(k) Truss used for large spans

Hinh 3-13 Cac loai dan thuong gip
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3.1.6.Hé twong vach phiang (Wall).

= Shear wall Dimenzionz

Murnber of Divizions, = 18 Diivizion Width, = |1,
Mumber of Divisions, £ 18 Diivizion Wfidth, 2 {1,

[ Usze Cugtom Grid Spacing and Locate Origin

i~ Section Properties-

Areas |Default -]+

¥ Bestraints Cancel |

Hinh 3-14 Khai bao h¢ Wall

Number of Divisions X : S6 doan chia ctia vach theo phuong X
Number of Division Y : S6 doan chia cua véch theo phuong Y
Division Width X : D6 dai doan chia theo X

Division Width Y : D6 dai doan chia theo Y

Section : Chon do day cua tAm véch
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ng (Flat Sab) :

ha

au san p

r

3.1.7.Héketc

B
T#H.ﬂa-
]

|
#dﬂl““@glu
c o

(&) Twa-way chab

Lah One-woy slob

1@l Flab ploie ek

() Dre-way slab

e e e

TSI

71 arar e

- + LAl L L L
1 rararar— [
L ! _IL,IL i H .IL

== nni 1T |
ILrlrlrLFLrLrLrlrlFL
T raroarararTiror
_H:. .__IL. | | _“_ [ |
ararrararorarcear T
__HI__IL_ILIL_IL_IL_IL_IL|I_IL
_IijJWJﬂJTJIJﬂJIJWJ
I8 T [ I S T I O I I - Y
J mrarararo 7
_ | N S I | L
1 ﬂI1J1JﬁJ =
_ e 1 L
a LHI_IIJ JTJTJjITJ
. . |

.lll[ll

(17 ST S
Ty T I _.+|h_q_
A L

FAraraEar
A TN T T N O

{#h Geed slab

le}l Frat skab

Hinh 3-15 Mt s6 loai san khéc nhau
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Ordinary Flat Slab.

(ﬂut Slab without Drop Panel or Column Hmli)

-'rrl'!—-—r-—-—-!-r"r'-r---—--'!—-.r I-rr

Hinh 3-16 San dit truc tiép 1én cot

Flat Slab with Drop Panel only.

( Without Column Head )

Hinh 3-17 San phéng c6 panel
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Flat Slab with Column Head only.

(Without Drop Panel )
p— B f mo—

J;\,..

T iy
| |
:B:a , |

|
(| |
i |
-|_ ___________ |_

Hinh 3-18 San phing cé mii cft

Slab Dimengions

Mumber af Divizions, = |3 Divizion width, = |8
Mumber of Divizionz, v |3 Drivigion width, v |2,
Middle Strip Width, = 4. iddle Strip Width, " |4

[~ Usze Custorn Gnd Spacing and Locate Origin

Sechion Properties

Areas | Default | +]

Cancel |

[v Restraintz

Hinh 3-19 Khai bao hé Slab

Number of Division X : S6 doan chia ciia san theo phuong X

Number of Division Y : S§ doan chia cua san theo phuwong Y
e Division Width X : D¢ dai doan chia theo X

Division Width Y : D6 dai doan chia theo Y

Middle Strip Width X : DJ rdng cua dai gitra nhip theo X
Middle Strip Width Y : Bg rong ctia dai gitra nhip theo Y
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e Section : Chon tiét dién cua tam san

3.1.8.Hé két cAu thanh dan khong gian (3D Truses)

=30 Truszs Twpe: - Roof Trusz Dimensions

]H':":'fT”-‘SS __ Muriber of Bays, ¥ ]_3 Mumnber of Bays, ' ]3

Trarsmission Tower 1 Span Length, ¥ 18. Murber of Divizionz, ¥ |6
Tranzmizzion Tower 2

Tranzrizzion Tower 3 -
Tt T ria i Span Length, ' 1_9. Mumber of Divisionz. " |6

Guyed Tower

Height 11.5

[ Use Cuztom Grid Spacing and Locate Origin

i~ Section Properties -

Chards 1Default le]
Braces 1Default Lji]
¥ Restraints 0K I Canizel |

Hinh 3-20 3D Trusses

e Mubn chon céc loai dan khac nhau chon 3D Truss type; vao Parametric definition
dé xem ¥ nghia cic ky hiéu.
Ngoai ra Sap 2000 V14 con c6 nhiéu bai todn khao sdt chuyén dung nhu két ciu thang;
cdc thdp silo; céc loai lién két. ...
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3.1.9. Hé tAm v6 Shells.

Shell Type Barrel Shell Dimenzions

|B~3”E|5h'3" j Length, L |8 Murm. of Divisions, Axial |8

Cylinder

‘Barrel Shell Fioll Down &ngle, T |30 Mum. of Divisions, &ngular |8

Multi-bay Cylindrical Shell

Hyperbolic Paraboloid Fadiuz, B [1.

Partial Sphere

Spherical Dome

Parabaolic Dome Locate Origin...

Section Properties

Parametric Definition |
Areas |Default ﬂj

[v Restraints

[v Gridines 1]4 | Cancel |

Hinh 3-21 Shells.

Chon Barrel Shell :
- Shell Type 1 —Banel Shell Dimensions

]BE‘”E| shell Ll Length, L |8 Mo, of Disvigions; dsial ]8
Foll Down &ngle, T 190 Mum. of Divisions, &ngular IB
Radius, B 1.

Locate Crigin...

- Section Properties

Farametnc Diehntion

Areas iDefault jj

v Restraints

v Gridlines 0K Cancel |

Hinh 3-22 Barrel Shell.

e Nhin Parametric Definition dé xem céc dinh nghia thong sé.
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Barrel Shell Parameters

xn.
T: Roll Down Angle
¥ m: Murmber of Divisions, Angular
n: Murnber of Divisions, Axial
L
.ﬂ
=
=
¥ -
Plan Elevation
Vidu:
Ham dai L=10m
Mit cit ngang ham :
o
o
oY
~—
o
o
N~
Do
o
Te)
N
L 4000 |
4 4

Hinh 3-23 Mit cit ngang him.

Hudng dan gidi :
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= L B
h
L? + 4h?
Rz ——
8h

L/2 R
B= sin”

R

0

Hinh 3-24 Loi giai bai toan vom.

3.1.10. Ciu thang StairCase.

Staircaze Type 2 Dimensions

Murnber of Staries |4
Left Levelwidth, % [3
Right Level Width, ¢ [3
Starwidth 1, [2
M ax Mesh Spacing IEIEi

Locate Origin...

Section Properties

Staircaze Type

|Stairu:ase Type 2 j
Staifcase T

pe 1

piral Staircase

Parametric D efinition |

Stary Height, +/- |37

Stair Projected Length llﬁi
Opening Bhw. Stairs I‘Ii
Stairwidh 2, Y [2

Areas | Drefault

[v Resztraints

[v Gridines

[ o |

Cancel |

Hinh 3-25 Staircases.

* Chon Staircase Type 2 1a cau thang phd bién nhat

=4

* Click Parametric Definition dé xem céc thong s dinh nghia.
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Staircase Type 2 Parameters

H: Story Height

LLW: Left Lewel Widih
SPL: Stair Projected Length
RLW: Right Lewel Width

SWA: Stair Width 1
OW: Cpening Between Stairs
SW2 Stair Width 2

—e

Hf2
Ha ﬁ

H—H————++—H
LLin 3PL FELI

Elevation

yi
% Sz
.—.I;x ]l
Sl
i LLIy & GPL o FLIN :
Plan
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BAI 4: PINH NGHIA VAT LIEU-TIET DIEN-GAN CHI TIET
CHO POI TUQNG.

4.1. Pinh nghia cac loai vat liéu :
Mdi mét cong trinh c6 thé su dung mot hoac nhiéu loai vat liéu.Dé dinh nghia mot loai
vat liéu lam nhu sau :

Material | —Materals: - Chick ta:- 1
* Add New Material Quick : Add New Material Quick... |
Thém mﬁt 1(331 V@t héu t}rong 23 Add Mew Material.. |
danh sich san c6.Chu yéu }é [ e T et Wakenal 7
cac vat liéu theo tiéu chuén Modify/Show Matsial. |
nuoc ngoéi. Delete katerial |

Add New Material :Thém mot
loai vat li¢u.

Add Copy of Material : Thém ok,
_Careel |

mot vat liéu méi ¢ cac thudc Cancel

I Show Advanced Properties

tinh tuwong ty vat liéu c6 san. " Hinh 4-1 Define Materials
Modify/Show Material : Thay
ddi loai vat liéu c6 san( da khai bdo)
0 Chon tén vat li¢u

0 Bam vao Modify  Gibéng nhu New

Delete : chi x6a dugc khi chua gén vat liéu cho tiét dién

0 Material Name and Display color: Tén loai vat li¢u va mau sdc vat liéu.Tén
vat liéu do nguodi dung dat nén dat tén theo vat liéu str dung.Vi du : B25

0 Material Type : Dang vét li¢u

0 Weight per Unit volume : Trong lugng riéng

0 Modulus of Elasticity : M6 dun dan héi E tra bang TCXDVN 356 : 2005.

0 Poison’s Ratio : Hé s6 Poison .Bé tong =0.18+0.2,Thép =0.3

0 Coeffcient of Thermal Expansion : H¢ s6 dan n& nhiét

0 Shear Modulus : M6 dun khang cit duoc tinh tir E va hé s6 Poison

E
2(1+v)

0 Specified Concrete compressive Strength, f’c : Cuong do chiu nén dac

trung cua bé tong.

