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BAITAP 1

BAI TOAN DAM LIEN TUC

Trong bai tip nay ban sé& thyc tip tinh toin mdt dAm lién tuc. DAm lién tuc thudng xuat
hién mot trong nhitng bai todn vé cau dudng v6i mo hinh dudi day :

30kN
ZkN/IT%H{IIUm 1kN/m___ 2kN/m
m
e s
27 6 22 6 2 5 5

30m

Véi so liéu bai todn ban dau ciia dim nhu sau :

* DAam don gidn dai 30 m chiu ti trong phian b hinh thang

= Vatliéu la thép v6i md dun dan hdi: E= 1.99e8 KN/ m2

» Heé so Poisson v =0.3.

* DAam lam biing thép hinh véi s& hiéu 1a W21x50.

1. KHOIDPONG SAP 2000

D& gidi bai todn, ddu tién ban khdi dong Sap biing cich vao trinh don Start > Programs
> SAP 2000 NonLinear > SAP 2000 Non Linear.

Programs »

it

Favontes

-

Documents

-

EP L (0 i 6 i 1 B8 (=] [ [ (2] el

Sethings
Find 3
Help

Bun...

Log Off BUI VAN ._

Shut Down. ..

st | €O WEA G Ew

=

Yietkey ¥
Internet Explorer

Microsoft Access

Microzoft Excel

Microsoft Dutlook

Microzoft FowerPoint

Microsoft Word

M5-DOS Prompt

CorelDBAW 10 *

Ulead Photolmpact 5 *

Snaglt32 ¥

Macromedia Flazh 4 ¥ £l Manuals
Macromedia Dreamw r4 r @ Read Me
Macromedia Extensi Mager * EI SARZ000 MonLinear

SAP2000 NonLinear E] Tutorial
Canon CAPT Tools v it [T 02 ]
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2. PON VI TINH

Nhip chudt vao tam gidc bén phdi phian duéi
ctia man hinh d€ thay d6i don vi 1a KN-m.

F.MH-m

[ sap2000- | |[193.¢]

3. TAO MO HINH MAU

b€ tao mdt md hinh miu vé dim lién tuc diu tién ban vao trinh don File > New Model
from Template.

File | Edit View Define Diaw Select Ass

Hew Model . Ctrl+M

Mew Model from Template. .
Open ... k Ctrl+0

Hop thoai Model Template xuAt hién :
H Model Templates m

. -y

Trong hop thoai Model Template dé chon mdt mo hinh miu vé dim lién tuc dau tién
ban diing chudt nhap vao ki€u dau tién nhu hinh con trd chi bén trén d€ md hop thoai Beam.

Hop thoai Beam xuit hién :

Beam

e, Mumber of Spans |1 m
Span Length |3[‘

¥ Festraints
¥ Grdlines

Trong hop thoai Beam ban ti€n hanh khai bdo nhu sau :
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= Nhéap chudt vao Restraints dé kich chon diéu kién rang budc (lién két mic
dinh)

* Trong muc Number of Spans (S8 nhip) : 1
* Tai muc Span Lingth (chiéu dai ciia mot nhip) : 30
* Nhip chon vio OK d€ déng hop thoai Beam.

Bay gid trén man hinh xuat hién hai ctta s 1am viéc d6 1a 3-D View va X-Y Plan @Y=0
khi d6 ban duing chudt nhdp chon vio niit Close dé déng cira s& 3-D View nhu hinh con trd chi
bén dudi. ¢

3D View - [o][l] i x-Z Plane @ v=0 -1olx]

Close

™

M~

b
P

Hinh khi thuc hién

4. PHAN CHIA DAM

D€ chia dAm thanh ba phan biing nhau diu tién diing chudt nhap chon dim, sau dé vao
trinh don Edit > Divide Frames.
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Edit Y¥Yiew Define Draw Select Assigl

Undo Template Add

Redo

Cut Chrl+3

Copy Cul+C

Paste. .. Chele ¥ Divide Selected Frames

Delete Del

Add To Mg From Template... Chl+T & Divide inta |3— Frames

Merge Joiq Lazt/Firzt ratio |1

Move. . Ctrl+M

Replicat Ctril+B Break. at intersections with selected
ep R 7 & Frames and Jaintz

Divide Frames... k

Mesh Shells. ..

Join Frames 0K MI

Hop thoai Divide Selected Frames xuit hién.

Trong hop thoai Divide Selected Frames ban tién hanh khai bdo cho dim nhu sau :
» Nhap chudt vao Divide into (s6 phian doan cin chia) sau d6 nhap gid tri 12 : 3
* Tai muc Last / First radio (Ty 1€ chia) la : 1
= Nhap chon OK dé d6ng hop thoai Divide Selected Frames.

/

Dam dugc chia thinh ba phan
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5. KHAI BAO PAC TRUNG VAT LIEU

Bay gid ban sé& ti€n hanh khai bdo vat liéu cho dim bing cdch vio trinh don Difine >
Materials d€ m& hop thoai Define Materials.

Define | Draw Select Asszign Ana

Matenals. ..

Frame Sechons.. k
Shell Sections...
HLLink Properties. ..

Hop thoai Define Materials xu4t hién :

Define Materials

" Maternials [ Click to:

CANC | Add new Material I

| Madify/Show Material

Cancel

Trong hop thoai Define Materials trudc tién ban diing chudt nhap chon vao Steel sau
d6 nhap chon vao Modify / Show Materials d€ md hop thoai Materials Property Data.

Matenal Property Data
Material Name I Dezign Type I 'I

" Analyziz Property Data " Design Property Data
bazs per unit Yolume I?'1 82E-06 Steel yield stress, fy Im
Weight per unit Wolume I2.??5E-I]3
Modulus of elasticity |1 -99e8
Poiszon's ratio Il].3
Coeff of thermal expanzion IE-EUDE'DE

Trong hop thoai Materials Property Data ban khai bdo nhu sau :

e Modulus of elasticity (modul dan hdi) nhap vao gid tri 12 1.99e8.
e Poissons radio (hé s& Poatxong) 12 0.3

e Nhitng gid tri khac d€ theo ch& dd mic dinh.

e Nhap chon OK dé€ déng hop thoai Materials Property Data

e Nhip chon OK d€ d6ng hop thoai Define Materials
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6. KHAI BAO PAC TRUNG HINH HQC

Theo dé bai di cho dim dugc lam bing Define Draw Select Assign  Ana
thép hinh W21x50 vi vdy ban tién hanh khai Materials. .
. N A N N Frame Sections._.
bdo nhu sau : Pau ti€n ban vao trinh don - h.
) . Shell Sections._.
Define > Frame Sections dé€ xuat hién hop NLLink Properties.._

thoai Define Frame Sections.

Hop thoai Define Frame Sections xuit hién :

Define Frame Sections

" Frame Sections | [ Chick to:
Mame IImpu:urt |Mfide Flange ;I
it LAk Feme
Import Channel

Impart Tee

Import Angle

Irmpart Double Angle
Impart Box/Tube
Import Pipe

Impart Bectangular

Cancel

Trong hop thoai Define Frame Sections ban thuc hién theo trinh ty sau:

e Trong muc Click to ban dung chudt nhap vao tam gidc bén phdi ciia tab dau
tién sau d6 di chuyén thanh trugt ding d€ chon Import / Wide Flange khi d6
xuat hién hop thoai Section Property File.

Section Property File n X
Look i ['3 5ap2000n - ]
1 Examples. Sections.pro
1 Manuals
1 Tutorial
] Utility
Aisc_pro
Cizc.pro
File name; | Opep.
L)
Files of type: IF'rl:upert_l.J Files [*.pra] -] Cancel
[ Open as read-only
#

Trong hop thoai Section Property File ban chi dudng din dén Sap2000n (trong muc
Look in) sau d6 nhdp chon vao thu muc Sections. Pro va chon Open d€ xuit hién
c:\sap2000\sections.pro.

(Chii ¥ “c”xudt hién & day vi chuong trinh sap2000n trude ddy cai trong & dia cé tén c)
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Hop thoai c:\sap2000\sections.pro c:\sap2000n\sections.pro

xuat hién.

5 : Section Type: i
Trong hop thoai ¢\ sap2000 \ ection Type: | 17Wide Flange
sections.pro tai muc sections Labels ban | Section Labels

dung chudt nhan va giit chudt vao thanh trudt W2TH122 =]

ditng bén phai d& chon W21x50 sau dé nhip ke

chon OK d€ xudt hién hop thoai I/Wide Eglégg
Flange Section. W21X73
W16
W21 B2

/21557
)

W1 dd

W8T

W18K283

w8258

w8234

w8211

w8192

w8175

18158 |

oK I | Cancel I

Hop thoai I/Wide Flange Section xui't hién.

|"Wide Flange Section

Section Name w2150 |

" Extract Data from Section Property File

Ic:: \zap2000n\sections.pro [rmpart [ !
" Properhies

| Section Properties I | M odific-ation Fau:tu:ursl M aterial ISTEEL "'I
" Dimensions b

Outside height [t3 ] [ 05291 —t

Top flange width (12 ] | 01659

Top flange thicknessz [ ] IW 3
Web thickness [ tw] Im
Bottom flange width [126] | 01659 | 1
Bottom flange thickness [ b ] IW | 0K I | Po— I

Trong hop thoai I/Wide Flange Section ban nhip chudt vio muc Import d€ xuit hién
hop thoai c:\sap2000\sections.pro trd lai, ban nhip chudt vio thanh trugt ditng bén phdi dé
chon W21x50, chon xong nhap OK.
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c:\sap2000nisections.pro Hop thoai Define Frame Sections xuit hién, ban

nhdp chon W21X50 va chon OK d€ d6ng hop thoai.

Section Type: | | wide Flange
Define Frame Sections

" Section Labels
Wi 582 " Frame Sections [ [ Click to:
W21 166 MHame | mport | Mwide Flange
WT=147 -
W =132 FSECT .
W21%122 |add 1Awide Flange = |
WA 7
W21X101 X/ [ Modity/Show Section |
WT=a3
WAT=E3 1 -
W73 | Delete Section |
WT=Ea
W2THE2
21457 Ok |
St X R
G EIY :

e Nhap chon OK d€ déng muc I/Wide Flange Section.

Lic bay gid trén man hinh xuit hién hop thoai Define Frame Sections c6 tén W21x50
ma ban vira thuc hién, ti€p theo ban nhap chon OK dé déng hop thoai Define Frame Sections.

7. GAN PAC TRUNG CHO DAM
bé gdn ti€t dién W21x50 cho toan by dim ban thuc hién nhu sau :

e Duing chudt nhap chon 3 thanh dim (khi dudc chon, hinh dim tr thanh nhitng
dudng chAm chim).

M

Ti€p theo vao trinh don Assign > Frame > Sections.

Azzign Analpze Display Deszign Options Help

Joint "I:-:?IU?IMI l.:l-.:-IITlI
Shell k Beleases. .
ML Link k Local Axes. ..

End Offsets._.
DOutput Segments.___
Prestress._ ..
P-Delta Force. ..

Joint Static Loads. ..
Frame Static Loads. ..
Shell Static Loads. ..
Ml ink | nads

v = w W

15
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Hop thoai Define Frame Sections xuat hién.

Define Frame Sections

" Frame Sections [ Click to:

Mame I [rmpart | Mwide Flange LI

FSECT
(A RNR—_ Y Ty rr——

| Modity/Show Section |

| Delete Section I

o)

Trong hop thoai Define Frame Sections tai muc Frame Sections ban nhip chon vao
W21x50 sau d6 nhap chon vio OK d€ déng hop thoai Define Frame Sections.

Hinh khi thuc hién
8. KHAI BAO TAI TRONG

Khai bdo trudng hgp tdi, dau tién ban vao trinh don Define > Static Load Cases.

Define  Draw Select  Assign  Anal
Materials._ .
Frame Sections.__
Shell Sections. ..
HLLink Properties. ..

Moving Load Cases k r
Joint Patterns._.
Groups...

Hop thoai Define Static Load Cases Names xuat hién.
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Define Static Load Caze Hames

" Loads " Click to:
Self Weight

Load Type kualtiplier
[LoAD1 DEAD  ~|[0 [ Addnewload |

r_ r!- [_ LR Changeload |
| |
L 0K |

| Cancel I

Trong hop thoai Define Static Load Cases Names tai muc Load ban chon trudng hgp
tdi 12 LOAD 1, trong muc Self Weight Multiplier (hé s6 trong lugng bdn thin) nhap vao gid tri
12 0. Tai hop Click to nhiap chudt vio Change Load dé thay ddi gid tri vira nhap vao sau d6
nhap chon OK d€ d6ng hop thoai.

9. KHAI BAO TAI PHAN BO

T4i phan bd clia dim nay gém ba thanh phin, d€ khai bdo dudc ba thanh phan d6 ban ti€n
hanh thuc hién theo trinh tu sau:
* Nhip chudt vao phan ti¥ thit nhat (tinh tir trdi sang phai) nhu hinh con trd chi bén dudgi
(doan thing dit khiic).

Theo bai todn ban dau tii phan bd hinh thang vi vdy ban vao trinh don Assign > Frame
Static Loads > Trapezoidal.

Assign | Analyze Diszplay Design 0Optionz Help

L [ao] Bl m)
Frame » =
Shell k

MLLink 3

Joint Static Loads. ..

-

Frame Static Loads... Gravity...

Shell Static Loads. .. Point and Uniform. __

NLLink Loads..
Temperature. .. k

Prestress.

-

Joint Pattemns. ..

17
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Hop thoai Trapezoidal Span Loads xu4t hién :

Trapezoidal Span Loads

T
Load Case Name [LoaD1 -

N

Load Type and Direction [ Options

& Foces € Momerts % Add to existing loads
" Replace existing loads

Direction IGl':'t'E'lZ ;' = Delete existing loads

" Trapezoidal Loads

1. 2. 3 4
Distance |2 |2 E |8
Load |-2 |-2 -1 [1
" Relative Distance from End- = absolute Distance from End-l
| oK N | Cancel I

Trong hop thoai Trapezoidal Span Loads ban khai bdo theo trinh tu sau:
* Taimuc Load Case Name nhan va giif chudt vio tam gidc bén phai d€ chon LOADI.

* Tai muc Load type and Direction (loai vad huéng tdi trong tic dung) nhap chon
Forces (luc).

* Tai muc Direction (huéng truc tic dung) nhap chuodt vao tam gidc bén phai d€ chon
Global Z.

* Trong muc Trapezoidal Loads (tdi trong hinh thang) truSc tién ban nhip chudt vao
Absolute distance from End -I &€ dinh khodng cdch nhap vio 13 tuyét ddi sau d6 ban
nhip vao nhitng gia tri nhu sau :

Distance 2 2 8 8

Load -2 -2 -1 -1

Gidi thich vé cdch nhap gid tri :
Distance 12 khodng cdch tir nit diu clia phin tif d&€n vi tri dit Ivyc tip trung.
Load la gid tri cda tai trong tip trung G vi tri tudng ng .

* Nhap chon OK dé€ d6ng hop thoai Trapezoidal Span Loads.

/
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* Nhap chudt vio phan tif thit hai (tinh tir trdi sang phai) nhu hinh con trd chi bén dudgi

_________ - y .
| |

Tuong ty nhu trén, ban vao trinh don Assign > Frame Static Loads > Trapezoidal dé
md hdp thoai Trapezoidal Span Loads.

Assign | Analyze Display Design Options Help

doint e | o2 [ 6| Rl m] |
Frame » —
Shell 3

MLLink 3

Joint Static Loads. ..

3
Frame Static Loads. .. » Gravity.__.

Shell Static Loads. .. Point and Uniform. ..

NLLink Loads..

Hop thoai Trapezoidal Span Loads xuit hién :

Trapezoidal Span Loads

Load Case Hame ILD-"l"-D'I ;I

2
3

" Load Type and Direction [ Options
& Foces € Momerts % Add to existing loads
= Replace existing loads

Direction IGl':'t'alZ 3 = Delete existing loads

" Trapezoidal Loads

1. 2. 3 4
Distance |0 2. 8. 10
load O I [-2 jo
™ Relative Distance from End-l % Abzolute Distance from Endd

| DK[}J |Eam::el|

Trong hop thoai Trapezoidal Span Loads ban nhdp vao nhifng gid tri nhu sau :

Distance 0 2 8 10

Load 0 -1 -2 0

v Nhap chon OK dé déng hop thoai Trapezoidal Span Loads.
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- R I S —

Hinh khi gén tdi trong vao phan ti thif 2

* Nhip chudt vio phan tit thit ba (tinh tir trdi sang phai).

/

— e o

Hinh khi nhap chuot vao phan t thit 3

Bay gid ban vao trinh don Assign > Frame Static Loads > Point and Uniform d€ md
hdp thoai Point and Uniform Span Loads.

Aszzign Analpze Display Deszign Options Help

Jaint e | e e Tl = |

Erame * =

Shell 3

MHLLink 3

Joint Static Loads. .. k

Frame Static Loads. . r Gravity. ..

Shell Static Loads... k Point and I.Inifurm._k

MLLink Loads... k Trapezomdal...

Joint Patterns. .. Temperature...
Prestress._ .

Hop thoai Point and Uniform Span Loads xu4t hién :
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Point and Uniform Span Loads

Load Case Name

[Load Type and Direction | [ Options

& -
@ Forces € Moments Add to existing loads

& Replace existing loads

Direction IGIDbalZ :,v = Delete existing loads

" Point Loads
1. 2. 3 4
Distance |5- IU. Il]. II]_
Load |-30. Jo. [o. fo.
& Relative Distance fram End-| F%Absulute Distance from End-l

[ Uniform Load

||]_ | 0K I |Canc:e||

Trong hop thoai Point and Uniform Span Loads ban khai bdo nhu sau :

* Tai muc Load Case Name nhip va giit chudt vio tam gidc bén phdi d€ chon
LOADLI.

* Nhip chudt vao Absolute Distance from End-I

* Tai muc Load type and Direction nhap chon Forces.

* Tai muc Direction nhip chudt vio tam gidc bén phai d€ chon Global Z.
* Tai Point Loads tai Distance nhap gi4 tri 12 5 (vaio hop s61), Load : -30.
= Nhitng gié tri khac khong khai béo.

* Nhap chon OK dé€ d6ng hop thoai

= = =
oy - o oy
10. GIAI BAI TOAN
Khai bdo bat tr do va xuat két qlia bing Analyze Display Design
cdch vao trinh don Analyza > Set Options.(Dé ﬂ‘ Options... X
un F

hi€u bat tu do ban hiy xem bai todn khung
phing).

Run Minimized Shift+F5

21
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Hop thoai Analysis Options xuat hién :

Analyziz Optionsz

" Available DOF=z

=

Trong hop thoai Analysis Options
ban thuc hi€n theo trinh tu sau :

= Tai muc Available DOFs (cac
thong s& vé bat ty do theo cdc
phuong) ban dung chudt nhap
chon vao UZ va RY (nhu
trong hop thoai trén)

[ U= [ RB=

mu oAy
[« UZ [ Rz

" Fast DOFs
Space Frame  Plane Frame Flane Grid Space Trusz
m ﬁ:::ﬁ::::ﬂ
P . - . — H::::iéi::: H
=z Plane 1 Plane

[T Dynanic &nalpsis
[ Include P-Delta

[+ Generate Output

bemaory [ KE |

Select Dutput Optionz I

[Fona

Nhap chudt vio Generate Output sau d6 nhap chon Select Output Options d€ md hop
thoai Select Output Results.

Hop thoai Select Output Results xuat hién.

Select Dutput Results

[ Type of Analysis Results

lacements

Reaction/Spring Forces
Applied/nertial Loads

Frame Forces

Shell Fomnces

Shell Stezzes

-
-
-
[T Frame Joint Forces
-
-
-

Shell Joint Fonces

Seleck/Show Loads

OO oonan

Plane Stesmes

Plang Joint Fomnes

Azohd Stezzes

Azohd Joint Forces

Solid Strezzes

Solid Joint Fonces

MLLirk: Fonzes
MLLirk: Joink Forzes

Cancel

Trong hop thoai Select Output Results diing chudt nhap chon vio Displacements dé
dua thong s6 chuyén vi tai nit ra file k&t qua, sau d6 nhap chon vao Select/ Show Loads dé m&

hop thoai Select Output.
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Hop thoai Select Output xuat hién :

Trong hop thoai Select Output ban nhiap chon vio LOAD1 Load Case va nhap OK dé
dong hop thoai.

* Nhap chudt vio Reaction/ Spring Forces va thuc hién nhu trén dé dua thong s6 vé
phan luc hodc ndi luc trong gbi dan hoi

» Tuong ty nhap chon vao Frame Forces d€ dua ra noi luc clia phan tit Frame
» Nh4p chon OK d€ déng hop thoai Select Output Results.
* Nhap chon OK d&€ déng hop thoai Analysis Options.

Ti€p theo ban vao trinh don Analyze > Analyze Display Design [
Run hay ding phim F5 trén ban phim d€ gidi Set Options...

bai toan. — .
Run Mitimized S5hift+F5

Khi d6 ban tha'y xuat hién hop thoai Save Model File As .

Save Model File As EE:

Sawve in: IﬁMy Documents LI gl

|_1Corel User Files
"1 My Pictures
[#]1.sdb

[#] 4.5db

[#]5.5db

[#] 7.5db

h c khung.SDB

File name: |dam lien tuc

Save as type: ISAP hodel Files (*S0E) LI Cancel

[T Cpen as read-only

A

Trong hop thoai Save Model File As trong muc Save in ban chi dudng din @€ luu file,
trong muc File name ban dit tén cho file 13 “dam lien tuc”va nhap chon Save d¢€ file dugc luu.

Khi mdy gidi xong n€u c6 16i s& tha'y xuat hién dong chit ERROR. Ban dung thanh trugt
ding bén phdi d€ xem c6 15i hay khong. N&u c6, ban phai kiém tra lai dit liéu va thyc hién lai
budc giai.

Néu qué trinh gidi khdng c6 16i ban s& nhan dugc mot bang thong bdo c6 hang chir
ANALYSIS COMPLETE khi @6 ban nhap chon vao OK d€ xem truc ti€p vé chuyén vi.
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Analysis Complete
-]

ELEMEHNT JOINT - F ORCE oOUTFPFUT 20:29:06
NUMEEER CF FPRAME ELEMENTS SAVED = 3
FRAME ELEMEHNT oOuUTFPFUT 20:29:07
NUMEEER CF FPRAME ELEMENTS SAVED = ]
NUMEEER CF FPRAME ELEMENTS FPRINTED = 3

AN ALY 3 I3 - Z001/11/20

K&t qua chuyén vi clia dim

11. XEM KET QUA

2

Bi€u dd luc cat

Pé xem bi€u @6 ndi luc, ddu tién ban vio trinh don Display > Show Element Forces/
Stresses > Frames.

lzsign  Analyze | Display Design Options Help

| l@l /@l ﬁ)l m Show Undeformed Shape F4

Show Loads
Show Pattemns. ..

Show Lanes...
Show Input Tables

Show Deformed Shape. .. F&
Show Mode Shape. ..

Joints.___ Show Element Forcez/Stresses
m Show Bezponse Spectrum Curves. ..
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= Hop thoai Member Force Diagram Member Force Diagram for Frames

for Frames xuit hién.

= Trong hop thoai Member Force Load |L|:|ﬂD1 Load Case j
Diagram for Frames ban dung chudt

" Component

nhap vao Shear2-2 d€ xem luc cat theo O fialForce € Torsion

phuong cua truc X.

