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1. Lich sw hinh thanh
2. Khdi niém vé phwong phip PTHH
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IEI@\ Lich sir hinh thanh

4 Phién ban dau tién c6 tén: SAP ( Structural Analysis

Program) vao nam 1970.

4 Sau d6 xudt hign SAP3, SAP4, SAP86, SAPY0,..., SAP2000

V14. Hién nay V20.

<+ SAP2000 tich hop chirc niing phan tich két chu bing phuong

phép phan tir hitu han vé6i chire ning thiét ké két cau.

4 SAP2000 b sung thém cac loai két cAu mau.

4 Giao dién cua SAP2000 rat truc quan va thyc hién hoan toan

trén Windows.
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Khai niém vé phwong phap PTHH

,@I OUTATINERS T

4 Phuong phap phén tir hiru han ding mo hinh roi rac dé Iy
tudng hod ket cau thue.

4 Phén tir hitu han 1 thuc hién roi rac hoé két cAu b?mg cach
chia két cau lién tuc thanh cac mién hoic céc két cau con.

- Hé thanh: phdn nit hitu han |4 thanh.
- Két cdu thm: phan tir hitu han 12 tim tam gi4c, chir nhat...

4 Gia thiét cAc phan tir hiru han chi ndi véi nhau tai mot sb
diém:cac dau hodc cac goc cia phan tir. Goi la nut.

4 Tép hop cac phan tir hitu han goi 1 lu6i phén tir.
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TINH NANG CUA PHAN MEM SAP2000
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+ SAP2000 c6 nhiéu tinh nang dé mo hinh va tinh toan cac
ket cau: Dam, Khung, Tam, Dan, Két cau vé mong, Két cau
khoi...

+ M6 hinh tinh khéng han ché s6 n(t va s6 phan ti.

+ Céc phan tich bao gdm: phan tich tinh va phan tich
dong...
+ SAP2000 c6 4 phién ban:
- Ban phi wvén (Nonlinean): dav dii CAc chike ning.
- Ban nang cao (Advanced): thiéu chire ning phan tich phi
fuvén.
- Ban chudn (Standard): thif:fu chirc nang phéan tich phi
nuven. mo hinh tinh gii han sa nit < 1500.
- Ban hoc tdp (Education): mé hinh tinh giéi han t6i da 30
nat.

BAi giing ot Lo i 1. S misu

MOT SO KHAI NIEM CO BAN

Ty

1. H¢ toa do
2. Phén tii thanh

3. Phén tii tim
4. Nut va béc tw do
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HE TOA PO

1. H¢ toa d¢ tong thé:( Global System)

z

Global
Origin

X Y

2. He¢ toa d¢ dia phwong:( Local System)

Hé toa d9 sir dung riéng cho tirng ddi twong, ky hiéu 123
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DTU

1. Gi6i thigu:
+ Phén tir thanh duing dé md hinh céc c4u kién:
- Cot( colum)
- Dam ( beam)
- Dan ( truss)
- Cép (cable)
- Ddy cang ( tendon)

I

PHAN TU THANH ( FRAME)

4 Phin tir thanh dugce mé hinh bing duong thing ndi 2 diém.
+ Déi vai thanh cong chia nho phén tir thanh tip hop nhiéu thanh
thang dé xap xi duoc duong cong.

+ Noi lyc trong thanh dugc xuit ra tai 2 dau thanh va tai cac
diém cach déu nhau (output station)
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PHAN TU THANH ( FRAME)

2.VUng clig dau thanh(End offset):

L Total Length L

= Clear Length L. '\‘
niit daugmy Natabar — 3y niit cuoi
p — enaomes ——— | &
~—Support Face —
v ¥
€| 3

+ Hai diém dAu thanh: n(t i( n(t ddw), nat j( nat cusi)

4 Khoang céch chong Ién cac phan tir khac cua thanh goi la:
i_off va j_off

4 End offset la mot phn cua chiéu dai thanh, c6 thé ctmg

Biii xid
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@EDTU PHAN TU THANH ( FRAME)
Total Length L
Clear Length L.
P — ,E":ZZT;E | A |

~~—Support Face -

ol e
4 Chidu dai thyc cua thanh: xéc dinh do ctmg cua thanh.