G=
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Material Property Data

—General Data:

M aterial Mame and Display Colar 1825

i
J Concrete _:J

Modiy/Show Notes.. |

M aterial Type

I aterial Motes

-\Weight and Mags Units:

KN.mC |

Wwheight per Linit Yollme }25

Mazs per Lnit Waolume

- |sotropic Property Data-

Maodulus af Elasticiy, E

Foiszon's Ratio, U

1EIEIIJEIE-EIE
11 ZR000o0

Coethcient of Thermal Expansion, A

Shear Modulus, G

r Other Properties for Conerete Matenals:

|324E2 BBERET B

Speciied Concrete Compressive Strength, fo
I Lightweight Concrete

—

SEAl SHEAGH FHESLEHON F Az

Hinh 4-2Cira s6 Add New va Modify/Show Material

Mac chiu nén M M200 | M250 | M350 | M400
Cap do ben chiunén B B15 | B20 | B25 | B30
nén R, (MPa) 8.5 11,5 | 145 | 17.0
kéo R, (MPa) 0.75 | 0.9 | 1,05 | 1,20
Modun din hoi E,(MPa)| 23000 | 27000 | 30000 | 32500

Hinh 4-3 Mot s6 cAp dd bén bé tong thuong gip.
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Bang 17 = M& dun dan héi ban diu cla bé tong khinén va kéo, E x 107 WPz

Cdp do bénchju nén va mac tudng dng

Loal bé téng Bt |Bt5| B2 | B25| B35 | B5 | B7,5| B10 | B125 | B15 | B20 | B25 | B30
M50 | M75 | M100 [ M150 | M50 | M200 | M250 | M350 | M40D
Bé ting Sang rén tu nhign = = = = o5 [ 130 [ 160 | 80 | 210 | 230 | 270 | %00 | 325
nang Auing ha nhigt 4 ap - | =1 =1 = 8515|145 %0]| 190 [205] 240 270 | 290
sudt khiguyén
chung 4p - = - - 70 | 888|120 135 | 60 | 170 | 200 | 225 | 245
Hinh 4-4 Mddun dan hdi ban dau ciia mét sé bé tong.
4.2. Pinh nghia cac loai tiét dién thanh — gan chi tiét cho phan tir thanh.
Trong mot cong trinh c6 dung nhi€u loai tiét dién.Trudc khi gén ching ta phai dinh
nghia.
rectangular baox lzection T-szection
1
U-zaction inverted anghe channel
U-saction seclion sacton
hollow sections
Hinh 4-5 Mot sb tiét dién thwong gip
Ks.Lé Van Duy SPT : 0916028581
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Define
[F&  Materials...
| Seckion Propetties 3 | |'E'I Frame Sections...
@ Mass Source... Tendon Seckions. ..
Coordinate Systems)arids, .. Cable Sections. ..
¥ Joint Constraints... 5% Area Sections...

Vao Define > Section Properties > Frame Section.
Nhéan Add New Properties

Properties Click, to:
Find thiz property:

Import Mew Property...

Add Mew Property...

|
|
Add Copy of Property... |
|
|

Caticel |

4.2.1. Pinh nghia tiét dién bé tong hinh chir nhat
* Chon Add New Property.
* Frame Section Property Type : chon Concrete
* Chon Rectangular

Ks.Lé Van Duy SDT : 0916028581
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~Select Property Type
Frame Section Property Type

Add Frame Section Property

 Click to &dd a Concrete Section

Rectangular Circular Fipe Tube
Frecast| ! Pracast U

Cancel

Hinh 4-6 Add Frame Section Property

Rectangular Section

i~ Dimensions -

Section Mame |D 22050
Section Motes b adify/Show Motes . |
i~ Properties - i~ Property Modifiers—— -~ Material -

Section Froperties.. | Set Modifiers... | _tJ A000P 'j

Concrete Reinforcernent. . |

0K ] Cancel

Hinh 4-7 Rectangular Section

Depth (13 [5 2
Width (121 [22
Drizplay Ciolor -
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Nhin Concrete Reinforcement dé diéu chinh 16p bé tong bao vé va b tri cot thép
mém cho cOt.

i~ Rebar Material
L ongitudinal Bars ‘_";_l &G AE R
Confinement Bars [Ties) _+ ||4615GE0 |

—Lrezign Type
& Colurn [P-42-43 Design)
[ Beam (M3 Design Okl

— Reinfarcemeant Configuration — Caonfinement Bars

{* Rectangular i Ties
" Circular {7 Soral

i~ Longitudinal Barz - Bectangular Configuration

Clear Cover for Confinement B ars il:l.l]#
MHumber of Langit Bars Along 3-dir Face 13
MHumber of Langit Bars Along 2-dir Face 13

Longitudingl Bar Size +{[aa -]
i~ Confinement Bars:

Confinement Bar Size lH #4 v]
Longitudinal Spacing of Confinement Bars #0.1 4]

Murmber of Confinement Bars in 3-dir *3
Murmber of Confinement Barz in 2-dir *3

heckibesian

" HBeinforcement to be Checked
e Reinforcement to be Designed Cancel |

Hinh 4-8 Reinforcement Data.
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[=] [a) [*]
] s ] S s ] S 7 ] L+ 3] [»
0 e iyl £ Iy [#] v
F525em A2 Gem 4525 em S0:25cm EkE5cm
SEAZ Y efFalSom. SE12 ) e@frEGatiom. SE2 0 e @5+ rdGal Som. A2 F 2e @5 a1 Gem. 112 f 2 e@Ga1Gom.
et lle sy eshrachn s et
& Ll & & é fo @ u & &
] E = = e u 4
ja] ]
T om 2030cm A0 cm a0:30cm T em
EBE2 /e B6 a156m. 412 e@falSom. SE12 ¥ e @5+ rgGal Som. A0 12 Ze@Ga1Gom. AGE12 f 2 e@GatGom.
S S I
) L&
o% G
BI0em A0 ! - F .
i 20+ 6
12 S eFSatSom. G a1 Sem. EOE0em
A0S 6§ FeFGaDlem. BbS0cm
SE25 ) Ze@2alom.
7]
R~ @ 5: N :}
) BEEE0em -
=] 3025cm SE1Z e DG+2rEGa 150m.
12012 E30E0 e
A o . 2alGa15om. 14812 /2 efFa 1S om.
a o)
2h2fem 9?
1ZEZ
Al | 2=E5atGem. - o s

28:7 0om

Hinh 4-9 B§ tri c6t thép ciia mot sb cot

4.2.2. Pinh nghia mot s6 dwong kinh ciy cét thép (Reinforcement Bar Size).

| Define
[FE  Materials...
| Section Properties 3 |
@7 Mass Source...
Coordinate Systems)arids, ..
¥ Ioint Constraints...
Joink Patterns...
Y4 Groups...
Seckion Cuts, .,
Generalized Displacements. ..
Functions k

Frame Sections. ..

Tendon Seckions.

Cable Seckions. ..
Area Sections. ..

Solid Properties. ..

Reinforcement Ba

r Sizes...

Linky/Support Prop
Freguency Dep. L

Hinge Properties. .

etties, ..

ink Props. ..

* Define > Section Properties > Reinforcement Bar Size...
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« Mt s6 loai thép trong SAP 2000 :
o ASTM standard bar sizes: #2, #3, #4, #5, #0, #7, #8,
#0. #10, #11, #14, and #18.

e  ASTM metric bar sizes: 10M. 15M, 20M, 25M, 30M,
35M, 45M and 55M.

o FEuropean (metric) bar sizes: 60, 8¢, 100, 120, 140,
160, 200, 250, 260 and 280.

« Khai bdo tén thép,dién tich cdy thép va dudng kinh thép.Nhin Add rdi Ok.
4.2.3. Gan tiét dién vira dinh nghia cho phan tir.
* Budc 1 : Chon phan tir can gén tiét dién

* Budc 2 : Assign > Frame > Frame Sections...
Assign

| Ftarne: Ir| | Frarne Sections, ..

Property Madifiers. ..

Material Property Overwrites, .,

4.2.4. Pinh nghia tiét dién cot c6 hinh dang phirc tap bing Section Designer
* Define > Section Properties > Frame Section...
* Add New Properties....
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Add Frame Section Property

— Select Property Type-
Frame Section Property Type ~

~Dlick o Add & Section

Cl I ®

General MHanprizmatic Section Dezigner

Cancel

* Chon Section Designer
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50 Section Data

Section Mame 1FSEE‘I
Section Notes bodityS haw Motes... 1

Base Material -+ [

— Design Type -
% Mo Check/Design

| e ] | £ e
{H‘ AEEETal S TEE) ore st o)

 Concrete Calumn

CrefinedE dity/Show S ection

| Section Desigher... I
-Section Properties - Froperty Modifiers -
Froperties... ] Set Modifiers. . ]

Dizplay Color I—

(B Caricel

Hinh 4-10 SD Section Data.

* Chon Section Designer...
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_ﬂ |
|| SEle oy slmll=]]w =[x +>]=]

| Tan-=
it nhat hai loai tiét dién trd

a0

e

ét dién NonPrismatic

4.2.5. Phan tir Frame cé ti
Kiéu phan tr c6 tiét dién déu theo truc thanh : phai khai b

1én.
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2
A
1
End | &—n s End J ][
|Seg. 1|, Segment2 |.5eg.3 | Section A
| 2_4|| | | 3{']|| |
a) Steel Beam with Cover Plates at Ends
End J

L {_?'.—
\ / = 'E
{%w Section A Section B

End |
b) Concrete Column with Flare at Top

Segment 1

-

Hinh 4-12 Vi du thanh Nonprismatic

Section B
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— Select Property Type-

Frame Section Property Tupe [ther

.

General Maonprizmatic Section Desigher

~ Click to Add a Section

Cancel

Add Frame Section Property

Hinh 4-13 Add Frame Section Property

* Frame Section Property Type chon Other
* Chon Nonprismatic

Monprismatic Section Definition

Hinh 4-14 Nonprismatic Section Name

Honprismatic Section HName JVAFH Ciizplay Calor r—
Section Motes todify/Shiow Motes... ]
Start Section End Section Length Length Type  EI33 Variation EI22 Variation
022630 ~||D22s30 ~|[ns Parabolic =] |Linear
Add ] [ivaist ] bl iclifys ] Delete
] | Cancel |
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0 Chon Start Section

0 Chon End Section
0 Nhap Length : Chiéu dai doan section
0 Length Type : chon kiéu tinh chiéu dai : Variable ( chiéu dai twong ddi)

Absolute (gid trj chiéu dai)

Bing 4-1 Khai bio cho dam thép chir I

Segment Start End Length Length EI133 El22
Section Section Type Variation | Variation
| B B 24 Absolute
2 A A I WVariable
3 B B 30 Absolute
Bang 4-2 Khai bao cho ¢t bé tong c6 mii ¢t
Segment Start End Length Length EI33 El22
Section Section Type Variation | Variation
1 A A 1 Variable
2 A B 50 Absolute Cubic Linear

0 EI33 Variation : Kiéu thay d6i EI33
o0 EI22 Variation : Kiéu thay doi EI22

where,

n= 1 for linear variation,

n = 2 for parabolic variation, and
n = 3 for cubic variation,

0 Add,Insert,Modify,Delete : Thém,chen,Chinh stra,X6a
o0 Ok

4.2.6. Phan tir Frame tiét dién General.
« Phan tir ma kiéu tiét dién khong c6 trong cdc kiéu ctia Sap,phai tinh céc dic trung
hinh hoc I; m6 men quén tinh J ; m6 men xo04n
« Thuodng ding trong bai tip co hoc két cAu,két cAu ma tiét dién 1a t6 hop cuia nhiéu
tiét dién co ban.Tinh két cAu khéng quan tim dén chuyén vi ciing c6 thé ding.
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Add Frame Section Property

— Select Property Tyupe -

Frame Section Property Tupe [Dther -

.