: 0 Moment 2-2
Chu Y, . Néu mu6n Xxem blé)u d6 hIC Cét 0 Shear 23 O Moment 23
ban dung chudét nhap chon vao Fill
Diagram.  Scaling
i Auto

Né&u mudn xem gia tri vé biéu db

. . i Scale Factar I
lyc cat ban nhap chon vao Show Values on

Diagram. ¥ Fill Diagram

[ Show Values on Diagrarm

1] 4 [}\l Cancel |

H——

Bi€u dd luc cit

/

N S
] 2 J ___,;.,:5 —— ‘{-?\Jj 4
e [T LI == D
0 o~

Gia tri biu d6 luc cit
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oA A
Biéu do Momen

Tuong ty¢ nhu vady, ban thuc hién lai Member Force Diagram for Frames

budc trén khi hop thoai Member Force
Diagram for Frames xuit hién, ban dung

" N 2 Load
chudt nhap chon vao Momen 3-3 dé€ xem
momen xoidn quanh truc dia phudng 3 va nhip " Component
chon vao OK @€ déng hop thoai. " AwialForee 0 Torsion

& Shear 2-2 = Marment 2-2
0 Shear 33 o M%'uant 33

" Scaling
& futo

{7 Scale Factor I

¥ Fill Diagram
M Show Yalues on Diagram

(114 Cancel

Bi€u d0 Momen

., . R N
Gia tri cia bi€u d6 Momen
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12. IN KET QUA

Sau khi thyc hién xong, mudn in k&t qua ra gidy ban vao trinh don File > Print Output
Tables hay ban nhin t6 hop phim Ctrl + B, v6i cdch in nay thi k&t qua cda ban dugc in ra dugi
dang vin ban.

File Edit Yiew Define Draw Select Aszzign Analyze Displ
Hew Model. .. Ctrl+N
Mew Model from Template...

Open ... Ctrl+0
Save Ctrl+5
Save As___ F12

Import K
Export M
Create Yideo. .. K
Print Setup._. Cul+P
Print Graphics Ctrl+G
Print Input Tables... Ctrl+l

Print Dutput Tables._. Ctrl+B

Print Design Tables. .. k Ctr+D

Hop thoai Print Output Tables xuat hién :

Print Output Tables

Type of Analysis Results
¥ Displacements [ Shell Forces [ Solid Stresses
¥ Reactions [ Shell Stresses [ Solid Joint Forces
[T Spring Forces [ Shell Joint Forces [T Group Force Sum
¥ Frame Forces [ Flane Stresses
[0 Frame Joint Forces [ Flane Joint Forces
[ ®LLink Farces [ Asolid Stresses
[ MLLink Joint Forces [ Asolid Joint Forces

[ Selection Cnby [Tl Envelopes Only
: [ SpreadsheetFormat [ Append

File Marme I I C:\My Documentsidam lien tuc b

Trong hop thoai Print Output Tables tai muc Type of Analysis Results ban nhdp chon
vao cdc thong tin ma ban mudn in ra, sau d6 nhap chon Print to File va nhap chon OK dé€ d6ng
hop thoai.

Chi ¥ : Tai muc File Name sé xudt hién duong dan ma ban luu file dé la C\My
Documents\ dam lien tuc. txt

Vi du : Ban nhdp chudt vao Displacements dé in ra két qua chuyén vi.

Nhap chudt vao Reactions dé in ra k&t qua vé phan luc
Nhap chon vao Frame Forces in ra noi Ivc vé phin t clia thanh.
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Tié€p theo ban vao Start > Programs > Accessories > Wordpad.

& Accessories L @ Communications *
Adobe L4 @ Entertainment L4
Internet Explorer L4 @ Internet Tools L4
Just Click'n'See L4 @ System Tools L4
Microsoft Office * Address Book
| | New Office Document Morton Commani * e Calculator
o Norton Utilities * Imaging
% Open Office Document Online Services * iF Notepad
& Windows Update StartUp ’ %’ Paint i
. Ulead Photolmpact 6 » D Synchronize

YietKey " WordPad
Internet Explorer
Microsoft Access

YietKey

Programs
Microsoft Excel
Microsoft Outlook
Microsoft PowerPoint
Microsoft Word
MS-DOS Prompt

Favorites

Documents

Settings

17 (1 7 0 B ) [ 8] 8 B, 1 7 (6 1 6 1 N P [

Find ' CorelDRAW 10 *
Ulead Photolmpact 5 *
Help Snagltd2 *
Macromedia Flash 4 *
Bun... Macromedia Dreamweaver 4 *
Macromedia Extension Manager *
Log Off BUI VAN... SAP2000 NonLinear b
Shut Down... Canon CAPT Tools 4
- Dr Solomon's Anti-Virus * : |4‘| & |m|ﬁ| Dl 4
: J RN M & @8 (3 ForeHelp 2.95 » [apture .. EIT 01 DAk

rEiIE Edit ¥iew Inset Format Help
D@ SR (o] 4 |w[@]<| &)

Wmaﬂ(‘westem) LIIW
A

Bay gid ban dung chudt nhdp chon vao Open nhv hinh con tré chi bén trén.
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Hop thoai Open xuat hién :

Open X
Look in: IﬁMy Docurnents ;{ gl

| "1Corel User Files
"1 My Pictures

dam lien tuc

h c khung

khung khog gianl

File name: darn lien tuc

Files of type: Text Docurments (*bd) % Cancel |

YWord forWindows (*.doc)
YWindows Write [“wri)
|Fich Text Format (*

H ocuments [~ td)
Text Documents - M3-DOS Format (* t=4)
Unicode Text Documents (* )

All Documents (%)

Trong hop thoai Open tai muc Look in ban diing chudt nhdp chon vao tam gidc bén phai
dé chon dudng din C:\My Documents.

Tai muc Files of type ban dung chudt nhap chon vao tam gidc bén phdi d€ chon dinh
dang ctia file 12 Text Documents(*.txt). Ti€p theo, ban nhdp chudt vao file cé tén “dam lien
tuc” sau d6 nhap chon vao Open d€ xuit hién k&t qua nhu hinh bén duéi.

JOINTDATA

JOINT GLOBAL-X GLCBAL-Y GLOBAL-E RESTRAINTS ANGLE-A ANGLE-B ANGLE-C
1 -15.00000 0.oooon 0.ooooo 111101 0.ooa 0.ooo 0.oon
2 15.00000 o.oooao 0.ooooo 011101 0.00o0 o.0oo 0.00o0
3 -5.00000 o.oooao 0.ooooo ooooaoao 0.00o0 o.0oo 0.00o0
4 5.00000 o.oooao 0.ooooo ooooaoao 0.00o0 o.0oo 0.00o0

FEAME ELEMENT DATRA

FRAME JNT-1 JNT-2 SECTION ANGLE RELEASES SEGMENTA R1 RZ FACTOR
2 1 3 W21¥50 0.o0o0 gooooo 4 o.ooo 0.0o0 1.000
3 3 4 W21¥50 0.o0o0 gooooo 4 o.ooo 0.0o0 1.000
4 4 2 W21¥50 0.o0o0 gooooo 4 o.ooo 0.0o0 1.000

FREAME 5 PAN DISTEIBUTETD LOADS Load Case LOAD]

FRAME TYFE DIRECTION DISTANCE-A VALUE-A DISTANCE-B VALUE-B
2 FORCE GLOBAL-Z 0.z2o0oo -2.0000 0.8000 -1l.0000
3 FORCE GLOBAL-Z 0.0o0o 0.0000 0.zo00 -1.0000 1
3 FORCE GLOBAL-Z 0.z2o0oo -1.0000 0.8000 -zZ.0000
3 FORCE GLOBAL-Z 0.58000 -2.0000 1.0000 0.0000

Chic mirng ban thyc hi€n xong bai tap nay.
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BAITAP 2

HE DAM GHEP

Trong bai tip niy, ban sé thuc tip gidi bai toin hé dim ghép va dam don gidn sau d6
bing k&t qua thuc t€ sé dua ra k&t luan, nén st dung loai nao thi kinh t€ nhat. Bing chuong
trinh Sap 2000 ban cé thé dua ra mot thong s& chinh xdc, sau d6 so sainh mdt cach nhanh chéng
va dé dang @€ dua ra phuong phdp tdi wu. That vy, dé thdy dudc diéu d6 nhu thé nao ban hiy
ti€n hanh gidi hai bai todn nhu hinh minh hoa bén dudi :

40kN 10kN/m

ARRALARRATARIN

A A

3m 3m 2m 3m

B R

Hé dam don gidn
1. KHGI PONG SAP 2000

Vao trinh don Start chon > Programs > SAP 2000NonLinear khi d6 man hinh xuit hién
nhu hinh bén duéi :
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H SAP2000 - (Untitled) - [ ]
Efile Edit ¥Yiew Define Draw Select Assign Analyze

== x]

Display Design Options Help

Dl@|@| <]« 7] & | o|e|e|e|s|m|
3-d|>:y|>:2|_'r'2|6’cl" Eﬁl@l ‘I‘l*l

Ready IKN-m L”

2. PON VI TINH

» Khai b4do don vi tinh 13 KN-m biing cdch, ban ding chudt nhap chon vao tam gidc

bén phdi phia dudi cia man hinh va chon KN-m.

3. CHON MAU KET CAU

» Trudc tién ban vao trinh don File Edit View Define Draw Select
File > New Model hay nhan t& New Model__ \ Ctrl+N
hgp phim Ctrl + N d€ xudt hign o Model from Tomplats. I

R X . Open ... rl+
hop thoai Coordinate System
Definition.
Hop thoai Coordinate System Definition xuit hién :
Coordinate System Definition Trong hép thOili Coordinate SYStem

Cartesian I Cylindrical

sau :

System Name I L

Number of Grid Spaces

* direction |17

Y direction IB—
Z direction |1|—
[ Grnid Spacing
> direction |1-

Y direction |1—
Z direction |1—

| 0K RJ | Cancel I

31

Definition ban thuc hién khai bdo theo trinh tu

Nhap chudt vao Cartesian

Trong muc Number of Grid
Spaces ban nhdp vao gid tri
nhu sau : Tai X direction la
17, Y direction : 8, Z
direction : 1 va nhitng muc
con lai ban nhap gia tri la 1
sau cling nhap chon OK dé
dong hop thoai.
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» Khi nhip chon OK, man hinh xuat hién hai ctra s6 1am viéc nhu hinh bén dudi khi

d6 ban nhap chon vio Close dé d6ng cita s bén trdi.

3] SAP2000 - (Untitied)

lose

— || X
File Edit ¥iew Define Draw Select Assign Analyze Display Design Options Help
o]@(@] o] [/] 6] ] ] e 2 A1H] 3] [ <] we]os] Felm] +]¢]
] 3D View _|al>| B % plane @ z=1 _|ol x|

= Vao trinh don View > Set 2D View Define Draw Select Assign

View hay nhin 5 hgp phim Set 3D View...

Shift + Ctrl + F1 d€ xut hién

Shift+F3

hop thoai Set 2D View. Set Limits...

Set Elements. ..

Ctrl+E

» Hop thoai Set 2D View xuit
hién :

Set 2D View

" Plane
0 v-Z plane w= I
& v- [a
0 % plane Z= I

OK [:l Cancel |
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Trong hop thoai Set 2D view, tai Plane ban dung chudt nhap chon vao X-Z plane sau d6
nh4p chon vio OK d€ d6ng hop thoai.

Liic bdy gid viing 1am viéc xuit hién mang Iu6i nhu hinh sau :

-F
i
3
4. Vao trinh don Draw > Draw Frame Draw Select Assign Analyze
Element khi d6 ban thiy bi€u tuong Reshape Element
T Add Special Joint
xuat hién. Draw Frame Element

A

Draw Shell Element

Tié€p theo ban di chuyén chudt vao viing 1am viéc sau d6 nhap va giit chudt tai vi tri nhu
hinh bén dudi. Bdy gi¢ ban nhip chon vao vi tri 6 thit 6 theo truc X, khi thd chudt ra ban thdy
trén dudng ludi xud't hién hai nit mau vang.

Vi tri nhap chudt

Hinh khi tha chudt
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Tuong tu nhu vay, van giif chudt ban vé tiép bing cdch nhap chon vao & 1udi thit 2 theo
truc X nhu hinh bén duéi : Ban ti€p tuc thyc hién cho d&€n khi vé xong cic dudng thing thi nhin
phim ESC trén ban phim dé két thic 1énh vé.

|

R
—

W

Pé€ nhin thiy 16 ban nhap chon vao F7 trén ban phim, k&t qua s& nhu hinh bén duéi.

Hinh khi thyc hién xong
5. HIEN THI CAC THONG SO
Pé€ hién thi cic thdong s6 ciia phan ti Yiew ge“'f’" Draw 5""*‘_“‘ Assign
1én man hinh, diu tién ban vao trinh don View Set 3D View... Shift+F3
. R Set 2D View._ .. Shift+Ctrl+F1
> Set Elements hay nhan t6 hgp phim Ctrl + —
E, d€ xui't hién hop thoai Set Elements. Set Limits.

Set Elements. .. Ctr+E b
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Hop thoai Set Elements xuit hién :

[ Joints | [Shells" | [ HLLink | [ PlanesfAsolids]|
W Labels [ Labels [ Labels [ Labels
¥ Festraints [T Sections [ Sections [0 Popeities [ Materials
[T Constraints [T Releases [ Local dxes [ Local dxes [ Hide
[Tl Springs [T Local Axes [ Hide [ Hide CSaolids™
[T Mazses [T End Offzets [ Lahels
[ Local Axes [T Segments [ batedials
7 Hide [T Hide O Hide

" Options
[T Shrink Elements [ Show Extrusions [T Fill Elements [+ Show Edges

Trong hop thoai Set Elements ban khai b4o trinh ty c4dc thong s6 nhu sau :

e Trong hop thoai Joints nhiap chudt vao Labels dé dianh diu chon chic
ning hién thi s& hiéu cla nit va phan ti.

e Trong hop thoai Frames nhap chudt vao Labels. Sau cing ban nhdp chon
viao OK dé déng hop thoai.

Céc thong s& da hién thi trén dim
6. KHAI BAO PIEU KIEN BIEN

» Pé€ khai bdo diéu kién bién ban ding chudt nhap chon niit thit 1 va nit thi 3 nhu
hinh sau :

L
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- o A ~ ~ .
Ti€p theo, vao trinh don Assign Aosign | Analyze Display Design  Options

> Joint > Restraints. Rastaint.

A . . . ~, Fi 4 C traints._.
* Hop thoai Joint Restraints xui't e i EE:i:ﬁ"" #
hlén MLLink 2 Masses. ..
Local Axes...

Joint Static Loads...
Frame Static Loads...
Shell Static Loads...
MNLLink Loads...

n O 1 i
prone  hop  thoai - Joint

Restraints tai muc Fast

Restraints ban df,lng chudt nhﬁ,/p " Restraints in Local Directions

chon vao Tab tht ba nhu hinh [T Translation 1 [T Rotation shout 1
2 2 A A N

con tro chi bén trén, sau cung [T Translation 2 [ Rotation about 2

ban nhap chon vio OK d€ déng
hop thoai.

¥ Tranzlation 3 [ Fotation about 3

| Fast Restraints

AR ERE

| 0K I | Cancel I

/_\I_

N

Qlw
e

Ti€p theo ban nhap chon vao niit s& 2 va s6 4 nhu hinh sau :

/
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= Vao trinh don Assign > Joint > Restraints.

Hop thoai Joint Restraints xuat hién.

Trong hop thogi Joint Restraints (i muc

Fast Restraints ban dung chudt nhidp chon
vao Tab thi hai tinh tir trdi sang phdi, sau d6

[ Restraints in Local Directions
¥ Translation 1 [ Rotation about 1 ban nh?fp ChQn vio OK dé d(’)ng h@p thO@.i.
¥ Translation 2 [ Rotation about 2

¥ Translation 3 [ Rotation about 3

[ Fast Restraints

| (0] 4 I | Cancel I

¢ Ridoe 4

Lién k&t da xuit hién trén dim
7. KHAI BAO CAC PAC TRUNG VAT LIEU

- N N .
Vao trinh don  Define > Define Draw Select Assign An

Materials d& xuit hién hop

thoai Define Materials. Frame Sections_.
Shell Sections...
= HOp thoai Define Materials NLLink Properties...

xuat hién.

ooe hop o thoal  Define

Materials tai muc Materials

ban nhidp chudt vio CONC, " Materials | [ Click to:

trong muc Click to nhap chudt conc__ I v —vp—
vao Modify / Show Material dé cTHER — _
xuat hién hop thoai Material ‘—HEMDEM Zhow Pﬂtenai
Property Data. | ]

Cancel
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M atenial Property Data

M aterial Hame

—

Deszign Type

I j‘

" Analysiz Property Data

bazz per unit Yolume
Wiegight per unit Yolurme
boduluz of elazticiby

Poizzon's ratio

II]—
25 ]
Zesss
oz ]
Coeff of thermal expanzion I[‘

" Design Property Data

Reinforcing veld stress,

Concrete strength, fo

Shear steel meld stress, vz I231 23

Concrete shear strength,

|421 g4
|231 227N

fy

s [2812.2781

o

Cancel

Trong hop thoai Material Property Data tai muc Analysis Property Data ban tié€n

hanh khai bdo nhu sau :

e Mass per unit Volume nhdp vao gid tri: 0

e Weight per unit Volume ban nhdp vao gid tri : 2.5

e Modulus of elasticity : 2.65e6

e Poissons ratio : 0.2

e Tié€p theo nhap chon OK dé d6ng hop thoai Material Property Data.

e Nhap chon vao OK d€ d6ng hop thoai Define Materials.

= Trudc ti€n ban vao trinh
don Define > Frame
Sections.

= Hop thoai Define Frame
Sections xuAt hién.

= Trong hop thoai Define
Frame Sections tai muc
Click to ban dung chuot
nhdp chon vao tam gidc
bén phdi ciia hop Add /
Wide Flange dé€ chon
Add Rectangular nhu
hinh bén dudi dé xudt
hién hop thoai
Rectangular Section.

8. KHAI BAO PAC TRUNG HINH HOC VA GAN CHO PHAN TU DAM

Define

Materials...

Draw Select Assign

Shell Sections.__. k

NLLink Properties._.

An

Define Frame Sections

[ Frame Sections

Mame

[ Click to:
IImpDr‘cIfWide Flange

~]

| Asctet I7wide Flange Z’K
\

| Modity/Show Secion

OK

o]
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Hop thoai Rectangular Section xuat hién.

Rectangular Section

Section Name ||]4|]4

" Properties

| Section Propeniesl |Modification Fau:tursl haterial ICONC :I'

[ Dimensions

Depth (13 |']-4
Width [12) |“-4

|
[ Concrete
| Reinforcement I OK Cancel I

Trong hop thoai Rectangular Section ban khai bdo theo trinh tu sau:

e Tai muc Section Name ban nhip tén 0404.

e Trong muc Dimensions khai bdo ti€t dién cho cot bing cdch nhap gid tri
vao muc Depth 1a 0.4, va muc Width 1a 0.4.

e Tai muc Meterial nhdp chudt vao tam gidc bén phai dé€ chon loai vat liéu
1a CONC.

e Nhap chon OK dé déng hop thoai Rectangular Section.

= Lic bﬁy gifi trong h@p Define Frame Sections

thoai Define Frame

. [ Frame Sections™ | [ Click to:
S?CthHS da xuat hién tén Narme [impori7ide Flange <]

nhap vao. Nhip chon OK FSECT
dé déng hop thoai Define |
Frame Sections.

Modify/Show Section |

| Delete Section I

* Tiép theo ban dung chudt
nhip chon vao nhing
phin t& thanh dim nhu

hinh sau :
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Vao trinh don Assign >
Frame > Sections.

Hop thoai Define Frame
Sections xuit hién.

Assign  Analyze Display Design Options Help

Joint ’"[Z]I ‘I‘I*I
Shell 2 Beleases...
MLLink 2 Local Axes...
Joint Static Load R End Offsets.__.

ain an:_ 0ads... Qutput Segments...
Frame Static Loads... 4
Shell Static Loads )| Erestress..

- P-Delta Force...
MNLLink Loads... 2

Lane...

Trong hop thoai Define Frame Sections tai muc Name ban dung chudt nhap vao
chudi ky tu 0404 sau d6 nhap vio OK d€ déng hop thoai.

Define Frame Sections

| Frame Sections

Mame

[ Click to:
IImpDnI,’Wide Flange

-]
-]

| Modify/Show Section |

| Add 1/wide Flange

| Delete Section I

/1

0

Cancel

[S—

p4p4 Z

,

Hinh khi thyc hién xong
9. GAN TAI TRONG CHO DAM

2

b€ gan tai trong cho dam, diu
tién ban vao trinh don Define >

Static Load Cases.

Define
Materials. ..
Frame Sections..
Shell Sections...
NLLink Properties...

Draw Select Assign

Joint Patterns...
Groups...

Static Load Cases...
Moving Load Cases k
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Hop thoai Define Static Load Case Names xuit hién.

Define Static Load Case Names

[ Loads

Load

Type

Self ‘Weight
Multiplier

LOAD1

DEAD

=]

[ Click to:

| Add new Load

| Change Load %J

Trong hop thoai Define Static Load Case Names ban thyc hién khai bdo nhu sau :

e Nhap chudt vaio Change Load.

Define Static Load Case Names

[ Loads [ Click to:
Self'Weight
Load Twpe Multiplier
TAPTRUNG [DEAD ][0 Addnewload |
LOADT DEAD 1
PHANBO DEAD 0 | Changeload |
| Delete Load I

e Tai muc Load ban nhip vao chudi ky ty TAP TRUNG, tai muc Self

Weight Muliplier ban nhip vao gid tri 1a 1, sau d6 nhip chudt vao Add
new Load.

e Thuyc hién lan thit hai tai muc Load ban nhip vao chudi ky tv PHAN BO,
sau d6 nhap chudt vao Add new Load.

e Nhip chon vio OK dé€ déng hop thoai Define Static Load Case Names.

* Gdn tdi trong cho dim : D€ gdn tdi trong cho dim diu tién ban diing chudt nhap
chon vao phan tif thit nhat (tinh tir trdi sang phai).

A4p4 4

@ """""""""""""" _Rg_""""ﬂl 0404 ggiﬁ X
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= Vao trinh don Assign > Frame Static Loads > Point and Uniform.

Assign Analyze Display Design Options Help
Joint ’lE'ﬁl[Z]l flﬂ'l
Frame 3
Shell 3
MLLink »

Joint Static Loads...

Frame Static Loads... Gravity._..

Shell Static Loads...
MLLink Loads...

- B

Point and Uniform...

* ¥

Trapezoidal...

Hop thoai Point and Uniform Span Loads xuit hién :

Point and Uniform Span Loads

Load Case Name TAPTRUNG LI
Load Type and Direction Options
@ .
& Forces € Moments Add to existing loads
|/ b existing loads
Direction |Global 2 bxisting loads
[ Point Loads
1. 2. 3 4
Distance |3 ||] Il] |I]
Load |40 [o. fo. [o.
' Relative Distance from End-l & Absolute Distance from End-l
[ Uniform Load
||]_ | OK . I | Cancel I

Trong hdp thoai Point and Uniform Span Loads tai muc Load Case Name ban dung
chu6t nhap chon vao tam gidc bén phdi chon TAPTRUNG.

e Trong muc Direction ban chon Global Z.
e Nhap chon vao Absolute Distance from End - 1

e Trong muc Point Loads ban khai bdo nhu sau :

Distance 3 0 0 0

Load -40 0 0 0

e Sau cling nhip chon OK dé déng hop thoai.

0. fa

Tai trong d3 xuat hién trén phan ti
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Ti€p theo ban diing chudt nhap chon vao phan ti s6 3 nhu hinh con trd chi bén dudi.

A. 08

» Tié€p theo, ban gin luc phan bd 1&én phan ti bing cich vao trinh don Assign >
Frame static Loads < Point and Uniform.

Assign Analyze Display Design Options Help
Joint ’lE'ﬁl[Z]l flﬂ'l
Frame 3
Shell b
MNLLink b
Joint Static Loads... b
Frame Static Loads... 4 Gravity._..