Lc = L—r(i_off + j_off) (1-1)

r: d§ cing tirong déi ciia viing end offset

r= 0+ 1( mém tuyét doi + cieng tuyét déi).Nén ldy r < 0,5
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3.H¢ toa do dia phuong cia thanh: ( Local System)

PHAN TU THANH ( FRAME)

4+ Hé toa d¢ dia phuong cua thanh dugce xac dinh tir hé truc dia
phuong mac dinh va géc xoay hé truc.

Local 1 Axisis Parallel to +Y Axis
: Local 1 Axis is Not Parallel o X, Y, or Z Axes
Local 2 Axisis Rotated 90° from Z-1 Plane Local 2 Axis is Rotated 30° from Z-1 Plane
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Ty

3.H¢ toa dd dia phuong ciia thanh: ( Local System)

PHAN TU THANH ( FRAME)

ang=90°

Local 1 Axis is Parallel to +Z Axis . N
i o Local 1 Axis is Parallel to —Z Axis
Local 2 Axis is Rotated 90° from X-1 Plane Local 2 Axis is Rotated 30° from X-1 Plane
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PHAN TU THANH ( FRAME)

,@I OUTATINERS T

4. Noi lwe, xuét két qua ndi lwe (Internal force output):

Positive Moment and Shear
inthe 1-2 Plane
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@EDTU PHAN TU THANH ( FRAME)
4. Ni lwe, xuét két qua ndi lwe (Internal force output):
Axis 2
1. P Adst
Paositive Axial Force and Torque

T Axis 3
%
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PHAN TU THANH ( FRAME)

Ty

4. Ni lwe, xuit két qua ndi lwe (Internal force output):

Positive Moment and Shear Axis 2
in the 1-3 Plane iMQ Ais 1

Tension Face _\

V3

Compression Face

Axis 3
MZ?

Figure 11

Frame Element Internal Forces and Moments
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TAM (SHELL)
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a. Téng quan:

Axis 1

Face 6: Top (+3 face)

Face 5 Bottom (-3 face)

Four-node Quadrilateral Shell Element
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PHAN TU TAM (SHELL)
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a. Tfmg quan:

Axis3 g

Face 6:Top (+3 face)
Face 5: Botiom (-3 face)

Three-node Trisngular Shel Element

re 12
Shell Element Joint Connectivity and Face Definitions
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@Iﬁ\ PHAN TU TAM (SHELL)

a. Téng quan:
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PHAN TU TAM (SHELL)
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b. H¢ toa d9 dia phwong (local coordinate system):

Figure 14
The Shelt El dinate Angle with Respect o the
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PHAN TU TAM (SHELL)
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¢. Noi Iwe va tmg sudt (Internal force, stress):

FMIN

Forces are per unit
ofin-plane length

Axis 1

Transverse Shear not shown]

Positive transverse shear forces and
stresses acting on positive faces.
point toward the viewer

i P2
STRESSES AND MEMBRANE FORCES

Stress S Has Same Definiion as Force Fij
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PHAN TU TAM (SHELL)

Ty

¢. Ngi lue va tg sudt (Internal force, stress):

Axis 2

I 2\ MMAX

Moments are per unit
h

of in-plane lengt Axis 1

PLATE BENDING AND TWISTING MOMENTS

Figure 15
Shell Element Stresses and Internal Forces
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[EIDTU  Nuat va bac do (Joint, degree of freedom)

Figure 16

The Six Displacement Degrees of Freedom in the Joint Local Coordinate System
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[z]DTU GIAO DIEN SAP 2000

I. Gi6i thi¢u giao dién:

Thanh tiéu dé (title bar): cho biét phién ban SAP dang si¢
dung va tén file dang thao tac.

2. Thanh Menu (menu bar): chira cac trinh don ciia SAP
nhw: File, Edit, View, Define, Bridge, Draw, Select,
Assign, Analyze, Display, Design, Option, help...