General Hohprizmatic Section D esigner

~Dlick to Add & Section

Cancel

e Chon General

Property Data

Section Hame IFSEU
i~ Properties - .
Crozs-zection [axial] area ]1- Section modulus about 3 axis -|1-
Torsional constant ]1- Section modulus about 2 axis .|1-
tarmient of Inertia about 3 axis ]1- Plaztic moduluz about 3 auis ]1-
Foment of Inertia about 2 axiz ]1' Plastic modulus about 2 axis -|1-
Shear area in 2 direction ]1- Fradiuz of Gyration about 3 auiz ]1-
Shear area in 3 direchion h- Fradiuz of Geration about 2 axis -|1-
Cancel |

0 Cross-section (axial) area : Dién tich tiét dién A

0 Torsional constant : Mé men qudn tinh chdng xodn J

0 Moment of Inertia about 3 axis : M0 men quén tinh quay xung quanh truc 3
0 Moment of Inertia about 2 axis : MO men quén tinh quay xung quanh truc 2
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0 Shear Area : Dién tich cit As.

Effective

Shear forces parallel to d-direction

Section Description Shear Area
Rectangular section: 5
Shear forces parallel to the bor d directions B bd
\Wide flange section: 5 Lb
Shear forces parallel to flange . R
Wide flange section:

Shear forces parallel to web t,d
Thin walled circular tube section: el
Shear forces from any direction

Solid circular section: 5
Shear forces from any direction 0.87r
Thin walled rectangular tube section: 2t d

General section:
Shear forces parallel to Y-direction
I, = Moment of inertia of section about X-X

i
Qly) =[ nb(n) dn
¥

2

Qi)
-2 ¢
[ boly)

Hinh 4-15 Cong thirc tinh Shear Area
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0 Section Modulus About 3(2) Axis : M6 men chéng ubn W =——: Véi hinh

ymax
2
chit nhat W = b%
0 Plastic Modulus About 3(2) Axis : M6 men déo W = %

0 Radius of Gyration About 3(2) : ban kinh quén tinh »* =%

0 Ok  Ra man hinh khai béo tiét dién
0 Material Name

0 Chon Material

o Ok

4.2.7. Phan tir Frame c6 tiét dién Auto Select :
 Nhém cic tiét dién da c6 vao mot nhém.Kiéu nhém nay goi 1a Autoselect
e Auto Select Section Lists are used in Steel Frame, Aluminum Frame, and Cold-
Formed Steel Frame design
« Khai bdo : It nhat phai c¢6 hai loai tiét dién :
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Add Frame Section Property

i~ Select Property Type:

Frame Section Froperty Tupe iSteeI _v_{

~ Click to Add a Steel Section

| /wide Flange Channel Tee Angle
Drouble .-’-'-.ngle _ Drauble Channel | ] Fipe | Tube

-

L.

fbo Select List Steel Joist

Cancel

0 Click Auto Select List
0 Chon cac section da khai bao dua vao danh sach cia Auto Select.
0 Add Remove
o Ok
o Chii ¥ :SAP 2000 ldy d¢ cimg trung binh cia cdc logi tiét dién trong Auto Select
khi xdc dinh noi lyc.
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4.3 .Pinh nghia cic loai tiét di¢n tam —

gan chi tiét cho phan tir tam.

4 .3.1.Pinh nghia tim
* Define > Area Section > Add New
Section
0 Section Name : Tén tiét dién
tAm
0 Type : Thuong chon Shell-
thin : tdm tong quét-dang
mong( c¢6 day du cic thanh
phan noi lyc)
8 Plate Thick (a’/h <
8..10)
8 Membrane(a/h >
=80..100)
8 Plate-thin : con lai
0 Material : Vat li¢u
0 Thickness : Do day
8 Membrane = bending
: ciing d6 day khi
ubn va kéo nén

* Ok

4.3.2. Gan tiét dién vira dinh nghia
cho phén tir tim :
« Budc 1 : Chon phan tir cin gén tiét
dién
* Budc 2 : Assign > Area > Section
> Nhin vao tén tiét dién can
gan.Két qua tén cua tiét dién hién

[FE Materials, ..

| Section Properties b| "-_"'I Frarme Sections. ..

@ Mass Source... Tendon Sections. ..
Coordinate SystemsGrids. .. Cable Sections...

¢ Joint Constraints. .. | 5 prea Sections. .,
Jaint Patterns. .. Solid Properties. ..

Shell Section Data

|4SEC2
Modiu/Show.. |

Drigplay Calor I;

Section Mame

Section Mates

r T}pe-
% Shell - Thin
" Shell - Thick,
i Plate - Thin
" Plate Thick
i Membrane
7 Shell - Layered M onlinear

oSt CEierIRnriten

i~ baterial -

+ [4000Psi I |

bl aterial Mame

b aterial dngle rﬂ
i~ Thicknesz-
e
Mermbrane 1025

Bending

10.25

—Caoncrete Shell Section Design Parameters -

ModifvShow Shell Design Parameters... ]

-:-Stiffness Maodifiers—— — Temp Hependent Froperhiss -
Set Modifiers. . ierital Froperties |
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trén tam twong Ung.
4.4. V& dam,cdt va san.
4.4.1. Vé dam.
e Click dé chon v& trén mat béng.

. ~e oA 1A < A 4 | ¥ R . A A A~
* Click miii tén Ién hodc xuong dé di dén tang mudn ve.

* Click |I Quick Draw Frame/Cable Element dé v& nhanh dam.
e Chon tiét dién mong mudn.

Properties of Object
Line Object Type Straight Frame
Section 02540 ﬂ
Moment Releazes Ca30xa0
=1 Plane Offset Mormal | 03535

Maone

Hinh 4-16 Chon tiét dién mudn vé.

 Quét ctra s6 bao quanh 6 ludi hodc click tryc tiép 1én luoi.
Pé két thiic vé mét doi twong thanh ban co thé click diip vao diém cudéi hodc click diém
cudi sau dé nhan Enter hodic nhan phim ESC.

4.4.2 V& cit.
e Click -
Oxz(Oyz).

. ~e A 1A < £ 1 | ¥ A 3. 34 <« L A~
* Click miii tén 1&€n hodc xudng de di dén mat cat mudn ve.

chon xz (yz) dé chon v& trén mat cét song song mat phflng

* Click |I Quick Draw Frame/Cable Element dé v& nhanh cot.
e Chon tiét dién mong muén.

X |

Properties of Object

Line Object Type Straight Frame
Section

El

taoment Releazes

w1 Plane Offzet Mormal

Hinh 4-17 Chon tiét dién muédn vé.

* Quét cura s0 bao quanh 0 ludi hoac click truc ti€ép Ién ludi.
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4.4.3. V€ san hoac vach.

* Click —=

e Click mii tén lén hoac xuéng & dé di dén mat bﬁng(mét cit) mudn v&.

de chon v€ san trén mat bang va dé vé vach trén mat cat.

a.Vé nhanh san.

e Click || Quick Draw Area Element dé v& nhanh san(véch).
e Chon tiét dién san (vach)mong muén.
Properties of Dbject

Section

Hinh 4-18 Chon tiét dién tAim mong muédn.
* Quét cua sO6 bao quanh 6 ludi néu vé nhiéu 6 san hoac click truc ti€ép vao 6 luoi
néu vé mot O san.
b. Vé san hinh chir nhdt.
« Click || Draw Rectangular Area dé v& san (véch) hinh chit nhat.

* Chon tiét dién san (vach)mong muon.
Properties of Dbject

Section

Hinh 4-19 Chon tiét dién tAim mong muédn.
e Pick diém dau roi di€m cuoi
c. VVé san hinh da gidc.

e Click “/ Draw Poly Area dé vé& san(véch).
e Chon tiét dién san (vach)mong muén.

Properties of Dbject

Section

Hinh 4-20 Chon tiét dién tAim mong muédn.
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* Pick 1an luot cdc dinh ctia sin ngugc chiéu kim dong hd dé dam bao truc 3 ctia san
hudng 1én trén.
Khi két thiic vé tam ban click diip hoac click vao diém cuéi roi nhan Enter.
o Lwu ¥ : Chi nén vé tam san hinh tam gidc hodc tir gidc.Ngwoc lai sé dan dén chia
tdm va truyén tdi bi sai.

d. Xem tam hoic khoi.

« Pé xem phan tir tAm hoic solid click == hoic View > Set Display Options...

Display Options For Active Window

Jaintz - 1 Frames/Cables/Tendonz  General < View by Colors of
™ Labels I™ Lahels I~ Shiink Objects + Dbjects
¥ Restraints [ Sections [ Extrude View {7 Sections
W Springs [ PReleases 7 Matenalz
[~ Local Axes [ Local dxes ¥ Show Edges i~ Color Printer
W Invisible I Frames Mot in View W Show Bef. Lines £ Mhite Background, Black Objects
[ Hatiniew o Y I~ Show Bounding Baxes i Selected Groups g
r
Areas i =:-Links i Mizcelansous -
I~ Labels il e [ Show fnalyzis Model [IF Available)
I~ Sections 7 F I Show Jairts Only For: Objects 0 Yiew
I~ Local dxes il
I MotinView 2l

ak I Cancel

Hinh 4-21 Hp thoai Display Options For Active Windows.
4.5. Copy toan b¢ dam,san tir tang nay sang tang khac.

* Click 22! Set Select Mode dé chuyén tir ché d6 v& sang ché do chon.
* Edit > Replicate...
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Edit | Wiews Define Bridge Draw  Seleck

K7

Zuk kel

Copy Chrl4+C

Delete Delete

add to Model Erom Template Chrl+T

Interactive Database Editing. ..

|11l Replicate... Chrl+R
Extrude 3
Mowve. .. kvl
Replicate
Linear l Radial ] Mirrar ]
Increments Rephcate Options

dx 0. Modify/Show Replicate Options. . |
dy 0 16 af 16 active boxes are selected
d= | [~ Delete Original Objects

|nzrement Data

Murmber |1

0k, | Cancel |

4.6. Chon s6 mit cit xuat ndi lue cho dim Output Station.
« Chon toan by dam.
Pé chon nhanh dam lam nhir sau :Select > Properties > Frame Sections...
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e Chon toan bd dam trong danh séich.