Shell Static Loads... b Point and Uniform...

Hop thoai Point and Uniform Span Loads xuit hién :
Point and Uniform Span Loads

Load Case Nal

\J_I

Load Type and Directio| | [Options
& Add to existing loads

@ Forces O Mom
0 Feplace existing loads
Direction  |Glabal 2 hd O Delete existing loads

[ Point Loads
1. 2. 3 4.
Distance Il]. Il].25 II]_?S |1_
N Load [-40. [0 . [o.
@ Relative Distance fram End-| O Ahsolute Distance fram End-l

Uniform Load

|—1 0. LROK I | Cancel I

Trong hop thoai Point and Uniform Span Loads tai muc Load Case Name ban dung
chudt nhap chon vao tam gidc bén phdi chon PHANBO, tai muc Point Loads ban nhap chon
vao Relative Distance from En-I, trong muc Uniform Load nhdp vao gid tri 1a -10, sau dé
nh4p chon OK d€ déng hop thoai Point and Uniform Span Loads.
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]

V40,00

D A

Tai trong phan bo d xud't hién trén dim

10.KHAI BAO BAT TU DO
Khai bdo bat tw do bing cdch ban vao trinh don Analyze > Set Options

Analyze | Display Design Options Help

Set Options... k I + |

Bun F5
Run Minimized Shift+Fh

Hop thoai Analyze Options xuat hién :

Analysiz Options

" Available DOF= |
e ]
Cu w oA

W U2 [ Rz

" Fast DOFs
Space Frame  Plane Frame Flane Grid Space Truss

= T
H/i HEEE%EEI
sEES st mnas

-4 o F-%

HaH

PN

#Z Plane # Plane

[ Dwynamic Analysiz | I
M Inclde P-Deta | |
¥ Generate Output | Select Output Options I

Memam [ KB ] IEEIEIEI

Trong hop thoai Analyze Options ban thuc hién theo trinh ty sau :
e Tai muc Available SOFs (cic thong s& vé bt tu do theo cdc phuong)ban
dung chudt nhap chon vao UZ va RY(nhu trong hop thoai trén).
e Nhip chudt vao Generate Output sau d6 nhidp chon Select Output
Options d€ xuat hién hop thoai Select Output Results.
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Hop thoai Select Output Results xuat hién :

Select Dutput Results

[ Type of Analpsiz Results
il
[T Reaction/Spring Forces
[T &pplied/nertial Loads

Seleck!Show Loads I [ Plane Stesses

|
] [ Plane Joint Forces |
] [ Asold Shesses |
] [ Asolid Jaint Forces |
I [ Solid Sheszes |
] |
] |
] |

Frame Joint Forces

[ Solid Jaink Forces
[] WLLink Forces
] MLLink Jaint Fames

Shell Strezzes

|
|
|
[T Frame Forces |
|
|
|
|

-
[ Shell Farces
-
r

Shell Joink Forcas

e Trong hop thoai Select Output Results dung chudt nhdp chon vao
Displacements dé dua thong s6 chuyén vi tai nit ra file k&t qua, sau dé nhip
chon vao Select/ Show Loads d€ xuit hién hop thoai Select Output.

Select Output Results

[ Type of Analysis Results

¥ Displacements E Select Ouiput

Reaction/Spring Forces E LOAD Load Case &

| |

| |

PHAMNBO Load Case | I
TAFTRUMG Load Cs

- | |

| |

| |

| |

| |

Applied/Inertial Loads

Frame Forces

Shell Forces

Shell Stresses

7
r
7
[ Frame Joint Forces
r
r
r

AL

Shell Joint Forces

Trong hop thoai Select Output ban nhap chon vio LOAD1 Load Case sau d6 nhin
phim Ctrl va diing chudt nhap chon PHANBO va TAPTRUNG sau d6 chon OK dé déng hop
thoai.

e Nhip chudt vao Reaction/ Spring Forces va thuc hién lai buGc trén.

e Tuong ty nhap chon vio Frame Forces d€ dua ra noi luc ciia phin ti Frame

e Sau ciing nhip chon OK dé déng hop thoai Select Output.

e Nhan chon vao OK 1an hai d&€ d6ng hop thoai Select Output Results.

» Tiép theo ban vao trinh don Analyze < Run hay ding phim F5 trén ban phim dé

giai bai todn.
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Hop thoai Save Model File As xuit hién :
Save Model File As EE:

Sawve in: IﬁMy Documents LI gl

|_1Corel User Files
"1 My Pictures
tﬂm

File name: Idam ghep
Save as type: ISAP hodel Files (*S0E) LI Cancel |

[T Cpen as read-only

#

Trong hop thoai Save Model File As tai muc Save in ban chi dudng din d€ luu file,
trong muc File name ban dit tén cho file 12 “dam ghép”va nhap chon Save d€ file dugc luu.

Khi mdy gidi xong s& xuat hién hop thoai c6 dong chit Analysis Complete lic biy gid
ban nhap chon OK dé€ xem chuyén vi ctia dim.

Analysis Complete
-]

ELEMEHNT JOI NT-F ORUCE ouUTFPFUT 0zZ:04:4¢
NUMEEER CF FPRAME ELEMENTZ SAVED = ]
F R AME ELEMEHNT oOUTFEPFUT 0Z:04:46
NUMEEER CF FPRAME ELEMENTI SAVED = 3
NUMEEER CF FPRAME ELEMENTS PRINTED = ]

¢ OMPILETE 2001710727 02

11. XEM KET QUA BIEU PO

D€ xem két qua ban vao trinh don Display > Show Element Forces/ Stresses > Frames

Display Design Options Help
Show Undeformed Shape F4
Show Loads »
Show Patterns._. ﬁ
Show Lanes...
Show Input Tables P

Show Deformed Shape... Fb
Show Mode Shape...

Show Element Forces/Stresses 4 Joints._.
Show Besponse Spectrum Curves...
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Hop thoai Member Force Diagram for Frames xuat hién :

Member Force Diagram for Frames

Trong hdp thoai Member Force Diagram for

Frames tai muc Load ban nhip vao tam gidc
Lo bén phai dé chon PHAN BO sau d6 ban ding
oa A ~ N 2
chudt nhiap chon vao Momen 3-3 d¢ xem
" Component momen xoin quanh truc dia phuong 3, nhip
€ AxialForee € Torsion chudt vao Show Values on Diagram va chon
€ Shear22 € Moment2-2 viao OK d€ déng hop thoai.
0 Shear 3-3 & Morment 3-3
[ Scaling
& Auto
' Scale Factor I
[T Fill Diagram
¥ Showvalues on Diagram
0K | | Cancel |
1 | / 3 3 4

h.91

Tuong ty nhu vay ban gidi ti€p cho dim don gidn bing cdch ban thyc hién lai tirng budc

s& 1 d€n budc thd 4 d€ vé dAm nhu bén dudi.

e

Sau khi vé& dAm xong ban thuc hién lai buéc thit nim nhu hinh sau :
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12. KHAI BAO PIEU KIEN BIEN

* PE€ khai bdo diéu kién bién ban diing chu6t nhap chon niit thit 1 va thi 4 nhu hinh
bén dudi :

Vi tri nhap chudt

= Vao trinh don Assign > Joint > Restraints.

Assign  Analyze Display Design Options

RBestraints._..
Frame 2 Constraints...
Shell * Springs.__.
MLLink 2 Masses. ..

Hop thoai Joint Restraints xu4t hién.

Joint Restraints

 Restraints in Local Directions
¥ Translation 1 [T Rotation about 1
¥ Translation 2 [T Rotation about 2

¥ Translation 3 [T Rotation about 3

" Fast Restraints
. -

| 0K I | Cancel I

Trong hop thoai Joint Restraints tai muc Fast Restraints ban diing chudt nhip chon
vio Tab th hai nhu hinh con trd chi bén trén, sau cling ban nhap chon OK d€ déng hdp thoai.
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/N

Bay gid vao trinh don Assign > Joint > Restraints.

Hop thoai Joint Restraints xuit hién :

Joint Restraints

[ Restraints in Local Directions
[T Translation 1 [0 Fotation about 1
[T Translation 2 [0 Rotation about 2

[ Translation 3 [ Rotation about 3

 Fast Restraints
EEYEY )

| 0K I | Cancel I

Trong hop thoai Joint Restraints tai muc Fast Restraints ban dung chudt nhap chon vao
tab thit 3 nhu hinh con tré chi bén trén va nhap chon OK.
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Bay gid ban thuc hién lai tir budc 7 dén budce 9.

I B4p4 2 3 y 044 4

/N qp

13. KHAI BAO TAI TRONG CHO DAM

e Trudc tién ban dung chudt nhap chon vao phin tif dau tién nhu hinh sau :

e Bay gi¢ ban goi 1énh Assign > Frame Static Loads > Point and Uniform
Hop thoai Point and Uniform Span Loads xu4't hién :

Point and Uniform Span Loads

Load Case Name ITAPTRUNG LI

[ Load Type and Direction | [ Options

& -
& Forces € Momants Al to existing loads

7 Replace existing loads

Direction IGIDbalZ :,v & Delete existing loads

[ Point Loads
1. 2. 3 4
Distance |3 IU Il] |I]
Load  [40] Jo. [o. [o.
" Relative Distance from End-l & Absolute Distance from End-

[ Uniform Load

||]_ | OK[ I |Canc:e||
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Trong hdp thoai Point and Uniform Span Loads tai muc Load Case Name ban dung
chu6t nhap chon vao tam gidc bén phdi chon TAPTRUNG.

e Trong muc Direction ban chon Global Z.
e Nhap chon vao Absolute Distance from End - I

e Trong muc Point Loads ban khai bdo nhu sau :

Distance 3 0 0 0

Load -40 0 0 0

e Sau cliing nhap chon Ok dé d6ng hop thoai.

d.06

AN D

Tuong ty nhu vay ban nhip chon vao phin t thit hai sau d6 thuc hién lai budc khai bdo
tdi trong phan bd nhu trong budc 9.

. a@

0. 66
]

%
M

%
%
6.0

N OO 7N

T4i trong phan bd xuAt hién trén phin ti s6 hai
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Bay gi® ban thuc hién lai tir budc 10 va 11 cho dén khi hop thoai Save Model File As

xuat hién.

Hop thoai Save Model File As xuit hién :

Save Model File As

Sawe in: I =y kty Documents

71x]
EEEELE

|1 Corel User Files
|1 My Pictures
Z]dam ghep
Z]tam

File name: Idam don giar|

Sawve as type: ISAP Model Files (*SDE)

[T Open as read-only

~]

X

Cancel

A

Trong hop thoai Save Model
File As tai muc Save in ban
chi duong din dé€ luu file,
trong muc File name ban
dat tén cho file 1a “dam don
gian”va nhap chon Save dé
Iuu va déng hdp thoai.

M4y ti€n hanh gii bai todn, khi hop thoai Analysis Complete xuit hién ban nhap chon
vio OK dé xem chuyén vi clia dAm.

Analysis Complete

ELEMETUN

FRAME

T J O I NT

NUMEEFR. OF FERAME ELEMENTS

ELEMEINT

NUMEER OF FERAME ELEMENTS
NUMEEFR. OF FERAME ELEMENTS

- O M P

- FCOCRCE

BAVED

ouUTEPEUOT

BAVED
EFRINTED

o

u

TFUOT

-l

03:23:16

03:23:17

zooi/10/27

52



TINH TOAN THIET KE KET CAU BANG CHUONG TRINH SAP 2000 — TU HOC SAP 2000 BANG HINH ANH

14. XEM BIEU PO NOI LUC
Ti€p theo ban vao trinh don Display > Show Element Forces/ Stresses > Frames

Hop thoai Member Force Diagram for Frames xuit hién :

Member Force Diagram for Frames

Load  [TAPTRUNG Load C v |

LOADT Load Case
[Component  |[PHANBO Load Case

T,
& Auxial Forcd

O Shear2-2 & Moment 2-2

& Shear3-3 & boment 3-3

[ Scaling
& Auto

" Scale Factor I

[T Fill Diagram

¥ Showalues on Diagram

OK | Cancel |

Trong hop thoai Member Force Diagram for Frames tai muc Load ban nhip chon
TAPTRUNG va nhdp chudt vaio Moment 3-3 sau cling nhap chon OK dé d6ng hop thoai.

Ban thuc hién lai budc 11 d€ xem biéu @6 momen.

/
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15. SO SANH

Bi€u d0 moment cia dam ghép

/

.0 A A .
Bi€éu d6 moment ciia dam don gidn

Ban thiy hai dAm c6é ciing nhip va chiu t3i trong tuong dudng nhung mdmen 16n nhat
trong dAm ghép 1a 50.91 kNm trong khi 46 momen 16n nhit ciia dAm don gidn 1a 80kNm, diéu
d6 cho ta thd'y ding dim ghép c6 khd niing ti€t kiém vat liéu hon so v6i ding dim don gidn c6
diéu kién 1am viéc tuong duong.

Chic mirng ban di hoan tat bai tap.
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BAITAP 3
BAI TOAN HE KHUNG
Trong bai nay, ban s€ thuc hanh gidi mdt hé khung c6 kich thudc nhu sau:
1.15T/m
LISl
25T im
1.5
M = 1.5Tm "]

Sm

* Chiéu dai khung 12 5Sm va chiéu cao 13 3m
= Khung chiu ti trong phan b& déu v6i q = 1.15T/m
= Vatliéu 12 bé tdng cot thép(BTCT) véi mo dun dan hodi: E = 2.6510° T/m*.
» Heé s6 Poisson v=0.18
* Trong lugng ri€ng cia BTCT la : 2.5 T/m’
=  Kich thugc cia cot 0.25 x 0.3.
= Kich thudc ctia dim 0.2 x 0.4.
Dé€ gidi dugc bai toan ban hiy ti€n hanh trinh ty qua cdc budc sau:
1. KHOIDONG SAP 2000
Tu trinh don Start chon Windows > Programs > SAP 2000NonLinear.
2. CHON DPON VI TINH TOAN

Nhap chudt vao tam gidc bén phdi trong
phin cudi man hinh d€ chon don vi 12 Ton-m.
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3. TAO MOT MO HINH MAU

D€ tao mo6 hinh mau dau tién ban vio trinh File | Edt View Define Diaw Selact Asj
don File > New Modol from Template. New Madel. . Cll:N

Mew Model from Template. k

Open ... Ctrl+0
Hop thoai Model Template xuAt hién :
£ Model Templates [ x|
i
e —

ﬁ::::!ﬂ::::ﬁ
4 ; ; LY FEE 11l EE% ‘ I I
- ¥ H::::iii::::iil

Trong hop thoai Model Template ban dung chudt nhadp chon vao miu thd hai nhu hinh
con tré chi bén trén d€ xuit hién hop thoai Portal Frame.

Hop thoai Portal Frame xuit hién :

Portal Frame

Mumber of Staries

|1

Murnber of Baps |1 lml
E
|5

[ Restraints Stary Height
B ay width

Trong hop thoai Portal Frame, ban ti€n hanh khai bdo c4c thong s& nhu sau :
* PAutién nhap chuot vio Restraints d€ bd chon.
* Nhap chon vao Gridlines dé€ bd dudng ludi.
= Tai Number of Stories (s ting) nhap gid tri : 1
* Tai Number of Bays (sd nhip) nhap gid tri : 1
* Trong muc Story Heigth (chiéu cao ting) ban nhap gid tri : 3
* Trong hop Bay Width (bé rong clia nhip) nhip gid tri : 5.
= Sau ciing ban nhdp Ok d€ d6ng hop thoai Portal Frame.

Man hinh xuAt hién hai clra s& 1am viéc, khi d@6 ban dung chudt nhdp chon vao Close(x)
ciia 3D view d€ déng clrasd khong gian bing hinh chi€u phdi cinh, lic nay con lai mot cira sé
d6 12 X-Y Plane @ Y= 0 ban sé& ti€n hanh 1am viéc trén mit phing OXZ nay.
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e P

® }X ®

Hé khung dugc hinh thanh
4. HIEN THI CAC THONG SO

D& hién thi cdc thong s6 trén khung diu tién ban vao trinh don View > Set Elements
hay ban nhan t6 hgp phim Ctrl + E

View Define Dia Eelect Assign
S5et 3D View_._ Shift+F3
Set 2D Yiew_ . Shift+Ctrl+F1
Set Limits.__
Set Elements. .

Hop thoai Set Elements xuat hién :

[ Joints ~ | [Shells™ | [ HLLink | [ PlanesfAszolids’
¥ Labels ¥ [ Labeks [ Labeks [ Labeks
¥ FRestraints [T Sections [ Section: [ Propertiss [ Materal:
[T Constraints [T Releases [ Local Axes [ Local Axes [l Hide
[T Springs [T Local Axes [ Hide [ Hide FSolide—
[T Maszes [T End Offsets [ Labeks
[T Local fses [T Segments [ Matesials
7 Hide 7 Hide O Hide

I Options
[T Shrink Elements [T Show Extrusions [T Fill Elements [+ Show Edges

Trong hop thoai Set Elements tai muc Joints ban dung chudt nhadp chon vao Labels, tai
muc Frames nhap chon vao Labels va nhdp chon OK d€ déng hop thoai.
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2 : !

¢ V8

Céc thong s6 xuat hién trén khung

5. HIEU CHINH MO HINH

Nhap chudt vao phan t thit nhat (nhu hinh con trd chi bén dudi) sau dé6 ban nhan phim
Delete trén ban phim d€ xod phin ti¥ nay.

; 3 ‘
K1 N
. > ) )

Vi tri nhap chudt

Khung khi nhin Delete
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Loai bd tit cd nhitng thanh phin du trén Edit View Define Draw Select
ving lam viéc bing cdch, ban dung chudt nhip |E| lﬂl ﬁ-l _{’\J @l _pl EI
chon vao Refresh Window . [Fefresh Window]

o [

Hinh khi thuc hién
6. HIEU CHINH SO THU TU

DPé€ thay ddi sd thit tw cho nit, diu tién
ban nhap chudt vio bi€u tugng all trén thanh
cong cu nhu hinh sau:

hy
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]
1
1
]
1
1
]
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
]
1
1
]
1
1
]
1
.‘I
Ealah

-~

-
Y

s -
M e e e e
Pl

Y
-

TAt cd doi tugng da dude chon

Bay git ban vao trinh don Edit > Change Labels dé€ xuat hién hop thoai Relabel
Selected Items
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Edit | View Define Draw Select Assig Hop thoai Relabel Selected Items xuit hién :

Undeo Selection Delete

Redo Relabel Relabel Selected Items

Cut Ctrh+x [ Change Label Initializalrijun

Copy Ctrl+C Pref ) eﬁ |

Paste... ChileV | refix urmber ncrement

Delete Del Joint I |1| |1

Add To Model From Template... Ctr+T I I I

Merge Joints... I I I

Move. .. Ctrl+M

Replicate. . Ctrl+R " Select Element[z]| [ Relabel Order |
¥ Joints : I vI

Divide Frames. .. First <

Mesh Shells O Frames

Jujn_Frames [ Shells Second IIY vI

Disconnect '

Show Duplicates

Change Labels. . A

Trong hop thoai Relabel Selected Items ban tié€n hanh khai bdo nhu sau:

* Trong muc Select Element (s) (chon ddi tugng) ban dung chudt nhap vao Frames
dé€ bd chon.

* Trong muc Change Label Initialization, tai muc Next Number (s6 k& ti€p) ban
nhdp gid tri 1a 1 va Increment (budc nhay) 1a 1.

= Nhip chon OK d€ déng hop thoai.

e 3

L IO

Hinh khi thyc hién xong
7. KHAI BAO CAC PAC TRUNG VAT LIEU
D€ khai bdo dic trung vat liéu ban Diaw Select Assion Analyze Display Design
thuc hién nhu sau : DPau tién dung chudt @l Irl @l.@lﬁl@l,@l@ﬂll 3-':|| ! | Kz | Y
nhap chon vao cdng cu Zoom out One Emmuumne Step)]

Step dé€ thu nhd viing lam viéc vira véi
ch€ do lam viéc theo y ban.
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Ti€p theo ban vao trinh don Define >
Materials d€ xuit hién hop thoai Define

Materials

Hop thoai Define Materials xu4t hién :

Define Matenals

" Materials

OTHER
STEEL

[ Click to:

| Add new b aterial I

| iM odify/5 huwﬂateriai I

Cancel

Define | Draw  Select Asszign  Ana

Matenals. ..

Frame Sections._. k
Shell 5ections. ..
HLLink Properties. ..

Trong hop thoai Define Materials tai
muc Materials ban nhdp chudt vao CONC,
trong muc Click to nhip chuot vao Modify /
Show Material d€ xudt hién hop thoai
Material Property Data.

Material Property Data

Material Name I

Design Type I 'I

[ Analysis Property Data

Mass per unit Volume
Weight per unitWolume
Modulus of elasticity
Foisson's ratio

Coeff of thermal expansion

[ Design Property Data

Reinfarcing vield stress, fy I
Concrete strength, fo I
Shear steel vield stress, fys I
Caoncrete shear strength, fos I

61



TINH TOAN THIET KE KET CAU BANG CHUONG TRINH SAP 2000 — TU HOC SAP 2000 BANG HINH ANH

Trong hop thoai Material Property Data tai muc Analysis Property Data ban tié€n
hanh khai bdo nhu sau :

= Mass per unit Volume nhap vao gid tri : 0 (kh&i lugng riéng)

*  Weight per unit Volume ban nhip gid vao 2.5 (trong lugng riéng cia bé tong cot
thép)

*  Modulus of elasticity : 2.56e6 (hé s6 md dun dan hdi)
» Poissons ratil : 0.18 (hé& s& poisson).
= Coeff of thermal expansion (hé s dan nd vi nhiét) : 0.

» Ti€p theo nhap chon OK d€ déng hop thoai Material Property Data.

Matenal Property Data
Material Hame I Dezign Type I "I

" Analyzis Property Data " Design Property Data
Pasz per unit VYalume II] Feinfarcing vield stress, fy |421 84
Weight per unit Yolume |2-5 Concrete strength, fo I281 22783
b odulus of elasticiy IE'EEEE Shear steel pield stress, fys IE’31 23
Poizzon's ratio II].1 8 Concrete shear strength, fos I281 2.2783
Coeff of thermal expansian Ill—

* Nhép chon vio OK dé€ d6ng hop thoai Define Materials.
8. KHAI BAO PAC TRUNG HINH HQC

Pau tién ban vao trinh don Define > Define | Draw Select Assign

. Materials._.
Frame Sections. —

Frame Sections..

Hop thoai Define Frame Sections xuit hién.

Define Frame Sections Trong hdp thoai Define Frame

Sections tai muc Click to ban dung
<] chudt nhap chon vao tam gidc bén phai
cia hop Add / Wide Flange sau d6
trugt thanh trugt ding dé chon Add
Rectangular nhu hinh bén dudi.

" Frame Sections | [ Click to:

Name [Import | Awide Flange
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Define Frame Sections

" Frame Sections | [ Click to:

MHame I [mport [ Mide Flange LI

Add |AWide Flange | |

Add Tee ;I

Add Angle

Add Double Angle
Add Bow/Tube
&dd Pipe

tidd Hectanoular
&dd Circle —
Add General LI

Cancel

Hop thoai Rectangular Section xuit hién :

Rectangular Section

Section Name ICOT
Properties
| Section Properties I |Mudificati|:|n FaI:tDrsl baterial ICONC j"
"Dimensions b
Depth (13 0.25
Width (2) 0.3
3
 Concrete
‘ Feinforcement I | OK I | Cancel I

Trong hop thoai Rectangular Section ban khai bdo cho ¢t nhu sau :
* Trong muc Section Name ban nhdp vao dong chit COT.
* Tai muc Material khai bdo vit liéu cia cot va CONC.
* Trong muc Dimensions tai Depth nhap gid tri 1a 0.25 va Width 1a 0.3
* Nhép chon OK d€ déng hop thoai Rectangular Section

Khi déng hop thoai Rectangular Section ban thiy trong hop thoai Define Frame
Sections tai muc Name xuit hién tén COT vira nhap.