3. Thanh cdng cu (tools bar): c6 13 thanh dwoc mdc dinh.

4. Cwd s6 hién thi: cho phép hién thi cc biéu dé, so do

5. Thanh trang thai: hién thi cac trang thai dang 1am viéc

6. Hpp don vi: cho phép chon don vi tinh cho phu hep dé dé
dang tinh toan
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[ZIDTU GIAO DIEN SAP 2000

B EdeiEl

Floh Cic. on anp Frame Elren o e

- ||
[THANH TRANG THAI HoP DoN VI
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CAC MENU CHINH

Blo Ed vew Defne Eridgs Draw  sele
MENU 0ttt toomsissssnioe—— caen
& gpen...  Moméidics ctri+o
FILE I save. Luu cic vige vira lim cles
- Lun thnh flie mai
Jmport  Nhip it lu cho chuong trinh .
Bport  ubtduidu ’

ot Dafault Fie Paths,, Dit cic duing din file mic dinh

BatchFile Cortrol,.  Phintch nhidu file 1 lic

Punt Setup for Graphics..,

4 print G aphics

2 Prirt Tables. ..
Capture Enhanced Metafile
capture Fcture
Custom Report Writer..
Mackfy/Show Project Information
Wadiy/Show Comments and Log. .
Shaw Input/output Text Eles
LENSAP SYO1\K10KC_Y8_V9,508
2 ENSAP SUDIYK10KC.508
Ext

Culep i ditin bidu dé Sap
kG  In bitu 86 Sap
Chrbel o bang

idu (5 liw)
b | Ghi la nhiimg hinh dnh va bién d6i cho dep han
» | Chup lai cic hinh inh th

Cho phép ngubi ding vitbio cio

ShifthFe “Thit khoi chuong trinh
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CAC MENU CHINH

MENU R
EDIT

Coopect
ho iygietes.
Mergs Dt
Change st

Phuc hdi thao téc vira thue hién
Cho phén nhuc héi lai lénh Undo

Sa0 chép ddi tgng

1in d fremo wirn 3t hoe dor firamg vita sa0 chép
Xod i wwone

Thém model tir thu vién miu

Hidw chinh dir lién nh hirdmo nhan

Thém i ngav tai diém chon

Nhin bin nhin tir tan ming)

Phit sinh ohin ti tir nit (phdt sinh ohin )

Di chuvén phin tir

Chia it (73 i)

i chink nit

Chia phin tir thanh

cie thanh

it ho
Thay d3i d cong ciia thanh / cip

c kéo dii nhin i thanh

Thav thude tinh tiét dién

i nut cin cit dit
Két ndi cic dbi wrgng sao luu
Thay doi nhin phén tir
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CAC MENU CHINH

wew Oofre Erdge Oum  Select

VIEW | sime.

- B gt Dispay Optors...
B utbe Band oom
B estove Ful View
B pressous Zoom

12 z00m I One 2ep
2 2oom Qut Cre Step

T ean

T Show

& shom Aurs

£ Shom gelection Only
Inveet ow Seaction
Remave Ssegtion from View

FERTY

J Refresh window.
Refresh View

Create Opengl View...

Xem hé bign dang 3D

CulsShiftsFL  Xem thé hign dang 2D

Dt 1én cho cée dang xem
Bat gidi han xem

ColeE Chon cich thé hign theo y muén

2
(]
Xem bing cich ding cong cu z00m
shiftsFs
shitsFa
o Di chuyén ving xem

Hién th i
Hién thi trye 103 do
Chi thé hin ving chon
Dio ngusge ving xem

Bb cic ki

chon xem
“Thé hign i tit ca hién e trong min binh

culew Lam sqch min hinh window
Fit

Lam sqch khung nin

Tao Khung nhin ma
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CAC MENU CHINH
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Define  Bridps Opsw  feect @

el —
MENU 7% e s T —
B i s
52 area Sections.
DE F I N E R ey Higu chinh mit clt tiét dién thm d khai bdo

P Lnkjsuppart Properties....
Pregusncy Deg. Lk Frops...

Hrge Froperties..
P e Soncs

Conedinatn Systems/ .. ¢ thing luti
47 Joint Comstrants. . Khai bio dang lién két i it

Jeint paarrs. Nt i (ki it mic dinh)
1 Groues... Khai bio nhim eic d6i romg

Section Cuts.., Khai bio e dién cit (ding trons thiét ké)

K bio do i cho phép (16ne uit

[Ty Khai bio tnimg bop i trons

Bodge Losds » Khai bio i trong di déng

Functions » Kk bio chic nang phin tich (b img Iy, dao ding..)
B sty Cases. Trsim phin tich
B Compinations. . 6 hop i trong

Add Dsfauk Dezon Cambs... Truimg hop i trong dimg thidt k&

Mt e

Bushover Parameter Sets # Cii dit cic thong s cho phép

Hamer Sets .