Clear &1l |

Hinh 4-22 Chon tir danh sach dam.

* Asign >Output Station...

E_-el?l Assign  Apalvze  Display  Design  Options  Tools  He
| Select 3 | Painker\Window
Deselect 3 Paly
Select Using Tables. .. Intersecting Paly
Invert Seleckion & Intersecting Line
pst%‘ et Previous Selection Coordinate Specification b
o Clear Selection Select Lines Parallel To 3
| Properties 3 | Material Properties. ..
Assignrments 3 |DI% Frame Sections. ..
Groups... Cable Properties. ..
Labels... Tendon Properties. ..
Al &l 4 B%  Area Sections. ..
E;at% Solid Properties. ..
w8 Link Properties...

Frequency Dependent Link Properties. ..
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Assian | fnalvze  Display Design  Options  Tools  Help
O I “a

| Frame 3 Frame ections, ..

Property Modifiers. ..

Material Property Cverwrites, ..
Releases/Partial Fixity, ..

Local Axes. ..

Reverse Connectivity. ..

End {Length) Offsets. .,

Frame Loads 3 Insertion Poink.. .

End Skews. ..

Fireproofing. ..

| Qutpuk Skations. ..

P-Delka Farce, ..

Assipn Frame Output Stations

" Maw Station Spacing

& Min Mumber Stationz m

= Additional Output and Design Stations
v Interzections wWith Other Elements

v Concentrated Load Locations
[Inciuding Bridge Lane Loading:Pointz]

Ok, I Cancel |

Hinh 4-23 Asign Frame Output Station.

4.7. Chia san tw dong AutoMesh.
e Chon toan bd san.
Dé chon nhanh san : Select >Properties >Area Section...
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* Chon toan bd san trong danh sich.

= Select-

Hinh 4-24 Select Sections.

Ok

oK |
Cancel
_Cleara |

Clear Al

* Assign > Area > Automatic Area Mesh...

Select | fssign  Analyze  Display  Design  Options  Tools  H
| Select 3 | Pointer Mvindow
Deselect 3 Paly
Select Using Tables. ., Intersecting Poly
Irvert Selection M8 Intersecting Line
pst% zet Previous Seleckion Coordinate Specification 3
o Clear Selection Select Lines Parallel To J
| Properties k Material Properties. ..
Assignments » DIR' Frare Sections. ..
GrOUps. .. Cable Properties...
Labels. .. Tendon Properties, .,
Al ol Chrl4a 0% area Sections. ..
R Solid Properties. ..
wB o Link Properties...
Frequency Dependent Link Properties. ..
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fszsign | Analyee  Display  Design  Options

Frame ]
Area rl :’gfy Seckions, .,
#frea Stffness Modifiers. ..
Area Material Property Cwverwrites., .
Area Thickness Owerwrites (Shells).. .
Frame Loads 3 Q: Local Axes...
Reverse Local 3...
Area Springs...
Area Loads k ﬁ Area Mass, .,
Material Temperatures. ..
| Automatic Area Mesh, ., |
Generate Edge Constraints, ..

Assign Automatic Area Mesh

—Meszhing Group 1~ Unitz ]

" Mo duto Meshing JALL L] |Tonf, m.C L]
" Mesh Area Into Thiz Mumber of Objects  [Buads and Triangles Only) |

I— Sub Mesh Option

W Sub Mesh s Reguired To Obtain Elements Mo
Larger Than The Specified Maximurn Size

i

+ Mesh Area Into Objects of This Masirnum Size  [Huads and Triangles Only] Masrmum Sub Meshed Size
: .
Along Edge from Faoint 140 2 4

Along Edge from Paint 1 to 3 14

{" Mesh Area Based On Paoints On Area Edges  [Buads and Triangles Only]
Points Determined Franm:

IT Interedctiohs ol St ::-.:. i (il a3
l—' ) sk T e By L hres ges

" Mesh Area Using Cookie Cut Based On Straight Line Objects In Meshing Group
I Esterd el Lines Tolats e P

" Mesh Area Using Cookie Cut Bazed On Paint Dbjects In Meshing Group

Pratstmieab Cul Lises Framadraa i

i Mesh drea Using General Divide Tool Based One Points and Lines In Meshing Group

biect l—

- Local Ares For &dded Paints -
[~ Make zame on Edge if adiacent cormers have zame local ases definition

[~ Make same on Face if all comers have same local axes definition

- Reshaints and Constraints For Added Points - =
[~ Add on Edge when restraints/constraints exist at adjacent cormer paints
[&pplies if added edge point and adjiacent comer points have same local ares definition) Cancel

[ &dd on Face when restraints/constraints exist at all comer points
[&pplies if added face point and all cormer points have zame local axez definition)

Hinh 4-25 Assign Automatic Area Mesh.
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BAI 5 : PINH NGHIA CACPHUONG AN TAIl —GAN TAI TRONG CHI
TIET.

5.1. PINH NGHIA LOAD PATTERN.

[ imPoseD |
LOADS
[frete)

e Define > Load Pattern...
Khi chiing ta bat dau mét mé hinh méi ,SAP 2000 tur dong tao Load Pattern DEAD de
gdn cho tai trong ban than.
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Define Load Patterns

~ Load Patterns 1~ Click To: -

Self Wweight Auto Lateral

Load Pattern Mame Tupe rultipher Load Pattemn o b o |
|Gt WIND Rl Mane - E Wi Casd Pattan
TTBT DEAD 1.1 s = |

HT LIVE i il ke gl :
GF WwiND ] Mone Delete Load Pattern |

i
Show Load Pattern Notes.. |
0K

Caricel

Hinh 5-1 Define Load Pattern

* Load Pattern Name : Tén loai tai
Sura Load Pattern Name thanh TTBT(tai trong ban than)
* Type : Dang tai (chi dé xéc dinh hé s t6 hgp khi SAP 2000 ty t6 hop).
Self Weight Multiplier : Hé s ké dén tai trong ban thin( chi c6 tai trong ban than
type Dead c6 hé s6 khac 0 con lai 12 bang 0)

Auto Lateral Load Pattern : Khai bdo tai trong ngang
Add New Load Pattern : thém loai tai

Modify Load Pattern : Stra loai tai

Delete Load Pattern : X6a tai

* Ok

5.2. Pinh nghia cic phwong 4n chat tai va kiéu phan tich Load Case
Ban than Load Pattern chira tao bat ki tdc dong nao ( bién dang,ung sudr,.... )dén hé két
cau.Load Case phdi dwoc dinh nghia dé gdn tdi lén hé.
* Define Load Case...
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Define Load Cases

- Load Cases =~ Chck to:-
Load Caze Narme Load Caze Tupe Add Mew Load Caze.. 1
| Einear:5tatis
FODAL tdadal Add Copyof Load Caze... ]
HT Linear Static
GT Linear 5tatic todifysShow Load Caze... ]
GF Linear Static
ﬂ Delete Load Caze ]

ﬂ = Dizplay Load Cazes -
Show Load Caze Tree.. ]

Cancel i

Hinh 5-2 Define Load Case.

Mbéi khi khai bdo mét Load Pattern chwong trinh sé ty dong khai bdo mot Load Case
twong vng cing tén phan tich tinh tuyén tinh.
Nhan Modify/Show Load Case... d¢ diéu chinh

Load Case Data - Linear Static

. ~ Load Caze Mame 1~ Motes- 1 1~ Load Caze Type =

[DEAD Set Def Mame | Modifp/Show... | || [Static ~| Design...
[~ Stiffress o Use 1 74 Multi-ztep Static = A
% Zera Initial Conditions - Unstressed State Egsd;énse SEat
e Tirnie Hiztony
3 ;" .":-“‘5 ; | i Maving Load —
Irrpartant: N obe Buckling pir
Steady State b

r i_.u:ua;:ls :-’;'-..pﬁ.lieu:i-- e
Load Type Load Mame Scale Factor
Load Patterr »||DEAD |1,

&dd
b odify
Delete
| | Cancel

Hinh 5-3 Modify/Show Load Case
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5.2.1.Phéan tich tinh va dong lwc hoc.

a.Satic: Phan tich tinh
Mot phan tich tinh duoc gia thiét rang chi ¢6 luc lién quan dén d6 ctng 1a quan trong.
Néu tai 12 hing sd trong mot khoang thoi gian twong dbi dai thi chon phan tich tinh con
khong chon phan tich dong lyc hoc Modal
Thong thudng néu tan s kich thich nho hon 1/3 tan sb riéng nhé nhat cia két cau thi c6
thé chap nhan phan tich tinh.

b. Modal : Phan tich dgng luc hoc.
Phan tich chu ki dao dong va dang dao dong.
Thuong s& phai tinh dén lyc quéan tinh va lyc can néu tai 4p dit thay d6i theo thoi
gian.Vi vay c6 thé ding tinh chat phy thudc thoi gian cua tai dé chon giita phan tich tinh
va phan tich dong.

5.2.2. Phan tich tuyén tinh va phi tuyén.

| -
Load Caze Mame Maotes Load Caze Tupe
IDEAD Set Def Name | Modify/Shaw... | || [Static v Desian..
Stiffress to Llse Analyziz Type
v Zero|nitial Conditions - Unstreszed State (* Linear

i (" Manlinear

i Monlinear Staged Construction

Loads Applied
Load Type Load Mame Scale Factar

Load Patterr v |[DE&D = |[1.

&dd
b cdify
Delete

Cancel

d

Hinh 5-4 Analysis Type.

a. Phan tich tuyén tinh Linear.
Mot phan tich tuyén tinh véi gia thiét rang tai dp dat vao 1am thay d6i khong dang ké
dén do cung cua két cAu .Céc diu hiéu dién hinh :
e Chuyén vi nho ;
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* Bién dang va irng suat ndm trong mién dan hoi.
 Tiép xtc gitra hai vat thé.

b. Phan tich phituyén Nonlinear.
Mot phan tich phi tuyén 1a can thiét néu tai trong lam thay d6i do ctng ciia két ciu.Céc
nguyén nhin co ban dan dén sy thay do6i do cting ctia két ciu :
« Bién dang ra khoi ving dan hoi;
. Chuyén vi 16m ,vi du nhu tai dp dit trén dinh thdp vién thong.
« Tiép xiic giita hai vét thé.