Bay gid d€ khai bdo cho dim ban diing chudt nhap chon vao tam gidc bén phai ciia Add
Rectangular dé€ chon Add Rectangular.
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Define Frame Sections

" Frame Sections [ Click to:
Mame I Irpart | ide Flange ;I

FSEC1 4,dd Fectangular

| Modify/Show Section |

| Delete Section I

Cancel

Hop thoai Rectangular Section xuit hién :

Rectangular Section

Section Name |DAM
| Properties
| Section Properies I | Modification Fal::torsl Material ICONC :,v
Dimensions
Depth (3] |']-2
Width (12) 0.4
3 —
| Concrete
| Reinfarcement I | OK I | Cancel I
Trong hop thoai Define Frame Sections
Rectangular Section ban thuc hién ) . o
N .y n Frame Sections Click to:
nhu phin khai bdo cho c6t nhung .
. . . M ame Ilmpl:nrt |Mwide Flange j
trong muc Dimensions tai Depth =

ban nhiap vao gid tri 1a 0.2 va

Add Be

ctangular

Width 13 0.4 sau d6 nhip OK dé FSECT ST
. t

déong hop thoai Rectangular e e

Section. | Delete Section |

ncel

= Nhap chon OK dé€ déng hop thoai Define Frame Sections.
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9. KHAI BAO PAC TRUNG CHO PHAN TU
Pé€ ti€n hanh khai bdo dic trung cho phan tif khung ban ti€n hanh thyc hién nhu sau:

Trudc tién dung chudt nhap chon vao thanh dim (c6 ky hiéu 12 s& 3) nhu hinh con trd chi
bén dudi.

Vi tri nhAp chudt

Bay gid ban vao trinh don Assign > Frame > Sections d€ xuit hién hdp thoai Define

Frame Sections

Aszzign Analpze Display Deszign Options Help
Joint ’I:-:?IU?I.‘?-H"I F'-:;|m|
Shell k Releases
ML Link [ Local Axes.___

Hop thoai Define Frame Sections xuat hién :

Define Frame Sechtions

" Frame Sechons [ Chck to:
ENE IImpu:urt |Axfide Flange ;I
Cot

|&dd |Awide Flange = |
FSECT

| Madifp/Show Section |

| Delete Section I

;

Cancel

Trong hdp thoai Define Frame Sections tai muc Frame Sections trong muc Name ban
ding chu6t nhap chon vio DAM sau d6 chon OK, khi d6 trén phin ti s6 3 dd xudt hién tén
DAM nhu hinh bén duéi.
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Tuong ty nhu vay ban dung chudt nhap chon vao thanh s6 hai nhu hinh bén dudi.

R R L L PP PR EE e

Tuong ty nhu trén vao trinh don Assign > Frame > Sections dé xuit hién hop thoai

Define Frame Sections.

Define Frame Sections

" Click to:

IImpu:urt | Awfide Flange

| 4dd | Awide Flange

[ Modify/Show Section |

| Delete Section

66

Trong hop thoai Define
Frame Sections tai muc Frame
Sections trong muc Name ban
dung chudt nhap chon vao COT
sau do chon OK.
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Hinh khi thuc hién
10.GAN TAI TRONG CHO DAM VAO COT
Khai bdo tat ca truong hop tai :

Pé€ khai bdo tit cd trudng hop tai, diu tién Define  Draw Select Assign An

ban vao trinh don Define > Static Load Matenals.
Frame Sections..

Cases. Shell Sections...
NLLink Properties...

Static Load Cases._.. .

Hop thoai Define Static Load Case Names xuat hién :

Define Static Load Caze Hames

" Loads " Click to:
Self Weight

Load Type kualtiplier
[TLET DEAD ~| 1 | addnewload |

Change Load I

Cancel

Trong hop thoai Define Static Load Case Names ban ti€n hanh theo trinh ty sau:

» Trong muc Load (tén cdc trudng hdp tdi trong) ban nhap vao chudi ky twv TLBT,
* Tai muc Type nhdp vio tam gidc bén phai d€ chon DEAD (t3i trong tinh),

* Trong muc Self Weight Multiplier (hé s6 c6 ké dén tdi trong ban than két ciu)
ban nhdp vao gid trila 1.

= Nhip chon vio Change Load d€ chiap nhin sy thay ddi tén cda tai.
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Define Static Load Caze Hames

" Loads
Load

Type

Self \weight
Multiplier

[TLBT

DEAD

|

" Chek to:

Add new Load

Change Load

EEE

Tai da dugc nhdp vao

Cancel

Dé€ khai bdo ti€p nhitng loai tdi khiac ban nhiap chon vao TLBT dé ddi thanh dong chit
PHAN BO, va trong muc Type chon LIVE (tdi trong ddng), trong Self Weight Multiplier nhap
vao gia tri 1a 0.0, sau d6 ban nhap chon vao Add new Load nhu hop thoai bén dudi.

Define S5tatic Load Case Hames

" Loads
Lioad

Type

Self teight
b ultiplier

|PHANEBO

LIvE

~llo

" Chick to:

| Add new Load e

Change Load

Cancel

Hinh khi nhdp vao PHAN BO

Define Static Load Caze Mames

" Loads
Load

Type

Self Weight
kLiltiplier

PHANBO|

|LIvE

~|lo

" Chick to:

| &dd new Load Q\J

Change Load

Delete Load

|TLBT |DEﬁD {

Hinh khi nhap chon vao Add new Load

Cancel
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Tuong ty nhu vdy, ban nhip vao tdii TAPTRUNG nhu hinh bén dugi va nhap OK dé
dong hop thoai.

Define Static Load Case Hames

" Loads [ Click to:
Self Wweight

Load T_I,Ipe Multiplier
|[TAPTRUNG | |LIvE

{7l LEl | Change Load I
| Celete Load I

Cancel

| &dd new Load {g

Hinh khi nhdp vao TAPTRUNG

Define Static Load Case Hames

" Loads " Click to:
Self Weight

Load Type Fultiplier
TAPTRUNG | |LIVE ~]lo

e [ [ Cwiod )
| Delete Load I

Cancel

| &dd new Load I;%

Hinh khi thyc hién xong
11.GAN TAI TRONG LEN DAM

» Pé€ gdn tdi trong 1én dAm va cdt, trude tién ban diung chudt nhap chon vio phan ti
th 3 nhu hinh con tré bén dudi.

7 3 3
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Ti€p theo ban vio trinh don [Assign Analyze Display Design Options  Help

. . o I 0
Assign > Frame static Loads < Point and JFD"“ : Kz | vz |51tf’ *:ntl & | a
Frame
Uniform. Shell N
MLLink 3
Joint Static Loads. ..

]
3

Frame Static Loads. .. Gravity.__.

Shell Static Loads. .. b Point and Uriform. ..

MLLink Loads... b Trapezoidal. .. h

Joint Patterns. .. Temperature...
Prestress.___

Hop thoai Point and Uniform Span Loads xui't hién :

Point and Uniform Span Loads

Load Case Name |PHANED -]

[ Load Type and Direction | [ Options
"  Add to existing loads

% Foce: € Moments
i FReplace existing loads

Direction IGl':'l:"E'Iz jv & Delete existing loads

" Point Loads
1. 2 3 4
Distance [0 |0.25 [0.75 1.
load D fo. 0. [
¥ Relative Distance from End-| i Abzolute Distance from End-l

" Uniform Load

|_1_15 | I]I(Cg | Cancel I

Trong hop thoai Point and Uniform Span Loads tir muc Load Case Name ban dung
chudt nhap chon vao tam gidc bén phii chon PHANBO, trong muc Uniform Load nhip vao gi4
tri 12 —1.15, sau d6 nhap chon OK d€ déng hop thoai Point and Uniform Span Loads.

E ; 253

Ve

Tai trong phan bo d xud't hién trén dim
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» Tiép theo ban nhap chon vio phin ti th hai nhu hinh bén duéi d€ gan tai trong 1én
phin ti¥ nay.

Vi tri nhap chudt
Bay gid ban goi I€nh Assign > Frame static Loads < Point and Uniform.

Trong hdp thoai Point and Uniform Span Loads tai muc Load Case Name ban dung
chudt nhap chon vao tam gidc bén phdi chon TAPTRUNG.

* Trong muc Direction ban chon GlobalX. Nhiap chon vio Absolute Distance from
End - L. Trong muc Point Loads tai Distance clia hop s6 1 ban nhip gid tri 1a1.5 va
Load 12 —2.5. Tai muc Uniform Load nhap gi4 tri 1a 0.0. Sau cling nhap chon OK dé

dong hop thoai.
Point and Uniform Span Loads
Load Caze Hame TAPTRUMG
" Load Type and Direction [ Options

& Foces O Momerts % Add to existing loads
" Replace existing loads

Direction IGthalb< j‘ " Delete existing loads

" Point Loads
1. 2 3 4,
Distance |1.5 0. jo. jo.
Load  [-2.5 [ [ 0.
' Relative Distance from End & Ahsolute Distance from End-|

" Umiform Load

||]_ | DK[}J | Cancel I
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elli

(e

Hinh khi thyc hién xong

* Khai b4o m6 men tap trung biing cdch ding chudt nhap chon vao nit s6 1 nhu hinh
bén dudi.

el

Vi tri nhAp chudt

* Tiép theo ban vao trinh don Assign | Assign  Analyze Display Design Options He

0 . 1 i ]
> Joint Static Loads > Forces. doint dEE IR
Frame 3
Shell .
NLLink b

Joint Static Loads._. 2 W
Frame Static Loads... Displacenténts...

3
Shell Static Loads... 2
MLLink Loads... 2

Hop thoai Joint Forces xuit hién :
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" Trong hop thoai Joint

Forces tai muc Load
Case Name ban nhip

: Load Case Name TAPTRUNG v )
chudt vao tam gidc bén TLET
phﬁi dé chon [ Loads [ Op P'ﬂ'NBD - /
TAPTRUNG, Force Global II]. E' Add to eisting loads
- Trong muc Loads tai Force Global ' Il]— = Replace nj::-:i.sting lnads
Monent Global YY T |ﬂ— {0 Delete exizting loads
nhiap vao gid tri : —1.5

L e o Moment Global 3¢ 10-
va nhap chon OK dé amert Hena

dong hop thoai Joint Moment Global vy 1-1-9
: [_Cancel |

Forces. Moment Global 22

12.T0 HOP TAI

Pé€ t8 hgp tii ban vao trinh don Define > Load combinations.

Define Draw Select Assign An Hop thoai Define Load Combinations xu4t hién.

Materials...
Erame Sections.. Dehne Load Combinations

Shell Sections...

NLLink Properties... " Combinationz™ | [ Click to:

Static Load Cases._. I dadd Mew Combic I}_I
Moving Load Cases » i
Joint Patterns... | Add Default Design Eu:uml:u:ul
Groups...

Response Spectrum Functions.__.
Time History Functions... | I
Response Spectrum Cases...

Time History Cases...

[1].4 I | Cancel I

Load Combinations._. |
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Trong hop thoai Define Load Combinations ban dung chu6t nhdp chon vao Add New

Combo dé€ xui't hién hop thoai Load Combinations Data.

Hop thoai Load Combinations Data xu4't hién

Load Combination Data

Load Combination Hame

I[IIHB1

Load Combination Type

A0D -

Title TT+1.2TFE

" Define Combination

Caze Mame Scale Factor

PHAMNBDO Load Ca

TLET Load Caze
(PHAMED |oad Caze

1.2

Add

[l <

[T Usefor Steel Design
[T Use for Concrete Design

Cancel

Trong hop thoai Load Combinations
Data ban tié€n hanh khai bdo theo trinh ty

sau :

Trong muc Load Combinations
Name nhip vao COMBI1.

Trong muc Load Combinations
Type nhip chon ADD.

Trong muc Title nhiap vao ky tu
sau TT+1.2 TPB

Trong muc Define Combination
ban nhip vao tam gidc bén phai
d€ chon PHANBO.

Trong hop Scale Factor nhdp vao
gid trila 1.2.

* Sau ciing ban nhdp chon Add va chon OK dé déng hop thoai.

Lic bay gid trong hop thoai Define Load Combinations di xuat hién td hop tai tht nhat

la COMB1 nhu hinh bén duéi.

Define Load Combinations

" Combinations™ | [ Click to:

/!

| iadd

f e D:Irnl:(

N&

| Add Default Design Enmhnl

| Modify/Show Comba |

| Delete Combo I

| ok

I | Cancel I
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Hop thoai Load Combinations Data xu4t hién :

Load Combination Data Tuong tv nhu trén nhung trong muc

Title nhip vao ky ty sau TT+1.4 TTT, trong
Load Combination Name [comBz | muc Define Combination ban nhip vao
tam gidc bén phdi dé€ chon TAPTRUNG,
trong hop Scale Factor nhip vao gid tri la

Load Combination Type ADD - /
1.4 sau d6 nhap chudt vao Add va chon OK.
Tile  [TTA14TTT = Nhip chuodt vao Add New Combo dé

khai bdo t6 hop tai thit 3.

" Define Combination

Casze Name Scale Factor = Hop thoai Load Combinations Data
TAPTRUNG Load ~| [1.4 xuat hién :

TLET Load Caze

PHAMBO Load Caze
STAPTREUMG Load Cas
COME1 Combo

Define Load Combinations

[ Combinations ™~ | [ Click to:
COMB1 [ iAdd New Combe

| Add Default Design Eu:nml:u:nl

[T Usefor Steel Design |__Modiy/Show Combo_|

[ Use for Concrete Design | Delete Combio |

| (1] 4 I | Cancel I

Load Combination Data Thuc hién lai buGc trén dé ti€n hanh
t6 hop tai thtt 3 (COMB3) nhu sau : tai muc
Load Combination Mame IEDHBE Title nhip vao ky t¢ TT+PB+TT va muc

Define Combination ban nhdp vao tam gidc
bén phdi dé chon PHANBO, trong muc
Scale Factor nhiap vao gid tri 1a 1 nhap
chon Add.

Load Combination Type anh -

Tile  |TT+PE+TT

,

Chi ¥ : Néu khi khai bdo tdi tdp trung va
phédn bé ban thdy bdo 16i khi dé ban nhdp

" Define Combination

Caze Mame Scale Factor
COME1 Combo |~ [1 chon Ok va thuc hién tiép.
TLBT Load Caze

PHAMBO Load Caze
TAPTRLUMNG Load Cas

14 YT Bay gid ban nhap chudt vio TAP
{COMET Combo : _ TRUNG va chon Add sau d6 chon OK dé
3 két thic vige 6 hap ti.

COMBZ Combo

[T Use for Steel Design
[T Usze for Concrete Design
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Define Load Combinations
[ Combinations™ | [ Click to:
COMET | iadd Mew Combe ||
COMBZ

COMBE3

| &dd Default Degign Enmbnl

[ Modify/Show Comba |

| Delete Canbo |

| (1] 4 L\\! | Cancel I

13.KHAI BAO PIEU KIEN BIEN

Dung chudt nhap chon vao niit thit 2 nhu hinh sau :

X e

= Tiép theo ban vao trinh don Assign | A&ssign Analyze Display Design Options H

> Joint > Restaints Frame ‘ gunstraints_
Shell b Spnngs. ..
MHLLink L3 Maszes...
Hop thoai Joint Restraints xut hién : * Trong hop thoai Joint Restraints

trong muc Fast Restraints ban
diing chudt nhdp chon vao biéu
twgng ngam thi nhit nhu hinh con
trd chi bén canh va nhip chon OK
[¥ Translation 2 [T Rotation about 2 dé déng hop thoai.

[# Translation 3 [ Raotation about 3

" Restraints in Local Directions

[# Translation 1 [ Rotation about 1

" Fast Restraints

N
| 1].9 I | Cancel I
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\‘%a..
"‘,af"

> ) .

Khung d3 xuat hién bi€u tugng ngam

Tuong tu nhu vay ban ding chudt nhap chon vao niit thit nhat nhu hinh sau :

7 1 3

v .

Hinh khi nh&p chon vao niit

= Bay gid ban vao trinh don Assign >

Joint > Restaints, " Restraints in Local Directions

* Khi hop thoai Joint Restaints xult ¥ Translatiom——W Raotation about 1
hién trong muc Fast Restraints ban
nhadp vao biéu tugng khép thd hai
nhu hinh bén va nhap chon OK dé&
dong hop thoai Joint Restaints.

¥ Transglatio ¥ Raotation about 2
¥ Transglatio ¥ Raotation about 3

(1].9 I | Cancel I
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7 3 3

ks ;

Hinh khi thyc hién xong
14.CHON THONG SO CHO QUA TRINH GIAI BAI TOAN
» Tru6c tién ban vao trinh don Analyze = Display Design

Set Options. ..
Bun F h
Run Minimized 5hift+F5

Analyze > Set Options.

Hop thoai Analysis Options xuAt hién :

Analysiz Options

" Available DOFs

e
Cw @

W Uz [ Rz
" Fast DOFs
Space Frame  Plane Frame Flane Grid Space Trusz
ﬁ::::m::::ﬂ
Y o = H::::iii::::iil

o

#Z Plane #' Plane

[T Dynamic Analysiz | |

[ Include P-Delta | I

™ 5'-Ij-é'ﬁé'r'gt'émﬁut'EGE | SelecrJutput Options I
o

Memaom [ KE | IEEIEIEI

Trong hop thoai Analysis Options ban thyc hién theo trinh ty sau:

* Tai muc Available DOFs ban diing chudt nhap chon vao UX,UZ, RY con cédc 6 khic
dé trong (nhu trong hop thoai trén).

* Nhé4p chudt vaio Generate Output sau dé6 nhiap chon Select Output Options d€ hién
thi hop thoai Select Output Results.
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Hop thoai Select Output Results xuat hién :

Select Dutput Results

-

-
-
-
-

I Type of Analysiz Results

[T Reaction/Spring Forces
[T AppliedAnetial Loads

|

|

|

Frame Forces |
Frare Joint Forces |
Shell Famces |
Shall Strasses |
|

Shell Joink Farces

Seleck/Show Loads

| B
g3

[ Plane Shesses |
[l Plane Joint Farces |
[ Asolid Sthesses |
[ Asalid Jaint Farces |
|
|
|
|

[ Solid Stresses

[ Salid.Jaint Forces
[ MLLirk Famces

[ MLLikk: Jaink Farces

Trong hop thoai Select Output Results dung chudt nhap chon vao Displacements,
sau d6 nhap chon vao Select/ Show Loads dé xudt hién hdp thoai Select Output.

Trong hop thoai Select Output ban nhap chon vao loai tdi sau d6 nhan va giit phim
Shift nhap chon tirng loai tdi d€ chon ti't ca trudng hgp tai va nhap OK dé déng hop
thoai.

Thyc hién tudng ty nhu trén cho nhitng phan bén dudi.

Nhap chudt vao Reaction/ Spring Forces

Tuong ty nhap chon vao Frame Forces dé dua ra ndi lyc cia phan t Frame
Sau cling nhdp chon OK d€ d6ng hop thoai Select Output

Nhap chon OK d€ déng hop thoai Select Output Results

15. GIAI BAI TOAN

D€ gidi bai todn, tru6c tién ban chon
mit cit bing cach nhap chon vao bi€u
tuong ALL trén thanh cong cu

2 3

1

@ .
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Bay gid ban vao trinh don Assign > Frame > Output Segments.

Aszzign | Analyze Digsplay Design

Joint Static Loads. .
Frame Static Loads. ..

Options  Help

Joint "IH?IU?IMI l.:l-\.:-IITII
Sections...

Shell k Beleazes. ..

MHLLink k Local Axes. ..

End Difsets...
Dutput Segments.___
Prestress...

A

Hop thoai Frame Output Segments xuit hién :

Mumber of Seqments |21

| Cancel I

|ux|\J

Ti€p theo ban goi 1énh Edit > Divide Frames.

Edit Yiew Define Driaw Select Assig
Undo Frame Aszign
Redo
Cut Cirl+x
Copy Ctrl+C
Paste. .. Chrl+¥
Delete Del
Add To Model From Template... Ctrl+T
Merge Joints. ..
Move... Ctrl+M
Replicate... Ctrl+R
Divide Frames. .. k
Mesh Shells. ..
Join Frames

80

Trong hop thoai Frame
Output Segments
muc Number

tai
of
Segments ban nhiap vao
gid tri 12 2 sau d6 nhip
chon OK dé€ déng hop
Output

thoai Frame

Segments.

Pé& bai todn dugc chinh
xdc ban chia dim ra
thanh nhi€u phin bing
cich diung chudt nhap
chon vao dam nhu hinh
bén.
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Hop thoai Divide Selected Frames xuat hién :

Divide Selected Frames

& Diideinto |8 Frames
Last/First ratio |1

Break at nterzections with zelected
Frames and Jointz

| [1].8 * | Eancell

Trong hdp thoai Divide Selected
Frames tai muc Divide into ban nhip
vao gia tri : 8§ Frames, trong muc Last /
first radio 1a1

Sau cliing nhip chon OK dé déng hop
thoai.

Hinh khi thyc hién xong

Tuong tw nhu vdy ban diing chudt nhap vao cot va khai bdo tai tai muc Divide into ban

nhap vao gi4 tri : 4 Frames, trong muc Last / first radio 1a1 sau cing nhip chon vio OK

dé déng hop thoai.

Thyc hién gidi bing cdch vao trinh don
Analyze > Run hay dung phim FS trén

ban phim.

Hop thoai Save Model File As xuit hién :

81

Analyze  Display Design
Set Options. .

Bun Minimz Shift+F5
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Khi d6 ban thady xuit hién hop thoai Save Model File As, trong muc Save in clia hop
thoai Save Model File As ban chi dudng din d€ luu file, trong muc File name ban dit tén cho
file v nhap chon Save d¢€ file dugc luu.

Save_in:la Sap 2000 j ﬁl

|:I tam

0.sdb

bai6.SDB

dam lien tuc SDB
he khung.SDB
khung phang 5DB

File name: Inhap ter

SEVE I
Save as type: | SAP Model Files [ SDB) | Cancel |

[T Open az read-only

#

Biy gid mdy ti€n hanh gidi, khi mdy gidi xong s& xudt hién hdp thoai Analysis
Complete néu xuit hién dong Error ban phai ti€n hanh khai bdo lai.

Analyzizs Complete

FS
ELENENT JOINT-FORCE 0ooOTPOTT N5:28:26
NUMEEER 0F FEAME ELEMENTS 3&4VED = 12
FEALHNE ELEMNENT ooTTPUOT 05:28:26
NUMEEER 0F FRAME ELEMENTS 3&4VED = 1z
NUMEEER 0F FRAME ELEMENTS PEINTED = 12

ANALTYS CoMFP £001/104/22 05:23:28

* Trong hdp thoai Analysis Complete ban
nhap chon OK d& xem k&t qua chuyén
vi nhu hinh sau:

Z

L.

Hinh chuyén vi
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16. XEM KET QUA

Pé xem k&t qua ban thyc hién nhu sau : PAu tién ban vao trinh don Display > Show
Element Forces / Stresses> Frames.

Display Design Optionz: Help
Show Undeformed Shape F4
Show Loads r
Show Pattemns. . - (O
Show Lanes...

Show Input Tables *

Show Deformed Shape. . FG&
Show Mode Shape...

Show Element ForcesfStrezsses r Joints.___
Show Responsze Spectium Curves. ..
Show Time History Traces. .. Shift+F11 Shells. ..