Bii gidng SAP2000- Chuong 1: MO DAU

CAC MENU CHINH

,@W
Draw Select Assign Ansiyze  Display

MENU R setselect tode Cong cu chon 66 ragng

K Set Reshape Element Mode Thé hién hinh ding phin e
DRAW  ° orawspedal o Vedem
- "\ Draw Frame/Cable{Tendon Ve thanh bing hai diém
"\ Quick Dray Franve Cable Tendon Ve nhanh thanh
3 Cuick Draw Braces Ve thanh giing
1 Quick Draw Secondary Beams Ve nhanh dim phu
7 Drawpoly Area Ve tim tam gie, i gide
[] oram Rectanquiar Arsa V& tim hinh ht nhit
[E QuickDraw Area Ve nhanh tim nim tring vi & ludi.

Draw 1 Joirt Link. V& lién két it 1 phuong.

Draw 2 Jin Link
Quick Draw Link V& nhanh lién két

V& lién két it 2 phuong.

3 Draw Developed Elevation Definition.

Ve vi phie thio diém
Draw(Ed General Reference Lize. T p—
— ) Chéds bixdiém

He Labels, . hay dornhan ten 801 eong
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CAC MENU CHINH

Ty

MENU Select  fssin  Anabve L
SELECT Select 3

Cho phép chon i tuomg

B0 chon déi tuong d3 chon

Deselect 3

Phuc hdi sy chon lya hay bo chon

Twert Selection

Chon lai nhanh sy I chon vira thc hign

psR et Previous Selection

Bo chon it i

cIrR Clear Selection
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CAC MENU CHINH

fssign  Andlyze  Display  Desi
MENU Jint y  Gin dic tinh cho nit (lién két)

»  Gin dgc tinh cho thanh (tiét di¢n thanh)
ASSIGN

FrameftCable/Tendon

} Gén dic tinh cho tim

Linkfsupport... »

D3t i trong tdp trung vio it
Joirk Loads

FrameCable/Tendon Loads b Dit tai trong tic dung vio thanh

}m\ i trong tic dung vio tim

Linkfsupport Loads 3
Gén dic tinh nit mic dinh

Joink Batterns...

Gén dic tinh dén nhom

Assign bo Group...

Clear Display of Assigns Xod dfe tinh da gin
Sao chép dic tinh gin

G S a0 chép dac tinh gin
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CAC MENU CHINH

MENU
ANALYZE

Analyze | Display  Design  Options  Took

Set: Analysis Optiors. Chon chite ning phin tich phing hay khong gian
Create Anatysis Modsl Tao céc kiéu phan tich
Sek Load Cases o Bun.., Chon e trudmg hop ti dé chay (tinh)
b Run Analysis F5 | Chay chuong trinh
D Moderalive™ Cic mb hinh thit
B
MENU Display Design  Options  Help
Hidn th hinh dang 50 d3 hinh ho
[T1 Show Undeformed Shape F4
. Hién thi i trong 03 it
DISPLAY Show Load Assigns » attrone
Show Misc Assigns b Hién h e thomg b kit ol
Show Lanes... Hién th ln e
u Hidn thi binh dang gio ding.
FF Show Deformed Shape... Fé&

Hién thi bidu 08 ni e

H Show Forces/Stresses

4% Show Yirtusl Work Disgram. ..
Show Influence LinesySurfaces. ..

Hién th] dudmg/ mat anh huong

Hién th bing g i

Show Tables... shift+F12
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CAC MENU CHINH

MENU
DESIGN

Desian | Gptions  Todls
T SteelFrame Desion b
@ goncrete Frame Design >
B aluminum Frame Design y
I Cold-Formed Steel Frame Design »

Lateral Bracing

Overite Frame Design Procedure. ..

Bridge Desian 3

‘Thiét ké két chu thép

Thiét ké két cdu BTCT
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Options  Help.

Erefarances

MENU cotors

Database

OPTIONS =

Set Calculator Memary.

Auto Save Mode!,

Show Aerial View

v Auto Refresh
- Show Tips Ak Srarkin

~ Show Bounding Plane

~ toment Diagrams on Tension Side
~ sound

~ 3D View Up Direction

& Lock Model

Show Eloating Property window

<

<

Enhanced Graphics. ..

Show Result Values While Scraling

Change ko OpenGL Graphics

Reset Toolbars
Set Menu Level

Request Module License
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