5.3. Pinh nghia t6 hop tii trong Load Combination.
* Define > Load Combination

Define Load Combinations

— Load Combinations — Click. ta:

Add New Combo...

&dd Copy of Combao...
hd -
fd adifpdS how Combo...

ﬂ Lielete Comba

Add Default Degign Combos... |

Corwert Comboz to Maonlinear Cazes... |

Cancel |

Hinh 5-5 Hop thoai Add New Combo
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Load Comhbination Data

Load Combination Hame [User-Generated] 1EEII'-1E!1
Mates b adify/Show Hotes. . |
Load Combination Tupe Linear Add :_J
— Optiomns: E rwelu:up
Abzolute Add
Hzerload Eomba J Create-onling| SRS
Fange Add
-~ Diefine Combination of Load Case Fesults
Load Casze Mame Load Caze Tupe Scale Factar
DEAD v |ILinear Static 1

k. | Cancel

Hinh 5-6 Hop thoai Load Combination Data.

Vidu:
Chuyén vi tinh todn dwoc do TT la 3.5
Chuyén vi tinh todn dwoc do tdi trong dong dat EQla 2.0
ADDCOMBO : Lém nhit = 3.5+42.0=5.5
Nhé nhdt = 3.5-2.0=1.5
ENVECOMBO : Lém nhdt = Max(3.5;2.0)=3.5
Nhé nhat =Min(3.5;2.0)=2.0

5.4. Gan tai chi tiét cho cac phwong 4n tai da dinh nghia :
SAP 2000 quan diém mot phuong dn chét tai duoc phan loai thanh tai trong vao nit va
tai trong vao phan tir.

5.4.1. Tai trong vao nit.

a. Tdi trong tdp trung niit.
e Mét nét ca 6 tp= Fx,y,z, Mx,y,z. DEu Fx,y,z=tréc, Mx,y,z= ngui ¢ chiQu kim ®ing
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ha.
e Khaib,o
* Chéan not
fssign
Jaink »
I| Joint Loads h|| £+ Forces...
it Displacements,..
Wehicle Response Compaonents, ..

Hinh 5-7 Asign Joint Load

« NhEp c,c gi, trPluc vu m«men tBp trung theo c, ¢ phu-ng, chd y dEu cha tf
trang

Load Pattern Mame Irits
_+|[oEap =l Kgf. m, C |
Loads Coordinate System

0.
Force Global & |I3LEI BAL ﬂ
Force Global v 0.

i Dptions
F Global £ .

oiee inha " Add ta Existing Loads

tMoment about Global 0. {(+ Replace Existing Loads
oment abaut Global Y 0 " Delete Existing Loads
Mument al:":'ut Elobal 2 |:| ,DKJ Eancel

Hinh 5-8 Gan phwong va d¢ 16n téi trong
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b. Xem tdi trong:

Display

1 show Undeformed shape F4
| Show Load Assigns h|| *+  Joint...
Shows Misc Assigns 3 @ Frame/Zable/Tendon. ..
% Area...
Iy
1=
e NQu luc tEp trung ® tri ng phu-ng vi i ®Qu kih bi2n ciia n6t thxch@ gy ra phn
luc not.

c. Chuyén vi cwong birc (Joint Displacement)
e Mét nét ca 6 tp. 3tp= Ux,y,z 3tp=Rx,y,z. DEu U=trdéc, R= ngui ¢ chiQu kim ®ing
h&. § -n vk U=chiQu dpi, R=Radian

Khai b, 0
e Chan not
Assign
Jaink 3
| Joink Loads Ir| £%  Forces,.,
b Displacements. ..
Yehicle Response Components., .,

« NhEpgi, trbchuyOn vbeui ng bac.
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Ground Displacements

~ Load Pattern Mame- i~ Unitg- i
+|[DEAD -l Kaf. m.C -l
Eﬁlisplacements - Iiu:u:uru:lihate é._l,lstem - z

i 1IZI.
Translation Global = | CLOBAL __'_J
Tranzlation Glabal % 1EI.

. : = Dptiu:uns
Tranzlation Global £ 2

Gl {7 Add to Existing Loads
Riotation about Global & 1'1 i+ Heplace Existing Loads
Fiotation about Global 10. " Delete Existing Loads
Riotation about Global £ 1EI. e Carcel

Hinh 5-9 Gan chuyén vi nén.

5.4.2. T4di trong trén thanh.
t

Concentrated Loads Uniform Load

w (N/m)

T

“;a 'E'i\'lg.!ﬂ:i[

w (MN/m) M

| -
= 7 1\

Uniformly Varying Load Applied Couple

—

Hinh 5-10 Nhirng loai tai thwong gap

e Trong m¢i mét truéng hi p tfi trang thxmét Frame ca thOg, n ¢, ¢ ding tYi trang:
Uniform: ®, Trapezoidal: H»h thang, Point Load: TEp trung, TYi trang tréng
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[uc(Gravity, thuéng kh«ng di ng).

€ ®Sy ®Rang xB cho mét truéng hi p tfi trdng n®n trong qu, tr>nh khai b, o lua chén
Load Case Name (T2n truéng hi p tfi trang) mAe ®mh chan truéng hi p tfi trang
ca tan Iy Loadl. Sau npy khi g, n cho tru@éng hi p tfi tréang kh, ¢ thxnhEt thiQ ®Qu
tian phyi chan t2n truéng hi p tYi trang cGh g, n.

a.Uniform load (Span Load)
* Chan Frame

“4  Assign ko Group..,

Clear Display of Assigns

Assign

Frame k

Frame Loads » | Gravity...
Paink. ..

| Distributed.. .

Temperature, ..
Strain...
Deformation. ..

Target Force, ..

Auko Wave Loading Parameters, .,

Dpen Struckture Wind Parameters. ..

Wehicle Response Components, .,

* NhB « Uniform L oad
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Frame Distributed Loads

~ Load Pattern Mame- | Units-
+|[DEaD -l kgt.mC v
= Load Type and Direction - I:Ipticun.s
* Forces ( Moments £ Add to Existing Loads
Coaord Sys ]'GLDB-'*'-L L] * Replace Existing Loads
Direction ]Gravit_l,l _1] {7 Delete Existing Loads
- Trapezoidal Loads
: 2 3 4.
Distance |0, 025 {0.75 1.
Load il il il i}
i+ Relative Distance from End " Absolute Digtance from End
— Hriform Load - i
Load o AL S Cancel

b. Xem tdi trong trén thanh.

1 show Undeformed shape F4
| Show Load Assigns Ir|
Show Misc Assigns 3 |@ ErameCable/Tendon, ..
‘g}j Area...
Iy
1=

a. Tdi trong tdp trung trén thanh.

e S ®OMm @Et1i tEp trung Iu kh«ng ht n chOtuy nhi2n mci IGn g, n nhiQu nhEt chZca
4 ®Q0m ®'t i tEp trung (1 QAN @4 t1i tEp trung ca thOca nhiQu thunh phQn lic
tEp trung theo c, ¢ phu-ng vu kh, ¢ nhau)

Khai b, o:
e Chan Frame
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* Gan phuong va dd 16n tai :

&ssign
Joink ]
Frame: L
Cable 3
Tendon »
Area 3
Salid 3
LinkfSupport, . 3
Jaink Loads 3
Frame Loads b| Gravity. ..
Cable Loads k | Point. ..
Tendon Loads k Distributed. ..
firea Loads 4 Termperature. .
Solid Loads k Skrain. ..
LinkfSupport Loads ' ;efnrmatian. y
Joink Patterns. .. Target Force...
“n  Assign to Group... Auko Wave Loading Parameters, .,
IUpdate all Generated Hinge Properties Dpen Struckure Wind Parameters. .,
Clear Display of Assigns Yehicle Response Components. ..

Frame Point Loads

— Load Fattern Mame

+||pEaD

[~

=l

— Load Tepe and Direction
i Faorces © Moments

Coord Sys [GLOBAL

Bl
[

Diirection I Gravity

Lnits
[ [Kaf. m.C
Cptions

" Add to Existing Loads
{+ Replace Existing Loads
" Delete Existing Loads

{* Relative Distance from End

— Point Loads
1. 2 3 4.
Distance  |0. {0.25 |0.75 f1.
Load [} i [} i

" Absolute Distance from End-|

[ ok ]

Cancel
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b. Tdi trong phén b khong déu.
_ Bin ch& I tfi trang ph@n beé ca gi, trbthay @z, Se ®an thay kh«ng hin
chQ Nhung mg¢i I1Ch g, n chcho phEp khai b, 0 ben @iOn thay ®ze.
Khai b, o:
* Chan Frame

Assign

Frame k

Frame Loads » | Gravity...
Paink. ..

| Distributed.. .

Temperature, ..
Strain...
Deformation. ..

Target Force, ..
“n Assign to Group... Auko Wave Loading Parameters, .,

Dpen Struckture Wind Parameters. ..

Clear Display of Assigns Yehicle Response Components.. .

Nhép vi tri & hang Distance va d0 16n & hang Load
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Frame Distributed Loads

- Load Pattern Mame- | Uritz-
+[fEs o || e
& Load Tope and Drection - Elptinn.s. . I
¢ Forces 0 Moments £ Add to Existing Loads
Coord Sys ]GLDB-'*'-L L] & Replace Existing Loads
Direction ]Eravity __‘_'1 i Delete Exizting Loads
- Trapezoidal Loads —
: 2 3 4
Distance |0, 025 10.75 1.
Load il 0. il 0.
¥ Relative Distanice from End| " Abgzolute Distance from End-|

i.inifu:urm .I_.u:-a-:-I -

Load 1'1

Cancel 1

SAP 2000 bo qua nhitng 6 co gid tri khoang cdch nho hon khoang cdch o cdc o truoc
do.
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Bang 5-1 Vi du tai trong phan bd khong déu.

’ Set# 1 9 3 4
Distance | 0.25 0.5 0 0

I Load 1 1 0 0

’ Set# 1 9 3 4

Distance 0 1 0 0

‘./rrfﬂ Load 0 : 0 0
’ Set # 1 9 3 4

Distance 0 0.5 1 0

s - Load 0 1 1 0

1.25 Set # 1 2 3 4
m Distance | 0 033 | 067 1
Load 0 1 1.25 0

2 Set # 1 2 3 4

1 Distance | 0 0.5 0.5 1
Load 1 1 2 .

5.4.3.Tai trong trén tam.

a. Tdi trong phdn bo trén tim
T9li trang ph@n bé theo phu-ng b& ku. S ®Etti mAph¥ag trung bxnh ciia tEm
Khai b, 0

e Chan Shell
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Assign |
Area r
Area Loads >| aravity (all.,.
| Uniform (shell...
Iniform ko Erame (Shell),.,
Surface Pressure (All), ..
YL Assign ko Group.., Pore Pressure (Plane, Asolid),.,
Temperature (Al
Clear Display of Assigns Strain (all). .
Copy Assigns Rotate (Asolid). ..