Hop thoai Member Force Diagram for Frames xuat hién :

Member Force Diagram for Frames n Trong h@p thoai Member Force

Diagram for Frames tai Load ban dung
chudt nhap chon vao tam gidc bén phdi
dé chon COMB3Combo

L oa d |: |:| r'-'1 E: E: |: armn tl [u]

" Component . » . R
* Tai muc Component nhip chudt vao

Axial Force d€ xem luc doc nhu hinh
bén dudi.

@ rbwmial Force {0 Tarsion
{0 Shear 2-2 0 Moment 2-2
{0 Shear 3-3 0 Moment 3-3

* Nhap chon vio OK d€ déng hop thoai.

[ Scaling
¥ Auto

{7 Scale Factor I

¥ Fill Diagrarm
[ Showalues on Diagram

[1].4 Cancel
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Member Force Diagram for Frames » Céch thyc hién tuong tu nhu trén : Vao

trinh don Display > Show Element
Forces / Stresses> Frames.

Load COME3 Combo

- = Trong hop thoai Member Force
Component . . .

 AsialForce O Torsion Diagram ,for Frames tai Load ban dung

chudt nhdp chon vao tam gidc bén phai

" Shear 2-2 0 Moment 2-2 )
dé chon COMB3Combo

{0 Shear 3-3 % Moment 3-3

* Tiép theo dung chudt nhap vao Moment

I 5::_?“"9 3-3 @€ xem Moment xoin quanh truc dia
Al
phuong 3-3.
™ Scale Factar I
[« Fill Diagrarm

[ Showalues on Diagram
(1] Cancel

Bi€u @6 momen

Thuc hién nhu budc trén. Sau dé daé Member Force Diagram for Frames

xem lyc cidt ban diing chudt nhiap chon
vao Shear 2-2 nhu hdp thoai hinh bén.

Load COMB3I Combo

" Component
0 AwialForce € Torsion

N
{ Shear 2-2 0 Mament 2-2
(% Shear 3-3 0 Moment 3-3
Scaling
& Auto

{° Scale Factar I

[+ Fill Diagram
[ Showvalues on Diagram

1].4 Cancel
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I I i i i I i 3 i A

I3

L.,

Biéu d6 luc cit

Chiuc ban thanh cong.
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BAI TAP 4

HIEU CHINH KHUNG PHANG

Trong bai tip nay, ban sé& thuc hanh cdch hiéu chinh khung phing, vi ¢6 nhitng dang
khung khong cé trong mau Template do vy ban phai bi€t hiéu chinh va thay ddi sao cho khung
phing trd thinh mot hé khung ma minh mudn.

Khung phing c6 dang nhu hinh bén dudi.

0.6T/m

Liil]

06Tim

LI

06Tm

f
l
L
| O
|
l
|
l

07T/m

LLLL] L1

L1
L1
111
Lol )]
I1]
L1

39m

LI L1
LI L1

30m

S liéu ban dau
= Mot khung gdm 8 ting, 6 nhip, kich thudc cho trén hinh.
* Vatliéu 1 bé tong cot thép (BTCT) v6i md dun dan hdi : E= 2.6510° T/m>.
» Heé s6 Poisson v =0.2.
= Trong lugng riéng ctia BTCT 1a : 2.5 T/m’
» Kich thuGc ctia ¢6t 0.4 x 0.4.
» Kich thu6c ctia dim 0.3 x 0.4.
» Tai trong phin bd trén tﬁng 1,2,3,414 0.7 T/m
» Ta&itrong phian bd trén ting 5, 6, 7,8 12 0.6 T/m.
D¢ hiéu chinh dugc khung nhiéu ting nhu hinh trén ban hiy ti€n hanh qua cic budc sau
1. KHOIDONG SAP 2000
Vao trinh don Start chon Programs > SAP 2000 Nonlinear > SAP 2000 Non Linear.
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2. CHON PON VI TINH

Sau khi khdi dong Sap 2000, mot man hinh xudt hién, khi d6 ban dung chudt nhap chon
vao tam gidc bén phai (géc phdi ctia man hinh) d€ chon don vi tinh 13 Ton —m.

3. CHON MAUKET CAU

D€ chon miu k&t cidu ban vao trinh don File > New Model from Template

Eile Edit Yiew Define Draw Select
Hew Model... Cirl+H

Hew Model from Template...
Open ._. E Ctrl+0

Hop thoai Model Templates xuat hién :

¥t Model Templates [ x|

H.H

A N @
e F-Y
R A .. %
P P n

Trong hop thoai Model Templates ban diing chudt nhip chon vio miu thit hai (tinh tir
trdi sang phai) d€ xuit hién hop thoai Portal Frame.

Portal Frame

e
Hurmber of Bays IE lml

|5

IE

Mumber of Stories

[T Restraints Story Height
W Gridlines B ap Wwidth

Trong hop thoai Portal Frame ban diing chudt nhap chon vao Rectraints dé bd cic lién
ké&t miic dinh sau d6 ban nhap vao gid tri nhu sau :

e Tai Number of Stories (sd tAng) nhap gid tri : 8

e Tai Number of Bays (s nhip) nhap gia tri : 6

e Story Height (chiéu cao ting) : 5

e Trong hop Bay Width (bé rong ctia nhip) nhap gid tri : 6
e Sau cling ban nhiap OK dé€ d6ng hop thoai Portal Frame.
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Tié€p theo ban diing chudt nhap chon vio Close cia ctia s6 3D View d€ déng ctra s6 nay.

[32{ SAP2000 - (Untitled)

Dlz|@| ol 7] &] ] 8le]

File Edit ¥Yiew Define Draw Select Assign Analyze Display Design

53D View Al %

lose

— =] X
Options Help
L= [ ]or| Bafm] o] ¢]
T3 %-Z Plane @ v-0 -O|[x]

= Bay gid ban dung chudt nhip
chon vao cong cu Zoom Out One
Step 3 1in dé€ viing lam viéc vira
v4i tAm nhin.

Select

| Blo|o|p[glm| ][]

Assign Anpalyze Dizplay Design

| | |“E|:u:|mI Out One ISt|EE|:|| |

.
T L. |

Hinh khi thyc hién xong

» Tié€p theo ban vao trinh don View
> Show Grid hay nhan phim F7
trén ban phim d€ dau dudng ludi.
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View Define Draw Select Assign
Set 3D View_ .. Shift+F3
Set 2D View. . Shift+Ctrl+F1
Set Limits.__
Set Elements. .. Ctr+E
Rubberband Zoom F2
Bestore Full Yiew F3
Previous Zoom
Zoom In One Step Shift+F8
Zoom Out One S5tep  Shift+F3
Pan Fé

v Show Axes !




TINH TOAN THIET KE KET CAU BANG CHUONG TRINH SAP 2000 — TU HOC SAP 2000 BANG HINH ANH

Hinh khi thyc hién xong
4. X0A BO POI TUGNG DU

» PéE x6a bd ddi tugng du ban thuc hién nhu sau : PAu tién ban di chuyén chudt vao
vi tri nhu hinh bén dudi.

L,

» Ti€p theo ban nhap va giit chudt kéo xién qua phai d€ tao modt viing chon hinh chit
nhat bao pht toan b6 nhu hinh bén dudi sau d6 tha chuot ra.
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* Lic bay gid khi thd chudt ra trén khung s& xuat hién nhitng didu gach chéo, ban
nhan phim Delete trén ban phim dé bé nhitng viing du nay.

T
|

Sl
Sl
HE

Hinh khi tha chudt

Hinh khi nhan phim Delete

* Tuong ty nhu vy ban tao mdt ving chon thit hai nhu hinh bén duéi va nhan phim
Delete.

Tao vung chon
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Hinh khi nhan phim Delete

Tao ving chon thit ba va nhan phim Delete.

Hinh khi nhan phim Delete

Tao vung chon thu' tu.

I I I I |
Hinh khi tao ving chon
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Hinh khi nhan phim Delete

* Tuong ty nhu trén, tao ving chon k&t qud nhu hinh bén dudi sau d6 ban nhin
Delete trén ban phim d€ bd thanh.

Tao vung chon két ti€p

-r-1

&

Tao ving chon sau d6 nhan Delete
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Tao vung chon sau cling vd nhan Delete

» Tiép theo d& 1am sanh man hinh Edit View Define Draw Select
ban diung chudt nhdp chon vao El ﬂ| '-"“l ﬂ:\ﬁl @' >| @l
cong cu Refresh Window Refresh Windaw

y
_’,}:
Hinh khi thyc hi€én xong

5. PIEU CHINH KiCH THUGC

» PE€ diéu chinh kich thudc ddu tién ban hay bat ludi bing cich nhian phim F7 trén
ban phim.

* Diéu chinh chiéu cao ting :
Ban s& diéu chinh chiéu cao tir 5 m xudng con 4 m biing cdch nhap dip chudt vao

dudng 1u6i trén cling bén trai nhu hinh sau dé xud't hién hdp thoai Modify Grid Lines.
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Vi tri nhap chudt

Hop thoai Modify Grid Lines xuat hién :

Trong h3p thoai Modify Grid Lines

ban ti€n hanh khai bdo nhu sau :

" Direction
e Dau tién ban dung chuot C (S ¢ =z
nh?fp chon vao Glue Joints Z Location™ | [ Click to:

to Grid Lines [ Add GridLine |

e Tai muc Direction ban
diing chudt nhap chon vao
nitZ

| Move Grid Line NS

| Delete Grid Line |

e Trong muc Z Location tai
gid tri 40 ban nhdp vao 39.

e Nhip chudt vao Move Grid ¥ Lock Grid Lines

[ Deletest |

Line d€ di chuyén dudng ¥ Snap to Giid Lines
ludi. ¥ Glue Jaints ta Grid Lines Cancel

* Sau cuing nhap chon vaio OK d€ d6ng hop thoai.

Khi nhap chon vao OK ban thdy chiéu cao ting da ha xuéng 1 m nhu hinh bén dudi.
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Tuong ty nhu trén ban hdy thyc hi€n cho nhip.
= Nhip dai 6m thanh 5m :

Nhap dip chudt vao dudng Iu6i doc, bén phdi nhu hinh con trd chi bén duéi.

—=-F-d
y

Hop thoai Modify Grid Lines xuit hién

Modify Grid Lines

" Direction
v &y iz
" X Location ' [ Click to:

| 4dd GrdLine |

| Move Giid Line I
i
| Delete Grid Line |

[ Deetest |

v Lock Grid Lines
[# SnhaptoGrid Lines

W Glue Joints to Grid Lines

Trong hdp thoai Modify Grid Lines tai muc X Location ban nhdp vao gid tri 17 sau d6
nhap chon vio Move Grid Line va nhap chon OK d€ d6ng hop thoai.

F
T LT} I

Hinh khi thyc hién xong

* Nhip 6m thanh 7 m, ban thuc hién tuong ty nhu trén dé xudt hién hop thoai Move
Grid Line. Trong hop thoai Move Grid Line ban nhap gid tri nhu hinh bén dudi.
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Modify Gnd Lines

" Direction
= oy &z
¥ Location I [ Chck to:

[-19 | 4dd GridLine |

| Move Grid Line I
My
| Delete Grid Line |

[ Deletesn |

W Snap to Grid Lines
¥ Glug Jaints ta Grid Lines Cancel

¥ Lock Grid Lines

» Tié€p theo ban nhan phim F7 d€ dau di dudng ludi.

Fi

L.

Hinh khi thyc hién hoan tat

6. SO THU TU

* S6 thi tw cia niit : Trén thanh cdng cu ban diing chudt nhap chon vao Select All

ch
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R e S
e EE B

1 1 1

1 1 1

“ - - =,

I AT S -

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1

R LN ER— RN R RN R L

EE A EE i -

1 1 1 1 1

1 1 1 1 1

1 1 1 1 1

1 1 1 1 1

e & . L I e e

EE B EE BE i

1 1 1 1 1

1 1 1 1 1

1 1 1 1 1

1 1 1 1 1

R & . i L. S CR. Y CRR, e
1 “1" “1 A1 A1 “ i
1 1 1 1 1 1 |
1 1 1 1 1 1 |
1 1 1 1 1 1 |
1 1 1 1 1 1 |
it E R —— e O T K — T T L — i E— Y L
A A BB BB BB ER =i
1 1 1 1 1 1 |
1 1 1 1 1 1 |
1 1 1 1 1 1 |
1 1 1 1 1 1 |
g 'R S S S - g
P e P e s i
1 1 1 1 1 1 |
1 1 1 1 1 1 |
1 1 1 1 1 1 |
1 1 1 1 1 1 |
o S — S L S S S i I
MR R HE NS < N <
| | | F) | | |
1 1 1 1 1 |
1 1 1 T 1 1 |
1 1 1 | \I 1 \I
>I» >I- >I» >~—’}: /I-\. > /I'\.

Khi nhap chon vao Seclect All ban thiy trén khung xuit hién nhitng diu gach chéo nhu
hinh bén trén, by gid ban thuc hién ti€p bing cdch vao trinh don Edit > Change Labels.

Edit ¥iew Define Draw Select Assig Hop thoai Relabel Selected Items xuit hién|
Undo Grid Edit

Redo Relabel Selected ltems

Cut Ctrt+X  Change Label Initializalrilon
Copy Ctrl+C Bref ) e:-l::t |
Paste... ChelaV | refis umber ncrement
Delete Del Jaint I |1 |1
Add To Model From Template... Ctrl+T I I I
Merge Joints._ I I I
Move_ . Ctrl+M
Replicate. Ctrl+R " Select Element{z]] [ Relabel Order

¥ Jaints ; Iz vI
Divide Frames. .. : First
Mesh Shells. ..
Join Frames Second IY "I
Dizconnect

Show Duplicates

Change Labels...

Trong hop thoai Relabel Selected Items ban thyc hién khai bdo nhu sau:

e Tai muc Select Element ban ding chudt nhip chon vao Frames d€ bd
chon.

e Trong muc Change Label Initialization tai Next Number (S0 k& ti€p)
nhip vao gid tri 1a 1 va tai Increment (budc nhay) Ia 1.

e Nhip chon OK d€ d6ng hop thoai.
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By gid vin khong thiy hién so trén khung, d€ hién s& ban viao View> Set

Elements hay nhan t6 hdp phim Ctrl + E.
View Define Draw Select Assign
Set 3D View. .. Shift+F3
Set 2D View_ . Shift+Ctrl+F1
Set Limits._.
Set Elements... Ctr+E b

Hop thoai Set Elements xuit hién

" Joints Framez™ [ [Shell:™ | [ MLLink ™ | [ Planes/Azolids]
¥ Labels wLabefz [ Label: [ Label: [ Labeks
W Restraints |-§ectians [0 Sections [ Properties [ Matedials
[ Constraints [T Releases [ Local &xes [ Local &xes [l Hide
[T Springs [T Local Axes [ Hide [ Hide FSolids— 1
M Mazses [T End Offzets [ Label:
[T Local fwes [T Segments [ Makeials
[T Hide 7 Hide O Hide

" Options
[T Shrnk Elements [T Show Extrusions [T Fill Elements [ Show Edges

Trong hop thoai Set Elements tai muc Joints ban nhiap chudt vao Labels, tuong tu nhu
vay tai muc Frames ban nhap chon vao Labels.

Select Aszign Analpze Display Design

| Blo|s|a| 2@ 3] w] x|
Zoom |n One Step
» Nhap chon vao cong cu Pan

(bi€u tugng ban tay) d€ di
chuyén viing nhin.

» Khi nhdp chon OK cdc thong s6 da
hién thi nhung nhd qud, ban hiy

dung cong cu Zoom In One Step
vai 1an d€ phéng 16n, khi quan sat
vira y, sau d6 ban phdi tré vé vi tri
ban diu bing cdch nhip chon vio

Zoom Out One Step.
- = 8 & S E &
ez 1] i | 457 oM 75 25 B2 ea o] a7 an 23
— = = £ L] = =
Ik} 52 U4 Hi 17 74 ik 52 2 [=r] 28 a8 21
£ = = = = @ =
2 57 B 45 1] 71 i 5l 12 as 13 a7 14
Fi
- = = A = =X
U e a W b 1 7
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I
= o -+
] 51 & 7l | k] L
r- = ] -
il ) ®  om o W &
= = [ H A
I— dl r & i ] 7 ol ] ]
-« = ] o B
= ) | & Jl * oy & s | ar I | A
- B2 E = A B |
e L] i oF M ™~ o Bl o aj Foom .|
- = = 4 H + o
Ik In) 18 3 ity A 1] = L a | 7]
i = = = = ko A
) A 3 & R A 11 Hi I n =T M|
)
- - = = A E =
1 2 a - 5 & 7
| I i

* So thd ty cia cot :

D€ d4nh so thit ty cho cot trude tién ban phdi chon cot, bing cdch chon trinh tu cdc cot
nhu hinh sau : Nhan va giit chudt sau d6 kéo xién chudt vé phia dugi d€ tao mot hinh chit nhat
bao pht toan b cot diu tién bén trdi va tha chudt ra.

Khi ban th3 chudt ra ban sé thid'y nhitng ddu gach chéo xuit hién trén cot nhu hinh sau :

[
! 1
I T & | 2
! 1
1 I
1 = | = ot
1
R ! L T e
1 I
! 1
! ~ ! = = =
[ |
I 1
1 Al &5 127 ) o ] - [ Hb
! 1
1 I
1
' - \ = 5 & 3
! |
: M il w ] u i ) b u
I
! 1
I 1
1 - | e [ & -]
! 1
! ] & ) > a 7 by M n a N it
I
1 1
[ 1
1 - | = L] & £l 3 '
1 I
! o B B g M om o % I
I 1
1 I
1 n 1 3 o v L] 2 =
! 1
1
I T 5&' L] 7 I M ] 1] ] L] W m 2l
! |
! 1
X - | = = E: 3 9 8
I 1
1 a 7] o Eb ] ] 1 1] wr n 11 o I]
! 1
1 ] I'
1
. 4 : = = E S 3 = %
[ 1
! i ! H ] H o 4 ] ]
T “ T o
| I - - - %
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* Tiép theo ban vao trinh don Edit > Change Lables .

= Hop thoai Relabel Selected Items xuat hién :

Relabel Selected Items

[ Change Label Initializalrilont
e

Prefis Murnber [nizrement

" Select Element(z])| [ Relabel Order

r '-I':"”m First IZ ]'

[¥ Frames
[ Shells Second

Trong hop thoai Relabel Selected Items diu tién tai muc Select Element (s) ban diing
chudt nhap chon vao Joints d€ bé chon, trong muc Change Label Initialization tai Next
Number nhip vio gid tri la 1, tai Increment 13 1. Nhap chon OK dé déng hop thoai.

=  S6 thit tu cia dam:

Trudc tién ban chon dim bing cich
trén thanh céng cu nhdp chon vao I [y || ch

Intersecting Line.

Di chuyén chudt vao ving lam viéc sau d6 nhap va giit chuot kéo mot dudng thing
ngang qua cdc dim.

o kel L
= &

i i7 7 it = F
Fs = &

LI I | k| L3 B T} " ]
E £ k| 5 E

S| I - & ] i F B E]
& L E H |

S - & al 24 e M a el M m &
B2 B =4 . # = B
B__ @9 _ & ] 2 2] [ X1 2 nl o om ]
E k- = E % B =
IS S | & 17 M 18 1 L] o A m Bl
| [ = = Fal m -

Vi tri nhap chudt
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Ban thyc hi€n tuong tv cho dén dam cudi cung nhu hinh sau :
] o l e 1+
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* Vio trinh don Edit > Change Labels, d€ xuit hién hdp thoai Relabel Selected
Items.

Trong hop thoai Relabel Selected Items ban nhiap chon OK.

Relabel Selected ltems

[ Change Label Initializalrilq:mt
e

Prefix Hurnber [rizrement

" Select Element(z]| [ Relabel Order

[ Jaints First m
I"f - I

¥ Frames
[ Shells Second

7. PIEU KIEN BIEN

* PE€ khai bdo diéu kién bién ban chon 7 niit dudi cling biing cich diing chudt nhap
chon tirng nut.

I3 ) ] 17 M 3 o 13 n 2] 57 £l
) ] 7 ] “ i f ) 12 1B IE] Bl £
i
il - e m - o
nk b sk b 5 % E%
- Bﬁy gi@ ban vio trinh don Assign | Analpze Display Design  Options
Assign > Joint > Restraints. EES““'“"'\
Frame b Constraints. !
Shell k Springs...
MLLink 4 Masses.
Joint Resztraints
Hop thoai Joint Restraints xuit hién : " Restraints in Local Directions
= Trong hop thoai Joint [¥ Tranzlation 1 | Rotation about 1
Restraints ban ding chudt nh:fp [¥ Tranzlation 2 | FRotation about 2
chon vao biéu tugng ngam nhu W Translation 3 [ Rotation about 3
hinh con trd chi bén canh, sau -
d6 nhap chon vao OK d€ déng | Fastfestraints
hop thoai. I -
—
| [1].4 I | Cancel I
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Liic bdy giv lién k€t ngam da xuat hién nhu hinh bén dudi.

o - 2 = = a

15 A0 M 51 7 ¥ L:] A In o | [ 1|

2
?
]

1
12
13

Il

8. KHAIBAO CAC PAC TRUNG VAT LIEU
= Vaio trinh don Define > Materials d€ xuit hién hdp thoai Define Materials.
Hop thoai Define Materials xuit hién :

Define Materials

" Matenals [ Chck to:

OTHER | Add rewy M aterial I

STEEL | EMudifEHShquateriaEI

Cancel

Trong hop thoai Define Materials tai muc Materials ban nhap chudt vao CONC, trong
muc Click to nhip chudt vio Modify / Show Material d€ xuit hién hop thoai Material
Property Data.

M atenial Property Data
Matenal Hame I Dezign Tepe I "I

" Analyziz Property Data " Design Property D ata
tass per unit Yolume II] Reinforcing yield stress, fy IW
Weight per unit Y olurne |2_5 Concrete strength, fe Im
todulus of elasticity IE'EEEE Shear steel vield stress, fys W
Poizzon's ratio I'-_'-::2 Concrete shear strength, fos Im
Coeff af thermal expansion I[ﬂ—

(o] [(ooeel]
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Trong hdp thoai Material Property Data tai muc Analysis Property Data ban tién
hanh khai bdo nhu sau :

e Mass per unit Volume nhip vao gid tri :0
e Weight per unit Volume ban nhiap vao gid tri: 2.5
e Modulus of elasticity : 2.65¢6
e Poissons ratio : 0.2
e Tié&p theo nhap chon OK dé déng hop thoai Material Property Data.
e Nhip chon vio OK dé€ déng hop thoai Define Materials.
9. KHAIBAO CAC PAC TRUNG Vi HINH HQC
Khai bao cho cot :
* PAu tién ban vao trinh don Define > Frame Sections.
Hop thoai Define Frame Sections xuit hién.

Define Frame Sechions

" Frame Sections [ Click to:

M arme I Irmpart | Mide Flange ;I

[ 4dd | Awide Flange N |

| Maditp/Show Section |

I ]

Trong hop thoai Define Frame Sections tai muc Click to ban ding chudt nhap chon vao
tam gidc bén phdi ciia hop Add / Wide Flange d€ chon Add Rectangular nhu hinh bén dudi dé
xuat hién hop thoai Rectangular Section.

Define Frame Sections

" Frame Sections | [ Click to:

MHame I [mport [ Mide Flange LI

Add |AWide Flange | |

Add Tee -
Add Angle
Add Double Angle

[\ Add Bow/Tube

&dd Pipe

tidd Hectanoular
Add Circle
Add General

Cancel
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Hop thoai Rectangular Section xuit hién :

Rectangular Section

Section Mame |I]4l]4
" Properties
| Section Properties I | M odification Fau:tu:ursl b aterial IEDNE j'
" Dimensions

ot

Depth [ 13] 0.4
width [£2] [0

[ &

| Reinforcement I | 0K E!? | Eancell

" Concrete

Trong hop thoai Rectangular Section ban khai bdo theo trinh ty sau :
e Tai muc Section Name ban nhap tén 0404.

e Trong muc Dimensions khai b4o ti€t dién cho cdt biing cach nhap gid tri
vao muc Depth l1a 0.4, va muc Width I1a 0.4.

e Tai muc Meterial nhap chudt vio tam gidc bén phai d€ chon loai vat liéu
1a CONC.

e Nhap chon OK d€ déng hop thoai Rectangular Section.
Khai bdo cho dam :

Khi nhap chon OK trong hdp thoai Define Frame Sections xuat hién tén cot (0404) ma
ban vira khai bdo, bay gid ban nhip chon ti€p Add Rectangular d€ xuit hién hop thoai
Rectangular Section.

Define Frame Sections

" Frame Sechons | [ Chck to:

M ame IImpu:urt |Awfide Flange LI

FSECT Add Rectangular LI
Add Double Angle -
Add Bow/Tube
&dd Pipe
dydd Hectanoular
Add Circle

—|Add General =

Add Auto Select -
Add Honprizmatic -

Cancel
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Hop thoai Rectangular Section xuit hién :

Rectangular Section

Section Mame |I]3I]4
" Properties
| Section Properties I | b odification Fau:tu:ursl Material IEDNE j'
" Dimensions b

Depth [13] [0:3
Wwidth [£2] [0

[ &

| Reinfarcement I | DKD\J | Cancel I

" Concrete

Trong hop thoai Rectangular Section ban khai bdo theo trinh ty sau :
e Tai muc Section Name ban nhap tén 0304
e Trong muc Dimensions khai b4o ti€t dién cho cdt biing cach nhap gid tri
vao muc Depth 1a 0.3, va muc Width I1a 0.4.

e Tai muc Meterial nhap chudt vio tam gidc bén phai d€ chon loai vat liéu
1a CONC.

e Nhap chon OK d€ déng hop thoai Rectangular Section.

Define Frame Sections

" Frame Sections [ Chick to:
Mame IImpl:urt [Awfide Flange ;I
0204
0404
FSELCT

Add R

ectangular

| Modifv/Show Section |

| Delete Section I

114
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Nhap chon OK d€ déng hop thoai Define Frame Sections.
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10. KHAI BAO BAC TRUNG CHO PH1§N TU
Khai bao cho cot :

Pé khai bdo cho cdt, du tién ban chon tit cd cot, bing cdch chon tuong tu nhu phan

trén.
J B ‘/\L b >L
3 % 4
A
p v 4 Y
1 1 1 1
R e e
1 1 1 1 I
5 4 4 - 2
1 1 1 1 I
H‘? M ,\—'IFT il ylu iz >;P Ja )Iu
f | 4 4 i
R R RS
| | | | | | |
3 3 3 3 A i s
;—I’-_' -] >:?:'| 1] >I-"‘| -] >:?' El >I-’ﬁ A >Ir’:' Al >|?5
| | | | | | |
=5 = =1 = & 2 =
R A
. - < 4 o 3 =
—j £ ;E": i7 )IJ" £ ;If L1 >I|f £ >:|f Bl ;:l_-‘l
] J ] 1 J IR
IJ: \I’: IJ: :i!i o Is: \Ii: \IPE
Hinh khi chon c6t
Vao trinh don Assign > Frame > Assign  Analyze Display Design Options Help
Sections. Joint ’ " @l lelel
Shell b Beleases...
HNLLink b Local Axes...

Hop thoai Define Frame Sections xui't hién :

Define Frame Sections

" Frame Sections | [ Click to:
Mame IImpu:urt |Mfide Flange ;I
304

| &dd 1wide Flange -]
FSECT

| Modifp/Show Section |

| Delete Section I

BTSN

Trong hop thoai Define Frame Sections ban nhap chudt vao 0404 va chon OK.
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D€ nhin thdy dugc nhitng gi trén phan ti¥, ban nén phéng 16n khung, bing cich nhap
chon vio cdng cu Zoom In One Step vai lin d€ phéng 16n va nhap vao Zoom Out In One Step
k& bén dé thu nhd.

Diaw Select Assign Analpze Display
AINERERRE LS
Zoom |n One Step
FSHL | &7 FEEL | 8 FEET | oF FSEL | 18
iy o iy =r
[} =
) Lot Lot Lar)
= [icm] = =
Fafl | el oy | al F ot | i FEL | 33 P | 3
= = = = =
=) =) = =
FET | £3 FOT | ] FLdl | 5 FEL | Et FAT | E7
= = = 5 =
- = - = g
= = = (o] =1

Khai b4ao cho dam :

Pé€ khai bdo cho dim, dau tién ban chon didm, cdch chon tuong tu nhu phan trudc. Sau
khi chon dim xong ban vao trinh don Assign > Frame > Sections.

Hop thoai Define Frame Sections xuit hién :

Define Frame Sechons

" Frame Sections [ Click to:
M arne IImpn:nrt Awfide Flange ;I
|:|4|:|4 I.-’-‘-.u:lu:l [Awide Flange ;I
FSECT

[ Modify/Show Section |

| Delete Section I

TSN

Trong hop thoai Define Frame Sections tai muc Name ban nhdp chon vao 0304 va
nhip chon OK d€ déng hop thoai Define Frame Sections.
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Ti€p theo ban hiy phéng 16n viing 1am viéc dé nhin thdy trén phin t& dim va cot da
xudt hién nhu hinh bén dudi.

A364 @364 A3p4
= = = =
= = = =
A364 @34 A3p4 @364
= = = = =
= = = = =
A3e4 @34 A3p4 @34
Hinh khi thyc hi€én xong

Nhap chon cdng cu Zoom Out In One Step d€ thu nhd ddi tugng
11. PINH NGHIA TRUONG HQP TAI VA GAN TAI TRONG CHO PHAN TU
Khai bao trudng hgp tinh tai :

= P& khai bdo tinh tdi ddu tién |Define Draw Select Assign Ana
Matenals. ..

ban vao trinh don Define >
Static Load Cases.

Frame Sechions..
Shell Sections...
HLLink Properties. ..

Static Load Caszes.__. k
Moving Load Cases

Hop thoai Define Static Load Case Names xuit hién.

Define Static Load Caze Mames

" Loads " Chck to:
Self Weight

Load Type M ultiplier
I_IJA[H DEAD _I |1 | &dd new Load |

r_ r!- [_ L[\?Ehange Load |
| |
_Cancel |

Cancel

Trong hop thoai Define Static Load Case Names ban thyc hién khai bdo nhu sau :

* Tai muc Load ban nhdp vao chudi ky tv LOAD1, sau d6 Change Load va nhip
OK d¢& d6ng hop thoai.
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Khai bdo trudng hop tai phan bo.

Pé€ khai bdo t3i phin bd, diu tién ban chon dim tang 1, 2, 3, 4 (cdch chon dim tuong tur
nhu cdch chon trong buéc 6 ddnh s thit tu)

___________________________________________________________________

! |

[ A g s g v R

[ AT~ A AT AT G A

1

___________________________________________________________________ I%
Sl i g g Sl RE Sl
AT AT AT AT AT AT A
s N ard sl e L g
A T G iR G B T
ol i e b ol o e
s G G o G o £

Chon dam tang 1,2, 3, 4

. Tlé’p theo ban vao trinh don Assign  Analyze Display Design Options Help
Assign > Frame Static i':f'l':le :Iﬂl (4] #]
Loads > Point and Shell '
Uniform. NLLink '
Joint Static Loads... 2
Graviy

Shell Static Loads...
MNLLink Loads...

Point and Uniform...

* w

Trapezoidal...

Hop thoai Point and Uniform Span Loads xuit hién :

Point and Uniform Span Loads

Load Case Name ILOAD1 LI

 Load Type and Direction | [ Options

@ L
& Forces € Moments Add to existing loads

" Replace existing loads

Direction IGIDbaIZ :‘v ' Delete existing loads

[ Point Loads

1. 2. 3. 4
Distance  |0. [0.25 [0.75 [r.
Load |0 [o. Jo. [o.
= Relative Distance from End-l " Absolute Distance from End-l

[ Uniform Load

I—I].?| OK |l§ | Cam:EII
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Trong hop thoai Point and Uniform Span Loads ban khai bdo theo trinh tyu sau:

e Dau tién trong hop Load Case Name ban diing chudt nhap vao tam gidc
bén phai d€ chon LOAD 1, sau d6 tai muc Uniform Load nhap vao gi4 tri
—0.7 va nhap OK d& d6ng hop thoai Point and Uniform Span Loads.

Luc phan bd di xuat hién trén dAm
Khai bao trudng hp tai tap trung :

Dé€ khai bdo tdi tip trung trudc tién ban chon dim ting 5, 6, 7, 8 cich chon tudng ty nhu
trén.
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* Vo trinh don Assign > Frame Static Loads > Point and Uniform dé€ xuit hién
hop thoai Point and Uniform Span Loads.

Hop thoai Point and Uniform Span Loads xuit hién :

Point and Uniform Span Loads

Load Case Name

|LoaDT -]

[ Load Type and Direction |

Options
& Add to existing loads

& Relative Distance from End-l

& Farces O Moments
" Replace existing loads
Dirsciion IGIDbaIZ :‘v ' Delete existing loads
[ Point Loads
1. 2. 3. 4.
Distance Il]. Il].25 |I].?5 |1_
Load |0 [o. Jo. [o.

0 Absolute Distance from End-l

[ Uniform Load

| OKH | Cancel I

e Trong hop thoai Point and Uniform Span Loads tai muc Uniform
Load nhip vao gia tri —0.6 va nhip OK dé€ d6ng hop thoai Point and
Uniform Span Loads.

HNENERRRNE
ILITTTITTISTITIE

-NERERRRRERRRRE RN

HNERERRRNERRANE RN

NN E RN E NN RRE RN ANRE
NN E RN ERNRRERRANE IARRE!
NN AR E NN RERRRRENARE
NN RN RN R RERRRRENARE

11
P’X 1 1 L

Hinh khi thyc hién xong

1 1 1
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12. CHON CAC THONG SO CHO QUA TRINH GIAI

* Vo trinh don Analyse > Set Option. Analyze  Display Design

Set Options...
Bun 5
Run Minimized Shift+Fh

* Hop thoai Analysis Options xuit hién :

Analysiz Ophions

" Available DOF=
B ux [ Rx
mwo R
¥ Uz [ R
" Fast DOFs
Space Frame  Plane Frame Flane Grid  Space Truss
H;A{ ﬁ:::ﬁ::::ﬁ
Lo s Lh = %‘L = H:::M::::H
#& Plane =1 Plane
[ Dwnamic Analysis | I
M Include P-Deta | |
¥ Generate Output | Select Output Options I
Memory [ KB |2EIEIEI

Trong hop thoai Analysis Options ban khai bdo theo trinh ty sau :

* Trong muc Fast DOFs nhip chudt vao Plane Frame nhu hinh con trd chi bén
trén. Nhap chudt vio Generate Output dé k&t qui xuit ra chuyén vi. Nhap
chudt vao Select Output Options d€ xuit hién hop thoai Select Output Results.

Hop thoai Select Output Results xuat hién :

Select Dutput Results

[ Type of Analyziz Results

| Select/fhow Loads
Ly}

[T Reaction/Spring Forces |

[ &pplied/Inetial Loads |

Frame Forces

Frame Joint Forces

Shell Shrezzes

|
|
Shell Farces |
|
|

. . -

Shell Joint Farces

[[] Plane Shesses

[[] Plane Jaint Forces
[ &zold Stesses

[0 Azold.Jaink Foces
[ Salid Stresses

[ Salid Jaint Forces
[ MLLirk Forces

] MLLikk Jaint Farces

Trong hop thoai Select Output Results ban nhap chudt vio Displacements va Select /

114

Show Loads d€ xuit hién hop thoai Select Output.
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Select Qutput Results

" Type of Analysis Results

¥ Displacements E Select Output

|

LOADT Load Case }
s |
|

|

|

|

Reaction/Spring Forces E

<

<l

Applied/Iinerial Loads

Frame Forces

Frame Joint Forces

Shell Forces

Shell Stresses

AT

[ I R B

Shell Joint Forces

= Trong hop thoai Select Output ban nhap chudt vao LOAD 1 Load Case sau d6
nh4p chon OK.

= Nhap chudt vio Reaction/Spring Forces sau d6 nhip vao Select/ Show loads dé
xuat hién hop thoai Select Output.

Hop thoai Select Output xuAt hién :

Select Output Results

[ Type of Analysis Results

Dizplacements Select/Show Loads I M Plane Stesses

| Reaction/Spring Forees | Select/Shoy Loads I [ Plane Joint Forces

I M &solid Shesses
I [ &szolid Jaink Foces
I M Solid Shesses
I [ Salid Jaink Foces
J
|

Applied/lnertial Loads

Frame Jaint Farces

Shell Fomces

I MLLink Fomces
I MLLink Jaint Farces

Shell Strezzes

OO0 0 A

|
|
|
Frame Forces |
|
|
|
|

Skl Joint Farces

= Trong hop thoai Select Output ban nhap chuot vao LOAD 1 Load Case sau d6
nhap chon OK.

» Tuong ty nhu trén, trong hdp thoai Select Output Results ban nhip chon vao
Frame Forces d€ xuit hién hop thoai Select Output khi 36 ban nhap chudt vao
LOAD 1 Load Case va nhip chon OK.

» Nhip OK dé déng hop thoai Select Output Results.
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13. GIAI BAI TOAN.

= P& gidi bai toin ddu tién ban Analyze | Display Design
J i Set Options...
vao trinh don Analyze > Run oet Uplions

hay ban nhan phim F5 trén ban Run Minimiz@ﬂ Shift+F5

phim.

Khi d6 ban tha'y xudt hién hop thoai Save Model File As .

Save Model File As HE

Sawve in: Iﬁ by Documents LI gl

I_1Corel User Files
I_1 My Pictures
[#]1.sdb

[#]4.sdb

[#]5.sdb

[#]7.sdb

h c khung.SDB

File name:  [HIEU CHIKHUNG]
Sawve as type: ISAP Model Files (*508) LI Cancel |

[Tl COpen as read-only

A

Trong hop thoai Save Model File As trong muc Save in ban chi dudng din d€ luu file,
trong muc File name ban dic tén cho file ka “HIEU CHINH KHUNG”va nhip chon Save dé
file dugc luu.

Khi nhdp chon Save mdy sé tu dong gidi, khi qud trinh gidi dugc hoan tit ban thdy xuit
hién hop thoai Analysis Complete nhu hinh bén dudi.

Analysis Complete
-]

ELEMEHNT JOINT-F ORCE oOUTFEPFUT 20:35:37
NUMEEER CF FPRAME ELEMENTI SAVED = 8z
FRAME ELEMEHNT ouUTFPFUT 20:35:37
NUMEEER CF FPRAME ELEMENTZ SAVED = 82
NUMEEER CF FPRAME ELEMENTS FPRINTED = 8z

COoOMPULETE zZ001/10/24

Néu hop thoai bdo Error ban phdi thuc hién lai bai todn.

Trong hop thoai Analysis Complete ban nhiap chon vio OK d€ xem truc ti€p chuyén vi
ctia khung.
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= PE hién thi ndi lvc cla [Display Design Options Help I
phﬁn t¢ Frame dﬁu Show Undeformed Shape F4
tia < trinh  dg Show Loads 3
1en vao rin n Show Patterns...
Display >  Show Show Lanes...
Element Forces / | ShowinputTables g
Stresses > Frames. Show Deformed Shape... F&
Show Mode Shape...
Show Element Forces/Stresses 2 Joints.__.

i
1 1 P”‘J_ 1 1

Hinh chuyén vi clia khung

14. HIEN THI SO PO HINH HOC CAC KET QUA TINH TOAN

Show Response Spectrum Curves...

Framies...

Hop thoai Member Force Diagram for Frames xuit hién

Member Force Diagram for Frames T

load  |LOADI Load Case vé

' Scale Factor

[ Component
& Axial Force ' Torsion
& Shear2-2 0 Moment 2-2
 Shear3-3 © Moment 3-3
[ Scaling

—

[ Fill Diagram
¥ Showvalues

OK

on Diagram

Cancel

rong hop thoai Member Force Diagram for Frames

ban thuc hién khai bao nhu sau :

117

Load : ban ding chu6t nhdp chon
vio tam gidc bén phdi d€ chon
LOAD 1 Load Case.

Trong muc Component ban chon
thanh phan noi lyc can hién thi.

Nhap chon vao Axial Force d€ xem
luc doc

Trong muc Scaling nhap nhap chon
viao Auto dé mdy ty dong dit mot ty
1€ phu hdp .

Nhip chon vao Fill Diagram hién
thi bi€u d6 dudi dang to dic. Va
nhap chon OK.
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a
|
|

L
Biéu db luc doc
» Ti€p theo ban vao [Display Design Options Help i
trinh don Display > Show Undeformed Shape F4
Sh El Show Loads 2
ow ement Show Patterns._.
Forces / Stresses > Show Lanes...
Frames Show Input Tables '
Show Deformed Shape... Fb
Show Mode Shape...
Show Element Forces/Stresses 4 Joints._.
Show Besponse Spectrum Curves...
- Tu’o’ng t nhu trén Member Force Diagram for Frames
trong hop thoai
Member Force Load
Diagram for Frames
ban nhdp chon vao Companent
R 0 Axial Force < Torsion
Shear 2-2 va Show
R & Shear2-2  boment 2-2
Values On Diagram
dé xem ldc Cét nhu 0 Shear 3-3 ' Moment 3-3
hinh bén dudi. “Scaling
& Auto
" Scale Factor I

[0 Fill Diagram

W Show/aluas on Diagram

=

Cancel |
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2. XEM DU LIEU DUGI DANG HINH HQC

D€ xem dit liéu da nhap ban vao trinh don Dislpay > Show Input Table > Geometry
Data.

Select Assign Apalyze | Display Design Options Help
|@|,®|,@|| 3-d| # | %z | Show Undeformed Shape F4
Show Loads »

Show Patterns._.

Show Lanes...

Show Input Tablos »
Loading Data... 5

I Show Deformed Shape... Fb

Hop thoai Display Geometry Options xuat hién :

Trong hop thoai Display Geometry Options tai

muc Geometry Type ban nhdp chudt vao Joint
Data d€ hién thi dit liéu vé& nidt nhu hinh bén dudi.
Ban nhip chudt vio thanh trugt bén phii d€ xem
toan bd dit liéu vé nit.

[ Geometry Type
Joint D ata

Frame Element D ata
Shell Elzment Data
Jaink Congtraint Diaka

Jaink Spring D ata

OO0

Jaink b azz Daka

| I:& I Ean-::eII

JOINHT GLOBATL-X GLOBAL-Y GLOBATL-Z RESTRAIHTS ANGLE-A
1 -19. 00000 0.00000 0.00000 111111 0.000 Pa
2 -12. 00000 0. 00000 0.00000 111111 0.000 |
3 -§.00000 0.00000 0.00000 111111 0.000 -
4 0.00000 0. 00000 0.00000 111111 0.000
5 §.00000 0.00000 0.00000 111111 0.000
G 12. 00000 0. 00000 0.00000 111111 0.000
K 17. 00000 0.00000 0.00000 111111 0.000
8 -19. 00000 0. 00000 5.00000 000000 0.000
Q -12.00000 0.00000 5.00000 000000 0.000
10 -6.00000 0. 00000 5.00000 000000 0.000 hd

Tuong 1 nhu vay rong hop. thoa

Display Geometry Options tai muc
Geometry Type ban nhip chudt vao Joint
Data d€ hién thi dif liéu vé phin t& va nhip
chon OK d€ d6ng hop thoai.

[ Geometry Type
0 Joint Data

)

{Frame Element Dats:

Shell Elemgnt Diata

Joint Canstraint Data

Joint Spring Data

OO0 00

Joint Mazs Data

(0] 4 I | Cancel I
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EEI:FiAhﬂE ELEMENT DATA

FFE.AME JHT-1 JHT-2 SECTIOH ANGLE PRELEASES SEGMENTS Rl 2
1 1 8 0404 0.000 000000 2 0.000 0.t
2 2 9 0404 0.000 Q00000 2 0.000 0.0
3 3 10 0404 0.000 000000 2 0.000 O.f{E

4 4 11 0404 0.000 Q00000 2 0.000 0.1

5 5 12 0404 0.000 000000 2 0.000 0.¢

4] 4] 13 0404 0.000 Q00000 2 0.000 0.1

T T 14 0404 0.000 000000 2 0.000 0.¢

8 8 15 0404 0.000 Q00000 2 0.000 0.1

9 9 14 0404 0.000 000000 2 0.000 0.¢
10 10 17 0404 0.000 Q00000 2 0.000 0.0«

Ti€p theo ban vao trinh don Display > Show Input Tables > Loading Data.

|| @ ofm| 3] |«

Geometry Data...

Select Assign Apalyze |Qisp|ay Design Options Help

Show Undeformed Shape F4
Show Loads
Show Patterns._.

Show Lanes...

Show Input Tables

Loading Dﬁtﬂ..k

Show Deformed Shape... Fb

Show Mode Shape...
Hop thoai Display Loading Options xuit hién :
Tiong hop thoai Display Loading
Options tai muc Load Name ban nhip chon
vao LOAD 1, tai muc Load Type nhip chon
vao Frame Span Distributed Loads sau doé
chon OK d€ d6ng hop thoai.

Load Name

[ Load Type

Joint Forces

Joint Displacement Loads
Frame Grawity Loads

Frame Span Distributed Loads
Frame Span Foint Loads
Frame Thermal Loads

Shell Grawvity Loads

Shell Unitorm Loads

Shell Fressure Loads

Shell Thermal Loads

(0] 4 'J | Cancel I
by

SO0 ®™O00n

FEAME TYPE DIRECTION DISTAHCE-A VALUE-A DISTAHCE-B VALUE-B
l 46 FORCE GLOBAT-Z Q. 0000 -0.7000 1. 0000 -0.7000 [a
52 FORCE GLOBAL-Z 0.0000 -0.7000 1.0000 -0.7000 |

58 FORCE GLOBAT-Z Q. 0000 -0.7000 1.0000 -0.7000
64 FORCE GLOBAL-Z 0.0000 -0.7000 1.0000 -0.7000 T

a7 FORCE GLOBAT-Z Q. 0000 -0.7000 1.0000 -0.7000

53 FORCE GLOBAL-Z 0.0000 -0.7000 1.0000 -0.7000

59 FORCE GLOBAT-Z Q. 0000 -0.7000 1.0000 -0.7000

65 FORCE GLOBAL-Z 0.0000 -0.7000 1.0000 -0.7000

48 FORCE GLOBAT-Z Q. 0000 -0.7000 1.0000 -0.7000
54 FORCE GLOBAT-Z 0.0000 -0.7000 1.0000 -0.7000 '~
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BAITAP 5

BAI TOAN KHUNG PHANG

Trong bai tip nay ban sé& thyc hanh gidi bai toin khung phing vé6i cdc s6 liéu ban dau
nhu sau :

» Khung gdm 5 ting, khodng cdch giita cdc ting 1a 5m.

= Khung gdm 5 nhip, khodng c4ch giita cdc nhip 12 4m.

= Vatliéu 12 bé tong cot thép (BTCT) v6i md dun dan hdi : E = 2.6510° T/m”.
» Heé s6 Poisson v =0.2.

= Trong lugng riéng ctia BTCT 1a : 2.5 T/m’

» Kich thuGc ctia ¢6t 0.4 x 0.4.

» Kich thudc ctia dim 0.3 x 0.4.

* Luyc phan bd tdc dung 1énting 1 vA 212 0.6 T /m

» Luc tdc dung lén ting 3 va 4,512 0.5 T/ m.