« NOQu tfi tréang vu«ng gac vi i mA& ph¥ag trung b>nh cfia tEm thxchan Direction
lutroc 3 trong ¢, ¢ byi to, n phac tt p nhir bOtro tri3n xoay.
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BAI 6 : GOI TUA VA MQT SO KHAI BAO KHAC.

6.1. Gan —diéu chinh géi tua Iy twéng.
Thong thudng khi sinh ra két cAu,SAP dd gan ludn gdi twa cb dinh.
e Bué6cl: Xuéng cao do Base chon toan b nuit.
* Budc 2 : Vao Assign > Joint...> Restrains.

Joint Restraints

“Restraintz in Joint Local Directions -

W Translation 1 [~ Fotation about 1
W Translation 2 [~ Fotation about 2
W Translation 3 [~ Fotation abowt 3

i~ Fast Restraintz -

LA 5

LCancel |

Hinh 6-1 Cira s6 Joint Restraints.

« Quay gbi:
Cic gbi Iy twong mic dinh theo chidu ciia hé toa do tong thé thing ding,trong thuc tién
gbi ¢6 vi tri bat ki.Piéu chinh gbi nhu sau :

0  Budc 1: Chon gbi can quay

0 Budc 2 : Asign > Joint > Local Axes > Vao géc quay theo truc.

6.2. Gan diéu chinh céc gbi twa 10 xo
§ é coang kh, c v« ci ng khi @& ttilian k@ ca chuy vbkh, ¢ 0O
. Budc 1 : Chan nét
. Budc 2 : Assign > Joint > Soring
e Translation 1,2,3= K(X,Y,Z)= NhBp gi, trbLuc/chiQu dyi.
« Rotation 1,2,3= Kr(X,Y,Z)= NhBp gi, trbMoment/Rad.
e Thuéng c, ¢ bui to, n kG cEu kh«ng phfi nhEp gi, trbRotation. Gi, trbTranslation
ca thOhiQu I @& cang IR xo cfia géi tha theo ¢, ¢ ph-ng t-ng @ng.
e SO dong tét trong byi to, n tran nOh @un hai.
* Add: Céng ®i sé
* Replace: Thay toun bé gi, trbmi i
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* Delete: Xo, topn bé gi, trk® g, n.
6.3. Quay hé toa d cuc bd ciia thanh va tam.
6.3.1. Quay hé toa do cuc bg ctia thanh

Positive direction
of rotation

—

r

j-emfl

Hinh 6-2 Xoay hé¢ toa d¢ cuia thanh.

Diing dé quay tiét dién hodc dbi chidu cua hé cuc bd
e Chon thanh can diéu chinh

* Assign > Frame > Local Axes

Angle from Default Direction

Angle in Degrees 1]
[T Advanced bres

2k, | Cancel |

Hinh 6-4 Frame Local Axis

6.3.2. Quay hé toa d ciia tam.

Dung dé d6i chiéu ctia hé dia phuong hodc quay hé dia
phuong mot géc

 Chon tAm can diéu chinh

* Assign > Area > Local Axes

1(Orig

Hinh 6-3 Xoay tim.

inal )
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Area Local Axis

—&Angle fram Default Direction-

&ngle in Degrees 1]

I Advanced fxes Sdvanced

Cancel

Hinh 6-5 Area Local Axis.

6.4.Vao caclién két diic biét 2 dau thanh( giai phéng thanh phan luec)
 Mic dinh 12 céc thanh 2 dAu nit cung (continous) hodc 2 dau khép (pinned)
e Chon thanh
* Assign > Frame > Frame Release/Partial Fixity > giai phéng thanh phan lyc nao
thi nhdn vao box tuwong Ung; vd Ung v6i nit dau (start) hodc ndt cudi
(end).Thuong la giai phong M3=0
 Néu mudn loai bo khép : [am twong ty nhung chon nguoc lai.

Assign Frame Releases

i~ Frame Releases -

Belease Frarne Partial Fixite Springs
Start:  End Start End
Al Load ol cEl ] I
ShearForce 2 [Majon [~ [ | I
ShearForce 3(Mina) | | |
Tarsicn w ml ] |
Marnent 22 [Mirior] il | I
Mormert 33 [Maijor] W Wi jo 0
[T MoReleazes Uitz |KN, m, C L1

| E. | Cancel ]

Hinh 6-6 Assign Frame Releases
6.5. Piéu chinh nhip tinh toan.
« Mubn SAP 2000 bdo cdo két qua ndi luc tai mép két ciu(nhip thong thuy —tic 12
két qua s€ sat thuc hon; lgi cho bd tri ¢t thép)
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* End offset : giam chiéu dai tinh todn cua thanh bang cdch trir di viing giao nhau
cua céc frame tai nit...Mac dinh SAP 2000 khong xét EndOffset.
« Néu xét dén EndOffset khi d6 chiéu dai tinh todn dugc tinh bang hé sb Lf

Total Length L
Clear Length L.

Horizontal

| Member T J

ioff End Offsets Joff, ¢
=

S Support Face "

Hinh 6-7 Frame Offset

Lc=L-(Ioff+Joff)
Lf= L-Rigid(Ioff+Joff)
L = chiéu dai ctia Frame tinh theo nit
Lc= chiéu dai thong thily clia frame
Toff va Joff : chiéu dai viing ctmng tai ddu I va J cia Frame
Rigid : Hé sb giam vung cimg.
Sap=0.5
Lf= Chiéu dai tinh todn cta Frame khi xét dén EndOffset
e Chon thanh
* Assign > Frame > EndOffset
* Ché do6 Auto 12 ngam dinh ty dong sé& bdo cdo tai mép.
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Frame End Length Offsets

—End Offzat &long Length

7 Autornatic from Cornnectivit

Rigid-zare factar !EI.
| Ok I Cancel !

Hinh 6-8 Frame End Length Offsets

6.6. Piéu chinh s6 mit cit tinh toan.
e Chon thanh
* Assign > Frame > Output Station

Assign Frame Output Stations

" Max Station Spacing I
& Min Murnber Stations |9

— Additional Dutput and Design Stations
v Intersections Witk Other Elements

v Concentrated Load Locations
[Inzhuding Bridge Lane Loading Pointz]

k. I Cancel |

Hinh 6-9 Output Station

6.7. Tw dong chia thanh (Automatic Mesh Frame).

e Chon thanh.

* Assign > Frame > Automatic Frame Mesh...
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Assign
Frame 3
Frame Loads 3

4 Assign ko Group...

Clear Display of Assigns

Copy Assigns

Hinh 6-10 Automa tic Frame Mesh.

..... [

Frame Seckions. ..
Property Modifiers. ..
Material Property Cwerwrites, .,
Releases/Partial Ficty. ..
Local Axes. ..

Reverse Connectivity, ..
End {Length) Offsets., ..
Insertion Paink...

End Skews. ..
Fireproofing. ..

Cukpuk Skations. ..

P-Delta Force. ..

Tension/Campression Limiks, .,
Hinges...

Line Springs. ..

Line Mass...

Material Temperatures, .,

Automatic Frame Mesh, ..

Assign Automatic Frame Mesh

Hinh 6-11 Assign Automatic Frame Mesh.
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Hinh 6-12 No Automatic Meshing.

& &)

©

— % =

W

@

-

®

Hinh 6-13 Auto Mesh Frame.
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BAI 7 : PQC KET QUA NOI LUC THANH - TAM - IN

7.1.Poc két qua bi'lng do hoa

e S dong chii yQu: toolbar

« Deformed shape: S~ ®4 bith ding

* Reaction vu Spring Force

* F: Frame: Chan loti néi luc (Axial, Shear, Moment..)

ka2 s
Mz 4 A g
_Prﬁ o "H"“—-T\:g P . III{:n: J
3 ~|_ L g Compresson o
.\I: el i Ain 3
Vi = Tenslon laes C i
k. Postive Moment and Shear in the 1-2 Plane . Positve Mament and Shearin the 1-3 Plane

« S Shell: ong sult hoZ& Néi luc (Ph@ bé tran chiQu dpi)
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Positive diveciions
|r<.'-'|" .\'lllﬂi-.'l!l.ll t.'l!lt-:'.l'JTI'-:'.l'n'f
imternal forces Fu,,
F_1_1.. Fllz. r"-l'_r and r"-:_:

F11

Lot

F31=Fi2 + |

F22

Pasitive directions e ! ]

for shell element
principal fovces and
PIAXIM raRsverse
slear force

Wmax

Angle from 1-ads (o §
diractian of Fmax

" hingle from 1-axis o e
perpandicutar ko Wmax
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MNote: All moments are moments
Positive divections per unit length acting on the mid-

ferrs shell elenrent i surface of the shell element.
frtevnal moments _
.'l’f”. .Ir]f;: v rﬂ’f,rj M= hﬂg@

|
M2z =™ '*rr’”

M12 M1

M12

i

".-1|r|.;-;z—w—1*"!—* -
Fazirive directions :
jir shell element
principald momenis
My and M.

]
ittt T
]

Prin;iﬁi_l Momants

= = fmgle fram s to 2
. ime perpendicular to
the veotor defining
Rz

7.1.1. Xem chuyén vi (Displacement)
* Display > Show Deformed Shape...

a-d ; p
Click Set Default 3D View dé xem bién dang trong khong gian 3D
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Dé xem 3D ndng cao cé thé vao View > Set 3D View

Deformed Shape
Display | Design  Opkions  Tools  Help

1 show Undeformed shape F4 Caze/Combao
Show Load Assigns 3 Caze/Combo Mame ]DE.-’-‘-.D __:J
Shiow Misc Assigns 3
FF Show Deformed Shape... Fi& o e S
ﬁ Show Forces|Stresses r /= Grar J ! A
SN} R ] _1
1 | ] Scaling
= Virkual Wark, Di
i; aw Virkual Wark Diagram & hut
" Scale Factor J
P
o —Area Contours
s ' .
: [ Draw dizplacement contours on area objects
P
-I{_L
i~ Options
Shows Tables. .. Shift+F12 [ Radipe Shiadon

Save Mamed Display, .. i
ave Mamed Display v Cubic Curve Cancel

a.Xem hoat hinh
* Bién dang co thé xuét dudi danghoat hinh bingcach click vao Start Animation
Start Anirnation | e | =

« Tc d6 hoat hinh c6 thé diéu chinh bang mili tén

b. Xudt Video
* File > Creat Video > Creat Cyclic Animation Video...
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Create Mulki-skep Animation Yidea, .

File | Edit  Wiew Define Bridge Draw  Selec
[ Mew Model... Chrl+n
& Open... Chrl+0
EH save.. Chrl+5
Save As... Flz
Impark 3
Expart [
Batch File Contral, .,
| Create Videa, .. >|
Print Setup For Graphics... Ckr+P |

Create Cyclic Animation Yideo. ..

Animation Video File Creation

A File Mame

Browsze. .

Iu::"-.u:lu:u:uments and zettingzikim dungdezktoptkhung khong

— i Optionz

Fiequired duration [zeconds)
Mumber of cpcles in duration

Frame Size [pizels]

[T Delete Temporary BMP files

mo
.
a0 py fw0

Ok

Cancel

Hinh 7-1 Hop thoai Animation Video File Creation.

7.1.2. Xem ngi luc thanh.

* Display > Show Forces/Stresses > Frame/Cables
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Display | Design  Options  Tools  Help

1 show Undeformed shape F4
Show Load Assigns 3

Show Misc Assigns 3

FF 5Show Deformed shape. .. F&

|ﬁ Shows Forces/Stresses 3 | Jaoints, ..

| Erames/Cables. .

i; Showa Wirtual Work Diagram. .. Shells. ..

i
!

il

Fyrs
o

Member Force Diagram for Frames

- CazedCombo
CasefCombo Hame |DE.-'1‘-.D ﬂ

-Component

" fuial Force ™ Torsion
{™ Shear 22 ™ Mament 2-2
{7 Shear 3-3 ™ Mament 3-3

Scaling
v Auto

i Scale Factor ]

— Options
i« Fill Diagram

™ Show Yalues on Diagram Cancel |

Hinh 7-2 Member Force Diagram

 C6 thé xem ndi luc cua ting thanh bang céch click chudt phai vao thanh.
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Diagrams for Frame Object 59 (FSEC1)

End Lenath Offset [Lacation] Dizplay Optiong -
Case |DE.-5'-.D ﬂ |-E i IJt: 11 #  Scroll for Values

[tems |Mai-:nr [+2 and k3 Ll | Single valusd ﬂ [EIIfIDDDDDDDDDDDr;I] " Show Max
JEnd: |t 23 - Location -
0. 000000 1w R
[5.00000 m) {0.00000 m

— Equivalent Loads - Free Body Diagram [Concentrated Faorces in F.af, Concentrated kMoments in Kagf-m]
i Dizt Load [2-dir]
2347 Kagb/m
at 000000 m
Fozitive in -2 direction

Fesultant Shear
Shear ¥2
-B03.65 Faf
&t 000000 m

Rezultant Morment
Moment M3
-831.38 Kaf-m
at 000000 m

— Deflections
Deflection [2-dir]
0.000000 m
at 000000 m
Positive in -2 direction
i Absolute " Relative to Beam kMinimum f» Relative to Beam Ends
Rezet o lnitial Lnitz Lione l Urits: jKgf. m, C Li

Hinh 7-3 Diagram For Frame Object.

7.1.3.Xem phan luc Reaction.
* Display > Show Forces/Stresses > Jints...
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Display | Design  Options  Tools  Help

1 show Undeformed Shape F4
Shows Load Assigns

Show Misc Assigns

Shove Deformed Shape...

Shows Forces/Stresses

Joinks...

Shaw Wirkual \Wark Diagramm. ..

4
s

o

£
[

Frames/Cables. ..

Shells. ..

- Caze/Combo

Caze/Combo Mame | DEAD L]

: E1=d [ - :1
J:',_'-" { ]
=l
= T}IDE =

W Show Fesults as Anmdws

Cancel

Hinh 7-4 Joint Reaction Forces.

 C6 thé xem ndi luc chi tiét cua ting niit bang céch click chudt phai vao nit
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7 Joint Reactions in Joint Local CoordSys

Jaoint: Obiect 19 Jairt Element 19

1 2 3
Faorce 1.416 -8.656 32002.498
M arnert 0.000 0.000 0.000

Hinh 7-5 Joint Reaction

7.2. Xem két qua phan tich dang bang.

* Display > Show Tables...
Display | Design  Opkions  Tools  Help

1 show Undeformed shape F4
Show Load Assigns 3

Show Misc Assigns 3

Fr
1=+

o2 DL

Show Tables... Shift+F12

Save Mamed Display...
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=-0 MODEL DEFINITION (O of 56 tables selected)
. # [ System Data

a0 Property Definitions

. # [ Load Pattem Definitions

. # [0 Other Definitions

. # [ Load Case Definitions

C w0 Bridge Data

© & [ Connectivity Data

. & [ Joint Assignments

. & [ Frame Assignments

. & [ Area Assignments

&0 Options/Preferences Data

© & [ Miscellaneous Data

=-[ ANALYSIS RESULTS [2 of 12 tables selected)

# [ Joint Dutput
Select Load Cases

= & Element Output

B Frame Cutput

- Table: Element Forces - Frames
B Table: Element Joint Forces - Frames
& O Avea Output

. % [0 Objects and Elements

# [ Structure Dutput

- Select

[

Canicel '

E i.oal:i '-EE-ases [H esﬁit;] =

" Load Pattemns EM'-:--':IBI Def]—

Select Load Patterns... I
& of 8 Selected

I[ | Select Load Cazes. . l
TT ot 45 Selected

b4 l:ldif_l,J.-';S hawe Dptions... i

St Outpr

| '--'Elptions -

I” Selection Briy
I Show Unformatted

1~ Named Sets

Save Mamed Set... !

Sy M armed -

Deleba Mamed Set.; i

TINHTA]

Clear &1 |

Table Formats File.. | Current Table Formats File: Program Dafaul

Hinh 7-6 Choose Table for Display

 Chon xem két qua bang drop-down.

a. . Caticel .
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Element Forces - Frames

File ‘iew Format-Filker-Sort Options
Units: Az Moted |Element Forces - Frames ﬂ
Frame Station | OutputCasze | CaseType StepType 2] L] LTic] T
Text m Text Text Text Tonf Tonf Tonf Tonf-m| |
» 1 0| HOATTAI LinStatic 0.1008 -0 6367 -0.0065 32492 —
1 05 HOATTAI LinStatic 01006 -0 6367 -0.0065 032492
1 1| HOATTAI LinStatic 01006 -0 6367 -0.0065 032492
1 1| HOATTAI LinStatic 00469 03273 -0.000103 020692
1 15/ HOATTAI LinStatic 00469 03273 -0.000103 020692
1 2| HOATTAI LinStatic 00469 -0.3273 -0.000103 0. 20692
1 2| HOATTAI LinStatic 0.02a7 0.0953 -0.0001 088 -0.08038
1 25| HOATTA| LinStatic 0.02a7 0.0953 -0.0001 088 -0.08038
1 3| HOATTAI LinStatic 0.02a7 0.0953 -0.0001 088 -0.08038
1 3| HOATTAI LinStatic 0.0305 0.5081 -0.0019 0.0834
1 35| HOATTA| LinStatic 0.0305 05081 -0.0019 0.0834
1 4| HOATTAI LinStatic 0.0305 05051 -0.0019 0.0834
1 4| HOATTAI LinStatic 00732 07704 0.0107 021395
1 45 HOATTA| LinStatic 00732 07704 0.0107 021395
1 5 HOATTAI LinStatic 00732 07704 0.0107 021335
1 0f  TINHTAI Combinatian 03935 -3.9449 -0.0273 -0.52552
1 05  TINHTAI Combinatian 03995 -3.3074 -0.0273 052652
1 1) TINHTAI Combinatian 03995 -2 BR99 -0.0273 052652
1 1 TINHTAI Combinatian 01834 -2.0992 00004925 024535 =
1 1Bl TIMUTAI e naad A AT N ANNAG3E N 9AETR
| KR [
Fecord: | 4| 4 1 p | M| of 44226 Add Tables... | Daone |

Hinh 7-7 Element Forces-Frames.

7.3.In két quatinh toan

* SO dongfile*.out (Filein toun bé phCh t6)

e Menu File\Print Output Table (Print to file): Thuéng di ng ®in mét sé phCh
t6. Thuéng in dgn ri2ng, cét ridng.

* Luachan phth to, n®n di ng menu select chan section.

e Menu File chan Print output table

* Chan Print tofile

e Chén Selection Only

e Chén Soread Format

« Chan file name, chén file type *.*, nhEp t2n file <name>.xls, bEm save(open)

e Chén c,c kiQu in kQ quf (Displacment, Frame force, Shell Force, Reaction)
chan truéng hi p tfi tu-ng @ng.

« BEMOK

Me file vda Output trong Excel, vjudi ng Excel @c kQ quf.
Ding c,c kiQu lac vy S x(p trong Excel ®O®4c kQ quy cho nhanh: Data
Filter, Sort...

« CathQin tdng loti @i tuf ng, tffi trang...

e Infileduiiding c-sé d+1iQu (MDB Access): Nan di ng

e In®hot
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e Choyin: NQuin b»ng Lazer HP chén HPIII ho4 HP6L PCL
* C3% ®3 ho! vuo word:
«  ChuyQ mpn honh sap vOmét coa see(ChuyGh mpu mpn hnh) (Menu Option).
« BEmM ph¥n Print Screen.
* MEé Microsoft Foto editor (Paint)
* Menu Edit\Paste as new Image
 Select
*  Menu Image\Crop ->0k
* Menu Edite -> Select All

* Copy
- Word: Edit-> Paste Special-> Picture (tiQ kiGn bé nhi)

Joint Local Axis

— Rotationz in Degrees

Ratation about £ IE
Fiotation about " 0
Fiotation about " 1]

[T Advanced fxes Advianced

[ Usze default [Global]

Cancel
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BAI S : THIET KE KET CAU.