0.5T Ay
0.5T/m o
Rt
T o kv P %7 v F o
0.5TA 5
=

)
i e A S N A S N A A
0.6T/m o
i
b kv q kv I kv r hvi I kv F
o

Biing chuong trinh Sap 2000 ban c6 thé nhin thdy dugc biéu dd noi lyc, phan luc va két
qua bi€n dang cda thanh dim mdt cdch nhanh chéng. P€ thuc hién dudc diéu d6 ban hay
ti€n hanh trinh ty qua cdc budc sau :
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1. KHGI DONG SAP 2000.
* TUu trinh don Start chon Programs > SAP 2000NonLinear.

= Ctra s6 1am viéc xuat hién nhu hinh sau :

¥6 SAPZ000 - [Untitled) H=lE
File Edit Yiew Define Draw Select Assign Analyze Display Design Options Help
olela| (=l] 7] &] ] lelelelolm]| s ] |s] Fls]

+ | fl

i

Feady Tan-m _.{\IJ #-13.50 Y000 Z£26.90

2. PON VI TINH.

» Khai bdo don vi tinh 1a Ton-m, biing cdch ban dung chudt nhdp chon vao tam

gidc bén phai phia dudi cia man hinh va chon Ton-m.

3. CHON MAU KET CAU.

= PAu tién ban vao trinh don File > New File Edit View Define Draw Select
Model from Template dé md hop New Model.. cul-N

. MNew Model from Ieg’lplate...
thoai Model Template. Open ... Ctrl+0

Hop thoai Model Templates xuit hién :

m Model Templates E

e e,

=N .

it
:
H:

3
E
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* Trong hop thoai Model Templates ban ding chudt nhdp chon vio miu két cau
thit hai tinh tif trdi qua nhu hinh con trd chi bén trén, diy 12 hé khung phing
trong mit phing X-Z, khi d6 xuat hién hop thoai Portal Frame.

Hop thoai Portal Frame xuit hién :

Portal Frame

Murmber of Stories

MNumber of Bays Cancel

Gancel |

il

Story Height

W Gridlines Bay Widlth 288

Trong hop thoai Portal Frame, ban ti€n hanh khai bdo c4c thdong s& nhu sau :

* Pau tién nhdp chudt vao Rectraints d€ bd chon.

Portal Frame

Mumber of Staries |2
Nurnber of Bays |2 lml
[144

Story Height

¥ Gridlines By Wiclth 288

= Tai Number of Stories (s6 tAng) nhdp gi4 tri : 5.

* Tai Number of Bays (s6 nhip) nhap gi4 tri : 5.

= Story Height chiéu cao ting : 5

= Trong hop Bay Width (bé rong clia nhip) nhap gi4 tri 1a 4.
= Sau ciing ban nhap Ok d€ déng hdp thoai Portal Frame.

Mumber of Staries

Mumber of Bays

a Y -

[T Reshaints Stary Height
¥ Gridines B ay 'width

1111

= Lic ndy trén man hinh ctia ban xuit hién hai ctra s6 1am viéc d6 1a 3-D View va
X-Y Plane @ Y= O, khi d6 diing chudt nhap vao Close clia ctta s6 3-D View dé
déng ctia s nay.
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] 3D View

+

=] % H]%-Z Plane @ Y=0 - 1O]x]
ol

0z

Ban sé& lam viéc vdi ctra s6 X-Y Plane @ Y= O nhu hinh bén dudi gdm 5 ting va 5 nhip

nhu ban da khai bdo.

b€ dau di dudng ludi ban nhan F7 trén ban phim.
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4. HIEN THI CAC THONG SO LEN MAN HINH

Céc thong sd clia phin tir cho phép hién thi mot cdch Iya chon cdc dic trung khidc nhau
tly y c6 lién quan dé€n cac phan tif. St dung phuong phap nay d€ hién thi mot cdch lya chon cic
ki€u phan ti¥ khdc nhau c6 lién quan d&n s6 lugng cdc thong s cla phan ti, cdc loai hinh dic
trung ti€t dién clia phan t va cdc tinh chat khac.

Ban ciing c6 thé ddu hay thu nhd cic phan tit. VAy phan ti 13 gi? Theo mot s& khdi niém
cd ban nhAt thi phan tif dugc mo ta nhu sau : Nhitng k&t cAu rdi rac tao thanh phin ti, tuy nhién
khong phdi loai phan tif nio ciing gidng nhau. Tuy theo hinh dang, su 1am viéc cla tirng bod
phan ké&t cAu ma ngudi ta xAy dung nhitng phan t thich hgp d€ ddm bdo cic yéu ciu vé su
tuong thich. Ngoai ra d€ phan tich mot két cdu budc dau tién 13 rdi rac hda két cAu ban diu 13
mdt mién lién tuc thanh cdc mién con that don gidn. Gitra ching ndi v6i nhau thong qua mot sd
diém. Cdc mién con dudc goi 1a phan tl, diém noi d€ lién k&t cac phin ti goi la nit .

C4c phan tr dude phan loai nhu sau:

» Céc dam, cot trong hé khung dugc mo td 12 phan ti¥ thanh dim.

* Bdn san nha, san mit cAu .. dugc mo ta 1a phan ti tAm, trong trudng hgp khong
gian, sin, vach ciing, mai vom, bdn chita... dudc md ti bing phan tif tAim vo tdng
quat, mot sd k&t cAu mang méng dung phan tf mang.

» Cic két cau nhu dap chdn, tudng chin, khi xem xét modt mit cit vdi chiéu day
don vi nén st dung phin t¥ bi€n dang phing. Nhitng lién k& tim chiu t3i trong
nén trong mit phing st dung phin ti tng sui't phing. K&t cau khdi md td bing
phan t& khdi.

Qua nhitng kh4i niém trén chic riing ban da hinh dung dugc phan tir 13 gi. Ban hay tip
1am quen nhitng thuc ngit nhu phan ti, nit, bt ty do...

= D¢ hién thi cdc thong s6 cla phian t¥ View Define Draw Select Assi
1én man hinh, diu tién ban vao trinh Set 3D View... Shift+F3
don View > Set Elements hay nhin t6 SetzD view.. Shift-Ctrl+F1
hop phim Ctrl + E, d€ xut hién hop SetLimits_

Set Elements... Ctrl+E

thoai Set Elements.

Hop thoai Set Elements xuat hién :

Set Elements

[ Joints T [ Shells | [ NLLink | [ PlanesfAsolids |
WV Lahels : [0 Labels [ Labels [0 Labels
W Restraints [T Section [ Sections [0 Froperties [ Materials
[ Constraints [ Releases [ Local Axes [ Local Axes [ Hide
O Springs [T Local Axes [ Hide O Hide r Solids
[ Masses [Tl End Dffsets [ Labels
[ Local Axes [T Segments [ katerials
[T Hide [ Hide [ Hide
[ Options
[ Shrink Elements [ Show Extrusions [T FillElements ¥ Show Edges
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Trong hop thoai Set Elements ban trinh ty khai bdo cdc thong s6 nhu sau :

» Trong hdp thoai Joints nhap chudt vao Labels d€ danh diu chon chic ning hién
thi s6 hiéu clia nidt va phan ti.

* Trong hop thoai Frames nhap chuot vao Labels.

* Sau ciing ban nhap chon OK dé déng hop thoai.

& oL 12 48 15 F13 M o J 13 b
= = b 3 =
H | ] I 7 Fr| 2] Fel 2 Ly 0%
- = = 2 ks 2
B & 4 4 bz 4 4 53 04
B = = 73
P hid 4 ) el & 7 2 bz
| = & £
) E Ii 4 4] ER 4 6 £ bz
] - - 7 k- B B
F 1 _|9)', 5 ifl

Khung dugc hi€n thi cdc thong sd.
Cédc thong s6 xud't hién trén khung chinh 13 s6 thif ty dim cdt va nit, phan ti.

Né&u ban tinh biing tay khong sit dung phAn mém Sap thi quy u6c khai bdo s6 thit tu nhu
sau:

» P3i v6i niit thi bit ddu tinh tir dugi 1én , tir trdi qua phai.
= DG6i véi phan tif ban khai bdo cdt truSc dam sau.
* DP3i vbi ot tinh tir dui 1én tir trdi qua phai.

5. SUDUNG CONG CU ZOOM

» P& phéng 16n viing lam viéc ban diung chudt nhdp chon vao cong cu Zoom In
One Step nhiéu 1in d&n khi ban nhin thiy rd cdc thong s6 trén khung phing nhu
hinh bén dué6i. Ngugc lai n€u mudn thu nhd ban nhip vao Zoom Out One Step
nhiéu 1an @€ thu nhd.
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Draw Select Asszign Analyze Display D Draw Select Asszign Analyze Display D
&| ] elelplalolm| 24w & | Ble|s| s 2]m] 3]
Zoom In One Step |§nnm Out One Step
& 3L 12 4R 18 45 24 LA Jd 5L 36
) = = = & =
i 34 Il 9 |7 44 E3 49 17 54 B5
- o = o = &
H k] 1@ iR |5 43 B2 43 '8 53 54
™ =0 = = & =
£ 32 F a7 15 42 A 47 ' 52 EX
Hinh khi dugc phong 16n.
Draw Select Aszsign Anpalpze D

* N&u mudn trd lai ving lam
viéc ban diu ban nhip chon
vao Restore Full View.

* Nhap chudt vao cong cu Pan
z . R N N
sau d6 di chuyén vao vung

& | sleplele|olm|
Resztore Full Yiew

Diaw Select Assign Analpze Display Design

&| | Ble|plp|o|qy 3] w]e]r

lam viéc, nhdn va giit chudt Fan
dé di chuyén man hinh 1én
trén nhu hinh sau.
b 3] B 16 14 4] Fa 44 Fg 5] )
- 0 = ! =0 =~ 2
| F 13 &y s 31
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6. KHAI BAO PIEU KIEN BIEN
» Piéu kién bién cia mot nit 1a sy khdng ch€ mot hay nhiéu thanh phan chuyén vi
clia nit d6. Ching han nhu viéc khdng ché cdc thanh phan chuyén vi xoay clia
tdt cd cdc nit trong k&t ciu dan, hay 12 khong ché cdc chuyén vi tuong Gng vdi
céc lién két (gdi, khép, ngam) clia k&t cau.

Trong bai tap trén la 6 nit lién k&t véi dat.

£y e o o & 5

4 31 g 3d 14 4] Lo 14 P5 5l EX
- - = / =0 = RS

| o |9>< PL e

= Bay gid ban hidy khai bdo diéu kién bién, d€ khai bdo diéu kién bién diu tién
chon cdc niit dudi cling bang cdch :
» Nhap chudt vao trinh tu cdc nit s6 1, 7, 13, 19, 25, 31.

» Khi nhdp chudt vao céc nit, ban sé& thdy nhitng diu chéo xuit hién trén nit c6
nghia 1a nat d6 da dugc chon nhu hinh bén dudi.

£ az L 37 |5 42 o 47 27 52 B3
o e o = £ Py

4 3l 4] 36 14 4] & 44 Ka 51 N
-0 - Z it . =

M. ~ B ~ L2 Sy ~ Bt - b

S4u nut da dugc chon.
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* Vao trinh don Assign > Joint > Restraints.

Assign | Analpze Display Design Options He
ﬂestraints._.k

Frame b Constraints. ..

Shell b Sprnings. ..

MLLink k Maszes...
Local Axes...

Hop thoai Joint Restraints xut hién :

T

[ Restraintz in Local Directions
¥ Translation 1 [ Rotation about 1
[# Translation 2 [ Raotation about 2
[# Translation 3 [ Raotation about 3

" Fast Restraints

NBEE

| [1].9 I | Eancell

Trong hop thoai Joint Restraints tai muc Fast Restraints ban diing chudt nhap chon
vao Tab dau tién nhu hinh con trd chi bén trén vi theo dit liéu ban dau ciia bai todn 1a lién két
ngdm vdi dat.

Sau ciing ban nhap chon vao OK d€ déng hop thoai.

Lién k&t ngdm xuat hién

7. KHAI BAO CAC PAC TRUNG VAT LIEU

» Piu tién ban vao trinh don Define Draw Select Aszign  Ana
Define > Materials d€ hién thi Materials.
Frame Sechions.. k

hop thoai Define Materials

Shell 5ections...

MHLLink Properties.__
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Hop thoai Define Materials xu4't hién :

Define Materials

" Materials i [ Click to:

OTHER | Add new M aterial I

STEEL | EMudifEHShuw[%ateriaEI

Cancel

Trong hop thoai Define Materials tai muc Materials ban nhdp chuot vao CONC (vat
liéu 12 bé tdng cot thép), trong hop Click to nhap chudt vio Modify / Show Material dé xui't
hién hdp thoai Material Property Data.

M aterial Property Data
M aterial Hame I Dezign Type I - I

" Analyziz Property Data " Design Property Data
Mazz per unit Yalume II] Reinforzing vield stress, fy |421 84
‘weight per urit Yolume |2'5 Concrete strength, fo Im
todulus of elasticity IZ'EEEE Shear steel vield stress, fis |231 23
Foizson's ratio II]-2 Concrete shear strength, fos Im
Coeff af thermal expansion Iﬂ—

e

Trong hop thoai Material Property Data tai muc Analysis Property Data ban tién
hanh khai bdo nhu sau :

e Mass per unit Volume nhap vao gid tri : 0 (trong lugng riéng)

e Weight per unit Volume ban nhap vao gid tri : 2.5 (khdi lugng riéng ciia bé tong
cot thép)
e Modulus of elasticity : 2.65e6 (hé s6 mo dun dan hoi)
Chii y : Khi nhap hé s6 m6 dun dan hdi ban nén nhap biing ban phim bén phdi
e Poissons ratio : 0.2 (hé so poisson).

e Tié€p theo nhap chon OK dé d6ng hop thoai Material Property Data.
e Nhap chon vao OK d€ d6ng hop thoai Define Materials.

131



TINH TOAN THIET KE KET CAU BANG CHUONG TRINH SAP 2000 — TU HOC SAP 2000 BANG HINH ANH

8. KHAI BAO CAC PAC TRUNG VE HINH HQOC
D&i v6i bai todn trén ban khai bdo cdc dic trung clia dAm va clia cot.

Khai bao cho cot :

* Piu tién ban vao trinh don Define  Draw Select  Assign
Define > Frame Sections. Materials...
Frame Sections..
Shell Sections._. b
NLLink Properties._.

Static Load Cases...
Moving Load Cases
Joint Patterns...
Groups...

Hop thoai Define Frame Sections xuit hién :

Define Frame Sections

" Frame Sectionz [ Click to:

Mame I Import [Mwide Flange LI

[ &dd | Awide Flange % -]

| Modity/Show Section |

I ]

Trong hop thoai Define Frame Sections ban thuc hién khai bdo nhu sau :

» Tai muc Click to ban dung chudt nhap chon vao tam gidc bén phdi clia hop Add/
Wide Flange d€ chon Add Rectanuglar nhu hinh bén du6i, khi d6 ban thi'y xuit
hién hdp thoai Rectangular Section.

Define Frame Sections

" Frame Sections | [ Click to:

Mame I Import [Mwide Flange LI

Add 1Awide Flange -]

Add Tee -
Add Angle

Add Double Angle

Add Box/Tube
Add Pipe

tAdd Fectanoular
Add Circle

Add General hl

Cancel
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Hop thoai Rectangular Section xuat hién :

Rectangular Section

Section Mame |[IIT
" Properties
| Section Properties I | b odification Fau:t-:ursl t aterial IEDNE j"
" Dimensiong

Tt

Depth [ 3] [0
width [£2] 0.2

%

| Reinforcement I | oK kl | Cancel I

" Concrete

Trong hop thoai Rectangular Section ban khai bdo theo trinh ty sau :
* Tai muc Section Name ban nhap tén “COT”.

* Trong muc Dimensions khai bdo ti€t dién cho cdt bing cdch nhip gid tri vio muc
Depth 1a 0.4, va muc Width 1a 0.4.

* Tai muc Meterial nhdp chudt vao tam gidc bén phdi dé€ chon loai vat liéu 1a
CONC(cot bé tong cot thép).

» Nhip chon OK d€ d6ng hop thoai Rectangular Section.
» Nhip OK lan hai d€ déng hop thoai Define Frame Sections.

Khai b4ao cho dam :

Viao trinh don Define > Frame Sections.
Hop thoai Define Frame Sections xuit hién :

Define Frame Sections

" Frame Sechons [ Chck to:

EE I [rmpart | wide Flange LI

| &dd | Awide Flange N |

| Modity/Show Section |

Cancel
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Trong hop thoai Define Frame Sections tai muc Click to ban ding chudt nhap chon vao
tam gidc bén phdi cia hop Add / Wide Flange dé€ chon Add Rectanular nhu hinh bén du6i dé
hién thi hop thoai Rectangular Section.

Define Frame Sections

" Frame Sections | [ Click to:
MHame |Im|:u:|rt | Afide Flange LI

Add |AWide Flange | |

Add Tee -
Add Angle

Add Double Angle

Add Bow/Tube
&dd Pipe

tidd Hectanoular
Add Circle

Add General i

Cancel

Hop thoai Rectangular Section xuit hién :

Rectangular Section

Section Hame IDAH

" Properties

| Section Properties I | b odification Fau:t-:ursl M aterial IEDNE j'

" Dimensions

Depth [t3] ]
width [12] [03

L

S

| Reinforcerment I | (1].9 I | Ean-::ell

" Concrete

Trong hop thoai Rectangular Section ban khai bdo theo trinh ty sau:
* Tai muc Section Name ban nhdp tén “DAM”.

* Trong muc Dimensions khai bdo ti€t dién cho cot bing cdch nhip gid tri vio muc
Depth 1a 0.4, va muc Width 1a 0.3.

* Tai muc Meterial nhdp chudt vao tam gidc bén phdi dé€ chon loai vat liéu 1a
CONC.

= Nhip chon OK d€ déng hop thoai Rectangular Section.

* Lic nay trong hop thoai Define Frame Sections ban thdy trong hop Name di
xui't hién COT, DAM ma ban da khai bdo trong phan trén.
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Define Frame Sections

" Frame Sections | [ Click to:
MHame |Im|:u:|rt | Afide Flange LI
CoT

Add Fe

ctangular

FSECT

[ Modify/Show Section |

| Delete Section I

Cor
Cancel |

Cancel

» Nhip OK dé déng hop thoai Define Frame Sections.
9. GAN PAC TRUNG CHO PHAN TU

Gén dic trung cho phan ti 1a gi? Nghe sao khé hi€u qud phai khong ban? Vi nhitng phan
tl trén khung lic bay gid chua c¢6 tén. Bay gid ban hiy gdn cho né mot cdi tén di, d€ gin dic
trung cho phan ti¥ diu tién ban sé& khai bdo cho cot. PE khai bdo cho cdt ban thuc hién theo trinh
ty sau:

* PAu tién ban nhip vao cong cu Restore Full View d€ ch& d6 man hinh trd vé
ch& @6 nhin ban dau.

» Chon tit cd cdc cot bing cdch trén thanh cong cu ban diing chudt nhdp vao b iu

tugng ié sau d6 di chuyén chudt vao vi tri khung trén cling nhdp va giit chudt
kéo mot dudng thing ngang qua t't ci cot trén tang trén nhu hinh sau:

@] @] %] -]

18
18
2B
25
I8

%-.n

Vi tri nhap chudt
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4 L 12 4R 13 45 2 LA ! L Kl
_____ ... H __m______HE__________=________m_ﬂ_________ﬁ______.%
b M| Il m 7 44 P 4 b Ld e,
-] a = = = 2
H e, Il k) [ 4] P2 41 3 3] tf]
~ - = = o .
h 3 5 47 Pl 47 7 g i3
™ = = B ]
4 Al ] it 1 4] ra 46 & 5) il
4 ﬂ = i = e Es
B S S L?“ r L

V& dudng thing ngang qua cot clia ting trén

Tuong ty nhu vay ban thuc hién ti€p theo cho tAt cd cdt clia tAng con lai bing c4dch chon

cong cu c6 biéu tuong jﬂé nhan va giit chudt & ting k€& ti€p tao mot dudng thing ngang qua
cac cOt.

4 L 12 4R 12 45 24 Jan) k) ob Jé&
-1 = = 5 EH =
b M 11 39 7 44 £l 49 b 54 1
"""" e e """"‘E"""""""""""'%
H k| ILd 38 b 4] B 48 2 53 1
- = 3 =3 = 3
il b 5 47 El PR 7 5 0

V& dudng thing ngang qua cot clia ting k& ti€p
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L 1> Fl:] 12 4L 24 i A oL Jé
3 = g a =

K| 11 k4 7 44 £ 42 22 It 1
o) s =2 ey ¥

1 1@ kS b 4] B 48 i %] t
= = = o oy

B 5 47 Fl 47 7 5 ik
-4 s f 3

K| ] ki 1 4] Fd 4 = al 0z
S R i Rt

r 3 'I?X 5

T4t cd cdt da dugc chon

Pudng thing ngang qua ciy cdt nio thi cAy cot d6 trd thanh dudng c6 nét dit vi vay
trong qud trinh thuc hién n€u ban khong thdy cot xuit hién nhitng nét dit thi ban hiy thuc hién

lai.

Hop

Define Frame Sections.

thoai

Sections xuit hién.

Define

Frame

Define Frame Sections

" Frame Sections

Mame

CoOT

FSEC

[ Click to:

* By gid ban vao trinh don Assign > Frame > Sections dé xudt hién hop thoai

IImpDnI,’Wide Flange

Add Fectangular

| Modify/Show Section

| Delete Section

Trong hop thoai Define Frame Sections tai muc Name ban ding chudt nhap vao chudi
ky tt COT sau d6 nhap vao OK d€ déng hop thoai.
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Lic nay trén khung xuit hién nhitng
dong ch nhung vi nhd qua ban khong nhin
thdy dugc. P& nhin thi'y nhitng dong chit 1a gi
ban vao trinh don View > Previous Zoom.

View Define Draw 5Select Aszszign
Set 3D View. .. Shift+F3
Set 2D Yiew_ Shift+Ctrl+F1
Set Limits.__
Set Elements. . Ctrl+E
Rubberband Zoom F2
Bestore Full Yiew F3

Zoom In One Step 5 k t+F8

Zoom Out One Step  Shift+F3

4 FSET | I FSET | |4 FSET | P2 FSET | s FHET | 4
= =]
2 o 5 = 5 g

g FOEr | F FSET | |5 FoAT | P | FSET | 7 FIT | 33
= [y
= = = 5 5 g

P FSEL | 4 FSEL | 14 Fafl | 4l FaL | Pé FEHL | B2

Bay git nhitng dong chit COT da xuit hién trén khung nhu hinh bén trén. Ti€p theo dé

xuat hién dAm ban thuc hién nhu sau.

* Chon dam, d€ chon dim diu tién vao trinh don View >Restore Full View hay

ban nhan phim F3 trén ban phim.

View Define Draw Select Assign
Set 3D View___ Shift+F3
Set 2D View_ . Shift+Ctrl+F1
Set Limits._.
Set Elements... Ctr+E
Rubberband £oom F2
Bestore Full Yiew F3 h
Previous Soom
Zoom In One Step Shift+F8
Zoom Out One Step  Shift+F9

Tiép theo di chuyén chudt vio viing 1am viéc sau d6 nhan va giit chudt tai vi tri nhu hinh

bén dudi, kéo theo dudng chéo d€ tao hinh chit nhit bao phii toan bd dim ngang.
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4 FoH | 12 o) 12 pyp) M FEH| W FE) K1
= B B | B H
b FSH | Il por) 7R Bl pamr) N BE
= H g B 8 2
H FSH | 6 por) b FHr| B2 pamp) % PEr) B4
5 H = = 8 B
0 FSET ) 3 FZT | 5 FMr| Pl psef) 7P| ig
= = B = B =
4 FSH ) B FRE | 1 Y[ P Fofi) % FEL| bz
5 5 5 [ B 5 a8
1 it T L* T [
Vi tri nhap chuot
Pt '
I FGHf ) 12 pop) 18 Py L I I o 3 !
! I
! I
| PSR U U U S | . U _%
B
FSEL | 1 poEr) 7 PHf| 1 psr) PEL | 3
| | I I | |

Hinh tao viing chon

Lic by gid sau khi thd chudt ra ban sé thiy tai cdc ndt xuat hién ddu chéo nhu hinh sau.