8.1.Chon tiéu chuan thiét ké

* Design > Concrete Frame Design > View/Revise Preferences...
Design | Cptions  Tools  Help

T Steel Frame Design 3
| Ed Concrete Frame Design F ||| View/Revise Preferences. ..
ﬂg aluminum Frame Cesign 3
:'j Zold-Formed Steel Frame Design 3 Select Design Combos,..
E
Bridge Design 3
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Item Value

1 [Design Code ACI 218-08/1BC2003 Li
2 | Tirne HiStl:ll'_l,-' Dexign , e
3 | Humber of Interaction Curves A0 31802
4 | Humber of Interaction Paintz iglgguﬂc-lﬂ;
g gohs@er Mlhlmum E coentricity Boat10 o9

eizmic Design Categom BSE110 97
7 | Phi[Tension Controlled) CSA A2 304
8 | Phi [Eompression Controlled Tied) CSA-4:23.3-94 i
9 | Phi [Eompreszion Controlled Spiral) 07
10| Phi [Shear and/or T arsion) 0.75
11 | Phi [Shear Seismic] 0.6
12 | Phi [Jaint 5 hear] 0.85
13 | Pattern Live Load Factor 0.75
14 | Utihization Factor Limit 0.95

Set To Default Values -

Al [terns Selected Itemsz |

-Fezet To Previous Yalues

All ltems | Selected Items l

Hinh 8-1 Chon tiéu chuin thiét ké.

8.2.Chon to hop thiét ké.

[ox 1]

Cancel l

o Thiét ké ¢t diing tdt ca cdc té hop ngodi té hop bao
o Thiét ké dam chi ding 16 hop bao
* Design > Concrete Frame Design > Select Design Combos...

Design | Options  Tools  Help

Concrete Frame Design Preferences for ACI1 31B-05/IBC2003

- 1 Item Description

The zelected design code.
Subsequent design iz bazed on thiz
relected code.

~ Explanation of Color Coding for Walues

Blue: Defaultalue
Black: Mot a Default Value

Red: Value that has changed during
the current sezsion

T  sSteel Frame Design oo - -
| Ed Concrete Frame Design b| Wiew Revise Preferences. .,
6{3 Aluminum Frame Design k
:'j Zold-Eormed Steel Frame Design 3 | Seleck Design Combos. ..
&l
Bridge Design »

Ks.Lé Van Duy SDT : 0916028581
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Design Load Combinations Selection

~ Load Combinations for Design

= Select Tyvpe of Dezsign Load Combination

Load Combination Type Sitrength Jj
Select Load Combinations
Lizt af Laad Cambinations [Deszign Load Cambinations
THEAD

<- Remove

Show...

< Remave |
_ Shon.|

—Autarnatic Dezign Load Combinations -

v “Butomatically Generate Code-Baszed Design Load Combinations

Set Automatic Dezign Load Combination Data... ]

k. | Canicel |

Hinh 8-2 Chon t6 hop thiét ké dam.

8.3.Chay thiét ké.

* Design > Concrete Frame Design > Start Design/Check of Structure...

Design | Options ~ Tools  Help
T Steel Frame Design 3
| Ed Concrete Frame Design b| Yiew Revise Preferences. .,
“g aluminum Frame Cesign 3
:'j Zold-Formed Steel Frame Design 3 Select Design Cormbos, ..
| [l  sStark Design/Check of Struckure
. Bridge Design 3

8.4. Hién thi két qua thiét ké.

* Design > Concrete Frame Design > Display Design Info...
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Design | Options  Tools  Help

Bridge Design

" Design Input

" Design Dutput

T

Steel Frame Design 3
| E] Concrete Frame Design b|
5@; Aluminurn Frame Design ]
:'j Cold-Eormed Steel Frame Desian 3

WiewRevise Preferences. .,

Select Design Combos, .,

Skart Design/Check of Struckure

Interactive Concrete Frame Design

Display Design Infa...

Lu:ungltuu:llnal Reinfarcing _v_j

Langitudinal FlF'Ir'Ih'lfl'Ir'Il:l
Rebar Percentage
Shear Reinforcing
Colurnn Pk -M Interachion Hatios

| [6/5] Beam/Colurmn Capacity Hatu:u

Colurmn/Beam Capacity F atios
Joint Shear Capacity Ratios
| Taorzion Reinforcing

¥

i

* Co6 the xem ch1 tlet ket qua thep cua thanh bang cach click chudt phai vao thanh.

Frame |01 125?

D esign Code j.fl'-.EI 318-05/BC2003

Analysiz Section 1'33033']
Desigh Sectian 1£30x30

COMED STATION  LONGITUDINAL MAJOR SHELE MINOE SHEAR
I LOC REINFORCEMENT FEINFORCEMENT EEINFORCEMENT
DCONZ3 330.00 9,000 0.000 0.000 #
DCONZ4 0.00 9,000 0. 000 0. 000 =
DCONzZ4 330.00 9,000 0.000 0.000
DCONZS 0. 00 9,000 0. 000 0,000
DCONZS 330.00 9,000 0. 000 0,000
DCONZE _0.00 9,000 0.000 0,000

LEONZA

= Modify/Show Dwenarites —

wenarnites

~ Dizplay Details for Selected ltem -

&l

Dizplay Complete Detailz—

Sumnmarny i Fles. Detalls1 ShearDetallsj Tabular Data

|Hteraction ! JDintShearl B/C Details1

Stulezhest: Default

] 1 Cancel ] Table Format File

Hinh 8-3 Két qua thiét ké chi tiét cot bé tong cot thép.
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PHU LUC : HUONG DAN CAI PAT.

Buéc 1 : Copy hai file SAP2000_V14_DVD.zip (file cai dat) va
SAP2000_V14_Patcher_R2_By_eng_ghost.rar (file Crack) vao mdy tinh.

Luew ¥ : khdng copy vao 6 C dé tranh mat mat do 186i Windows hodc phan mém déng
bing 6 cing.

Budc 2 : Giai nén hai file trén :

-Click chudt phai va chon Extract Here.

E E«?ESEE{D;:LE ateher_RE.B... SAPZOG0 W14 DVD
e kB i 08 135 KR

Open
Explore
B Extract files...
132 Extract Here
| B Extract to SAP2000_Y14 DVD)

) iZin 4

Hinh 0-1 Huéng din giai nén file.

Budc 3 : Cai dat chuong trinh .
-Click dup vao file Autorun.

e

’J AutoPlay /J SAPZO00_ W14 Patcher RZ E...
1 [ |

= : autarun
= 9 Sctup Information
- 1EB

! csi_icon [FEF] = PeadMe

Gt e M J % Faxit PDF Document
Teon |~_ &0 KB
SAP2000_%14_Patcher _RZ_B...
AL 0D WinRAR archive
G058, 033 KB 16 KR

Sap_Install_Instructions

_,-) * Foxit POF Document
- 585 KB

¢ C(Click vao Install SAP2000 V14.....
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"Watch & Learn” Series
- movie tutorials with sound

Chon Install cta Standalone Installation.

Standalone Installation

Choose a Standalone installation ifyou wish to install the software on a
wiorkstation. Remove all LISBE keys prior to ranning this option.

-Click nut Next
i SAP2000 14 - InstaliShield Wizard 3

Welcome to the InstallShield Wizard for
SAP2000 14

The InstallshieldiR) Wizard will install SAPZ000 14 on wour
computer, To conkinue, click Mexk,

WARMIMG: This program is protected by copyright law and
inkernational kreaties,

Z:Back ' Mexk = ] [ Cancel

Chon I Acept... va nhian Next
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@ SAP2000 14 - InstallShield Wizard

License Agreement 1 %

.
Flease read the Following license agreement carefully, =
]Ecmputers and Structures, Inc. L

Softwvare End User License Agreement

This is a legal agreement between you (either an indiwvidual or
entity), the end user, (hereinafter referred to as "Licensee")

and COMPUTERS AND STEUCTURES, IMNC. (hereinafter referred to as

i 3 g If Licensese doss not agree to the terms of this

Agreement . Licensee shall promptly return the wuanopened software
package and any accompanyihng items (including written

materials or other containers) for a full refund. This package

i= to be opened only by the Licensee [(or authorized

representative therecof). By opening this sealed package, the il

%31 accept the kerms in the license agreement

{31 do not accept the terms in the license agresment

Fallshis

[ < Back. " Mext = ] [ Canicel ]

« Khai bdo tén ngudi ding va co quan cong tic sau d6 nhan Next
ii& SAP2000 14 - InstallShield Wizard X

Customer Information ! r

Please enter your information.

User Mame:

|Le Dy

organization:

Fiosna i

Install khis application for:

(%) Anvone who uses this computer (all users)

7 only For me (Kim Dung)

[ < Back. ”_ Mext = I [ Cancel

Next,Next rdi nhan Install doi it phit cho dén ldc Finish.
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i SAP2000 14 - InstallShield Wizard @

InstallShield Wizard Completed

The InstallShield Wizard has successfully inskalled SAP2000 14,
Click. Finish to exit the wizard,

Buéc 4 : Crack phan mém.
-Copy file vao folder cai dat Sap 2000

. [ W T TS N
|

~d

Open
Enable/Disable Digital Signature Icons
Run as..,

Dhizip b
| o QUEE wirus

| ¥ Di chuy&n dén Ying cach ly

| P Kigm tra danh tiéng trong kSN

B add to archive..,

. B Add ko "SAP2000 V14 Patcher B2 By ComediaBr.rar"

| B Compress and email. ..

B Compress to "SAPZ000 Y14 Patcher R2 By Comediabr.rar" and email
: Pin £a Skark menu

Send To »

Cuk

reate Shortout

Delete
Rename

Properties
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Tim folder cai dat Sap 2000 bang cach click chudt phai vao biéu tuong Sap 2000 chon

Properties
-

Open

AP0

Fa QUEE virus
i Di chiuyEn d8n Yong cach by
| puKiBm tra danh tiéng trong KSM

Enable/Disable Digital Signature Icons
Run as...

Badd to archive. ..

B add to "Sap2000. rar

B Compress and emall. .,

B Compress to "Sap2000.rar" and emai
Pin ka Skark menu

Send To

Cuk
Copy

Create Shorkout
Delete
Rename

Properties

Nhén Find Target ( hoac File Location Folder) dé tim folder cai dat
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SAP2000 14 Properties

LG_@QE:@H Shortcut !Eu:umpatibilitﬂ

E SAP2000 14

T arget type; Application

Target location: SAP200014

Target: fuiters and Stucturez\SAP2000 1455 ap2000 axe
|

Start in; |

Fur: |_N ormal window v

|
Shiortcut ke | MNorie |
|
|

Commert; |

[ Find T arget... ] [ Change |con... ] [ Advanced... ]

[L ok, _,] [ Cancel ] ' Apply

Nhén Ctrl + V dé dan file crack
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