“4 FSE) )2 gl 00 peEl 2 PgEy % gy 3

5 = B H B =
b o Il pg | 7 e AN g B g Bt

= 5 g B B =
i o) 10 p | £ NI 72 pom L Fgr| B4

DAm trén cling di dugc chon
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Tuong tu nhu vy ban thuc hién ti€p cho nhitng dAm k& ti€p biing cich tao viing chon
cho nhitng dim con lai.

-4 FSEE ~J2 o) R N 3] ~dd FEE B 5l - g6
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[H
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-
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-4 FSEE ) B i | B L 3] S N S8 PR - 36
-

3 B H H B |
T 2 I TR - TR A =7 | NS A - YR I - A B
- e e e - -
= & 5 = i 5
“M ) c\@ pgpy U6 per) BT pemy  oP8 0 pgp oM
- e e e - -
= g = = = g

=l F3ET ) -8 FSET sls FMr) - Bl FSEL ) i T il - B3
e e -

LET
LT
[
[k il
I
kil

-2 F3EL ) ] P | & FREC] ] ~86 FRL| - b2
e -

sl

5 A g { 3 5 &
1 I LL_? T T

Hinh khi thuc hién xong

* Tiép theo vao trinh don Assign > Frame > Section

Aszzign | Analyze Dizplay Design Optionz Help
Joint PIs-:;'ll.l:-'|.<-"u-("| I.:I-.:-Il?ll
Frame r
Shell k Beleases._ .

ML Link k Local Axes. __

Hop thoai Define Frame Sections xuat hién :

Define Frame Sections

” Frame Sections | [ Click to:
Mame IImpu:urt |Awfide Flange ;I
CoT

|&dd 1wide Flange |+ |
FSECT

| Modifp/Show Section |

| Delete Section I
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Trong hop thoai Define Frame Sections tai muc Name ban ding chudt nhap chon vao
DAM sau d6 nhap vao OK d€ hop thoai Define Frame Sections déng lai.

= 3 5 = 5 5

LBT
CaT
CO
COT
[khil
[l

Cat
CAT
com
P
CH
can
G

| i

1 1 T

DaAm da xuat hién trén khung
10. KHAI BAO TAI TRONG

I3 P i
b

L 1

Khai bdo trudng hgp tinh tai

» P& khai bdo tinh tidi ddu tién |[Define Draw Select Assign And
ban vao trinh don Define Static Materials...

Frame Sections..
L . =
oad Cases Shell S5ections. ..

HLLink Properties. __

Static Load Cases.__. h
Moving Load Cases

Hop thoai Define Static Load Case Names xuit hién :

Define Static Load Cazse Hames

" Loads " Click to-
Self weight

Load Type Fultiplier
LoADT T IDE&D LI [ | addrewload |

| Change Load I
| ]
[ Concel |

Cancel
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Trong hop thoai Define Static Load Case Names ban thuc hién khai bdo nhu sau :

Define Static Load Caze Hames

" Loads " Click to:
Self Weight

Load Type kLaltiplier
TINHTAI  [[pEaD [+ [ Addrewload |

rm_ r!- [_ | Change Load RJ
| J
[_Cancol |

Cancel

* Tai muc Load ban nhap vao chudi ky tv TINH TAI, sau d6 nhdp chudt vao
Change Load va nhdp OK dé viéc nhip tén dudc thyc hién.

G4n Iyic phan bd cho cdc dam.
= P& gdn phan tir do dAm diu tién ban chon phan t clia dAm ting 1 va dim ting 2,
bing cdch nhip va gift chudt tai vi trf dim tAng mdt nhu hinh bén duéi, sau d6
kéo xién chudt qua phai dé tao viing chon bao phi toin bo dim ting mot va tha

chudt ra.
= g g | § H
] iy B vy 5 Jres ul Fl il 7 M k]
= 8 B g B H
4 Tl B [Egt 1 [ Fa Bt 5 [N bz
5 & g { B 5 &
| F K] .I?X ] al
1 1 1 1 1
Vi tri nhap chudt
b P o I5 o T b o b
5 H = = B 5|
E b Gt b 4 i e Fa B o] [N oz E
= = 5§ ¢ 9 5 5
| F 3 'I?X bl al
1 1 1 1 1
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Tuong ty nhu vay, ban thuc hién cho dim tang hai.

~E - 8 iR b Mg
A R A A A E
ol el ™ LA A 3 [k
£ B EE] EaE A A
e - ™ L il ik b
R B R A A A

Hinh khi chon dim ting mot va ting hai.

= Tié€p theo ban vao trinh don Assign > Frame Static Loads > Point and Uniform.

Asszign | Analyze Display Design Optionz  Help

e[ = Lev] Exlm] |
Frame r =
Shell 3

HLLink 3

Joint Static Loads. ..

3
Gravity...
Shell Static Loads... 3
MLLink Loads. .. k Trapezoidal. .. k
Temperature. ..
Prestress_ .

Joint Patterns. .
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Hop thoai Point and Uniform Span Loads xu4t hién :

Point and Uniform Span Loads

Load Case Name | TINHTA |

" Load Type and Direction [ Options
SO Moments & Add to existing loads
" Replace existing loads

Direction IGl':":'E'lz jv 0 Delete existing loads

" Point Loads
1. 2. 3 4,
Distance [0 [0.25 jo.75 1.
Load [0 0. jo. [
{* Relative Distance from End-| £ Abzolute Distance from End-|

" Uniform Load

I_u_E | DF:! I |Ean-::el|

Trong hop thoai Point and Uniform Span Loads ban khai bdo theo trinh tu sau:

Pau tién trong hop Load Case Name ban diing chudt nhiap vio tam gidc bén phdi dé
chon TINH TAI, sau d6 tai muc Uniform Load nhip vao gid tri —0.6 12 (Iuc phin bd déu giit
liéu ban dau) va nhap OK d€ d6ng hop thoai Point and Uniform Span Loads.

Bay gid ban thdy lyc phdn bd dd xuit hién trén ting 1 va ting 2 nhu hinh bén dudi, luc
phan bd xudt hién mau vang.

= = | 3 = =
| g
£

=

Ti€p theo ban gidn luc phan bd cho dim tang 3, 4, 5 biing cdch chon tirng dAm, cdch chon
tuong tu nhu trén, dim nao dudc chon ban sé thdy xui't hién ddu gach chéo nhu hinh sau :
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Dam tang 3,4,5 dudc chon.
= Ti€p theo ban vao trinh don Assign > Frame Static Loads > Point and Uniform.

Hop thoai Point and Uniform Span Loads xuit hién :

Point and Uniform Span Loads

Load Case Name [ TINHTA |

" Load Type and Direction [ Options
@ Foces O Momerts @ Add to existing loads

" Replace existing loads

Direction IGI':'I:'E‘lz j‘ ™ Delete existing loads

" Point Loads
1. 2 3 4,
Distance 0. jo.25 [0.75 1.
Load [0 jo. fo. jo.
% Felative Distance from End-| ™ Abzolute Distance from End

" Uniform Load

IW | ok | | cancel |

Trong hop thoai Point and Uniform Span Loads ban thyc hi€n khai bdo nhu sau :
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v' PAu tién trong hop Load Type Case Name ban nhip chudt vao tam gidc
bén phai d€ chon TINH TAI

v Trong hop Load Type and Direction nhiap chudt vao Forces tai muc
Direction nhip vio tam gidc d€ chon GlobalZ.

v Tai muc Uniform Load nhap gid tri : -0.5. Sau cling nhap chon vao OK
dé déng hop thoai.

SENEESSNEESNNEENNEEN NN

AENNENENEESANEES NN ESENEE

ISR NEN NSNS

B8
B8
B8
L
R
.2

z

I

S S SR S SO SR -

Lyc phan bd xuit hién trén khung

D€ kiém tra lyc phan bd c6 ding nhu ban khai bio  |Define Draw Select |4 1
khong, ban thuc hi€n theo trinh ty sau : Chon cong cu Rubber @l _'l ﬁl ,®|,©|,®|,@|E'ﬂ
Band Zoom nhin va giit chudt vdo vi tri nhu hinh bén duéi |Pubber Band Zoam|

sau d6 tao mdt ving chon bao phu.

N TITE T AT T T LT

o,

NN NESUNEEN NSNS IR
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I - -

I SR %

Hinh khi tao viing bao phi

= =
LI LI
= ==
¥ N \ \ \ . \ \ \
=l (=l
=L =L
=1 =i
¥ \ \ \ \ ¥ \ \ \ \

Hinh khi tha chudt
» Licnay trén khung sé& xuat hién gid tri ciia luc phadn bd nhu hinh trén.

» Ti€p theo vao trinh don View > Restore Full View hay nhan F3 trén ban phim dé
viing 1am viéc trd lai ban dau.

View Define Draw Select [ [

Set 3D View. . Shift+F3

Set 2D View . Shift+Ctrl+F1
Set Limits...

SetElements... Ctrl+E

Rubberband Zoom F2
Restore Full Yiew A F3
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11. KHAI BAO BAT TU DO

= Sy bi€n dang cta két ciu khi chiu tdc dung ctia ngoai luc, dugc biéu dién qua su
chuyén vi clia cdc nit. P&i v6i két cau khong gian trong trudng hop tdng quat mot
niit ¢6 sdu thanh phan chuyén vi :

Bat tu do cia mdt nit tudng &ng vSi thanh phan chuyén vi clia mot niit gdm c6:

3 thanh phin chuyén
ding theo 3 truc 1, 2,

vi thing
3 cta hé

toa do riéng (U1, U2, U3)

3 thanh phin chuyén

vi xoay

quanh ba truc 1, 2, 3 cia hé toa

do riéng (R1, R2, R3).

Mot thanh phin chuyén vi cé hai trang théi

: ¢6 thé c6 chuyén vi hay bi khong

ch& hay khong chuyén vi. P&i v6i cdac phan tif miu tuong Gng v6i cac md hinh
phan tich khdc nhau thi s& thanh phidn chuyén vi cda mot nit tuong Gng ciing
khdc nhau, né phu thudc vao sy 1am viéc clia phan tir 6. S6 thanh phan chuyén
vi cia mdt nit duge goi 1a bat tu do cha nit. Mic dinh hudng cia cic truc 1, 2, 3
ctia mdt nat sé song song v&i hudng cia céac truc X, Y, Z.

Qua khdi niém trén chic hin ban di hi€u dugc thé€ nio 1a bat ty do.

» Bay gid d& khai bdo bat ty do

dau tién vao trinh don
> Set Options.

Analyze

Analyze

Dizplay Design

Set Options...

Bun

Run Minimized S5hift+F5

Hop thoai Analyze Options xuat hién :

Analysis Options

[ Available DOFs
OK
P O Rx ok |
Uz N Rz
" Fast DOFs
Space Frame  Plane Frame Plane Grid Space Truss
Z X Flane

[T Dynamic Anal

[ Include P-Delf

I Generate Output

temary (KB

E |
N |

| Sglect Output Options I
i

IEEIDEI
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Trong hop thoai Analyze Options ban khai bdo theo trinh ty sau.

* Trong muc Fast DOFs nhip chudt vao Plane Frame nhu hinh con trd chi bén
trén.

= Nhap chudt vio Generate Output dé két qui xuit ra chuyén vi.

» Nhip chudt vao Select Output Options dé€ hi€n thi hop thoai Select Output
Results.

Hop thoai Select Output Results xuit hién :

Select Output Results

" Type of Analyziz Results

Selec/Qhow Loads
4 AN

[ Plane Shesses
[ Plane Jaink Farces
M A&solid Steszes

[Tl Beaction/Spring Forces
[N Applied/nertial Loads

] | |
] | |
] | |
] | |
I I Solid Stresses | I
] | |
] | |
] | |

|
|
|
|
Frame Jaoint Forces |
|
|
|

[T Frame Forces M &szalid Joink Farces
-

[ Shell Famces [ Salid.Jaint Faces
[ Shell Shesses [ MLLink Farces

[ ShkellJaint Farces [ MLLikk: Jaink Farges

Trong hop thoai Select Output Results ban nhap chudt vio Displacements va Select /
Show Loads dé€ xuat hién hop thoai Select Output.

= Trong hdp thoai Select Output

ban nhip chudt vao TINH TAI - |
Load Case sau d6 nhip chon [

OK.

= Nhdp chuot vao Reaction/Spring Forces sau d6 nhap vao Select/ Show loads dé
xuat hién hop thoai Select Output.

Select Output Results

 Type of Analysis Results

¥ Displacements | Select/Show Loads I [ Flane Stresses

[ Applied/Inerial Loads / I [ Asolid Stresses

[Tl Frame Forces E I [ Asalid Joint Forces

¥ i Reaction/Spring Forces! | Select/Show Loads I [ Flane Joint Forces |
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= Trong hop thoai Select Output ban nhap chudt vao TINH TAI Load Case sau d6
nhap chon OK.

» Tuong ty nhu trén trong hop thoai Select Output Results ban nhdp chon vao
Frame Forces d€ xuit hién hop thoai Select Output khi d6 ban nhap chudt vio
TINH TAI Load Case va nhiap chon OK.

» Nhip OK dé déng hop thoai Select Output Results.
12. KHAI BAO SO PHAN POAN CHO PHAN TU

* PAiu tién trén thanh cong cu ban nhap chon biéu tugng all.

R =
[ [ [ [ [ [

T

Hinh khi nhap chon vao all

= Vao trinh don Assign > Frame > Output Segments

Assign | Analyze Display Design Options Help

Joint 'I:-:?ILI?IAZW'I l.:l-:.-lf?ll
Sections...

Shell b Beleases. ..

MLLink b Local Axes._.

End Offsets...

Prestress._ __

P-Delta Force. ..

Joint Static Loads. .
Frame Static Loads. ..
Shell Static Loads. ..
MLLink Loads. ..

R . .

151



TINH TOAN THIET KE KET CAU BANG CHUONG TRINH SAP 2000 — TU HOC SAP 2000 BANG HINH ANH

Hop thoai Frame Output Segments xuat hién :

MNumber of Segments I-'l

| I]I([: I Eam::ell

GIAI BAI TOAN

D€ gidi bai todn diu tién ban dung
chudt nhip chon vao Analyze > Run hoic
nhan phim F5 trén ban phim.

Trong hop thoai Frame Output Segments
tai muc Number Of Segments ban nhap gid
tri 1a 4 va nhap chon OK.

Analpze Display Design

Set Options.__.

Bay gid ban tha'y xuat hién hop thoai Save Model File As .

Save Model File As

EE

Sawvein: I | by Documents

SEEELE

I_1Corel User Files
1My Pictures
[#]1.sdb

[#]4.sdb

[#]5.sdb

[#]7.sdb

h ¢ khung.SDB

File name: |khung mhandg|

Save

Save as type: ISAP todel Files (* SDE)

[T Open as read-onky

Cancel

~]

il

A

Trong hop thoai Save Model File As tai muc Save in ban chi dudng din dé luu file,
trong muc File name ban dit tén cho file ki “khung phang”va nhap chon Save dé€ file dugc luu.

Analyziz Complete

0MFPLETE

FY
ELEMNENT JOINT-FORCE 0oTTPUOT 21:02:29
NUMBEE. OF FRAME ELEMENTI 3A4VED = 55
FRALHNE ELEMNENT OUTPEUOT Z1:02:30
NUMEBEE. OF FRALME ELEMENTS 3AVED
NUMBEE. OF FRAME ELEMENT3 FRINTED

Z001/05,/19

Z21:0Z: 5K
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Lic nay mdy sé tuy dong gidi bai todn d&€n khi chuong trinh ngirng thuc hién ban phdi xem
Sap c6 bdo 18i hay khong, bing cidch kéo thanh trugt bén phii d€ hién thi cdc thdng bdo.
Né&u thdy bat ky Error nao thi ¢6 nghia s6 liéu tai noi d6 ban da khai bdo sai, vi vy ban

cAn ki€m tra lai. Bai todn khong c6 16i khi chuong trinh thong bdo hiang chit Analysis Complete

°

& cudi file.
13. XEM KET QUA BAI TOAN

Sau khi tinh todn d4 hoan tit xong, ban nhip chon vao OK ctia hop Analysis Complete dé
hién thi truc ti€p k&t qua chuyén vi nhu hinh bén dudi.

—_—— _\_\_'_'__\_'_,_,_:—'

. I R B -

I

"—\_\_\_\_'_'_ _\_\_'_'__\_\_'_'_,—I—’

'\—\_\_\_'_,__\_\_'_,__\_\_'_,__\_\_'_,__\_\_'_,_4—’
Fl

1 1 1 L‘_'_“ i i

K&t qua chuyén vi
14. XEM HINH DANG BAN PAU

D€ xem hinh dang ban dau ctia khung ban vao trinh don Display > Show Undeformed
Shape hay nhan F4 trén ban phim.

Display Design Options Help

Show Undeformed Shape

Show Loads k 4
Show Patterns...

Show Lanes...

Show Input Tables 4
Show Deformed Shape. .. Fb

Show Mode Shape...

Show Element Forces/Stresses 2

Show Response Spectrum Curves...
Show Time History Traces... Shift+«F11
Show Group Joint Force Sums.__.
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3 L 17 iR IAE iE 4 I I]I 1 if5
o = = i | LS| b

E ! | I} .1 7 44 il Fl:] 'y Ly 1]
- o s =2 = &3

| a3 [ K] |4 i] P2 11 PE L 4
o = o = b =

i fel) ' ferd [IE] 47 F | A7 7 L2 11
= - 2t it £ 5

E' 3] R I 14 i] P 15 P L] 15
- - = £ = ¥ |

I 3 .1 ?J?}:- Fh 11

Hinh dang ban dau ctia bai todn khung
15. XEM PHAN LUC

b€ xem noi luc tai cac lién k&t ndi v6i dat ddu tién vao trinh don Display > Show Elemect
Forces / Stresses >Joints.

Display Design Options Help
Show Undeformed Shape F4
Show Loads 4
Show Patterns...
Show Lanes...
Show Input Tables 4

Show Deformed Shape. .. Fb
Show Mode Shape...

Show Element Forces/Stresses 2 Joints.__.
Show Response Spectrum Curves... m
Show Time History Traces... Shift+«F11 Shells...

Show Group Joint Force Sums.__. MLLinks...
Show Influence Lines... 2 Planes...
Set Output Table Mode._.. Ctrl+F12 Asolids...
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Hop thoai Joint Reaction Forces xuit hién :

Joint Heaction Forces

Load  |TINHTAI Load Case v |

* | Reactions i Spring Forces

Trong hop thoai Joint Reaction Forces ban
khai bdo theo trinh tu sau :
= Tai muc Load ban dung chudt
nhap chon vdo tam gidc bén
phdi d€ chon TINH TAI Load
Case.

* Nhip chudt vao Reactions

* Nhip chuot vio nit OK dé
dong hop thoai Joint Reaction

Forces.
1] 4 [\i\ Cancel

& Ik 17 12 AL T I I8 n I

e = = = L5 | -
b ] | ] 1) 44 A 40 PR Ly IE}

- [ s = s ¥
i kx) I} 1] 4] P2 Tl PE 1] 1]

= o = = = =
i el B k] 43 Fl 47 Er L2 IR}

= ~ = e b o
E K| B 14 1] y:] A P L] I

. £

M, “ t 1 ?)f b 1

Khi thuc hién xong dé thdy ré phin luc
tai g6i ban nhdp chudt vao cdng cu Rubber

Band Zoom, nhan giit chudt va kéo chudt dé
tao mot viing chon bao phd toan bd phin bén

dudi va tha nat chudt ra nhu hinh sau:

Define Draw 5Select Assign Analyze Display

& L ele| 2| o|m| 5]

iy
[Fubber Band Zoom|
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i

Hinh khi tao viing chon bao pht

1B
R Y oY
S B
et S . Bl
et & . AT
w18 P

e |

{
\ ) ) )
13|.@@£. ] xl?x & JBIZE-03 i

| 2, 1258,

Hinh khi tha chudt

Sau khi xem k&t qua hién thi noi lyc tai lién k&t ndi véi da't ban nhan F3 trén ban phim
dé trg vé viing 1am viéc ban dau.

16. HIEN THI NOI LUC CUA PHAN TU FRAME

D€ hién thi ndi luc tai phin ti cia Frame ban vao trinh don Display > Show Element
Forces / Stresses >Frame.

Aszzign  Analpze | Display Design DOptions  Help
@l ﬁ-)l J | ﬁ)l M  Show Undeformed Shape F4
Show Loads »
Show Patterns. .
Show Lanesz. ..

Show Input Tables k
Show Deformed Shape._. F&
Show Mode Shape. ..
Joints. __ Show Element ForceszfStresses
q Show Rezponze Spectium Curves. ..
Shells. .. Show Time History Traces. .. Shift+F11
HLLinks... Show Group Joint Force Sums. ..
Planes... Show Influence Lines. .. b
Azolids. .. Set Dutput Table Mode. .. Ctrl+F12

Hop thoai Member Force Diagram for Frames xuat hién :

156



TINH TOAN THIET KE KET CAU BANG CHUGNG TRINH SAP 2000 - TU HOC SAP 2000 BANG HINH ANH

Member Force Diagram for Frames Trong hop thoai Member Force Diagram

for Frames tai muc Load nhip chudt vao tam
gidc bén phai d€ chon trudng hop tdi trong 1a
TINH TAI Load Case.

Load  [TINHTAI Load Case_v |

[ Component ) . N .
 pwiglForce O Torsion Tai muc Component nhap chudét vao

O Shear 22 € Mamert 2-2 Moment 3-3 (moment xoan tai truc dia

............................... huong 3-3).
0 Shear 3-3 & { Moment 3-3 p & )

Nhip chon vao Fill Diagram d€ hién thi

" Scaling biéu dd dudi dang mau dugc té day.
= Auto
{ Scale Factor I
[+ Fill Diagram

[ Show ' alues on Diagram

0K [I Cancel |

& ab 7 1 I8 LE 16
2 | ki Ly h]
K] B ] 5] i
2 47 7 L2 h|
3l B b 2
T L
Hinh khi thyc hién

17. HIEN THI TAI TRONG TAI PHAN TU FRAME

Pé€ hién thi tii trong va gid tri tuong ¥ng tdc dung 1én phan ti Frame, trudc tién vao trinh
don Display > Show Loads > Frame.
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Hop thoai Show Frame Loads xuat hién :

Show Patterns._.
Show Lanes...

Show Input Tables

Display Design Options Help
Show Undeformed Shape F4 |
Show Loads 2 Joint._.

Shell... &

' MNone

Show Frame Loads

Load Name  |TINHTA|

SIS TS e e TS N

" Load Type

Span Loading [Forzes]

Span Loading [Momenks]

Gravity kultipliers

Temperature Contours
Temperature Values
Temperature Gradient 2-2 Walues

Temperature Gradient 3-3 % alues

Trong hop thoai Show Frame Loads
ban thuc hi€n khai bao nhu sau :

* Tai muc Load Name nhip
chudt vio tam gidc bén phai dé
chon TINH TAI

* Trong muc Load Type nhip
chuot vao Span Loading
(Forces) dé hién thi tdi trong,
lyc tic dung 1én phan ti.

* Nhap chudt vao Show Loading
Values d€ hién thi gid tri cda
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¥ Show Jaoint Loads with Frame Loads tai trong.
¥ Show Loading Y alues ,
= Nhap chon OK.
[1].4 I | Cancel I
& AL iy 4R 12 45 T4 LH a8 LE 18
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5 e nl lw 07 L lag 22l lim pr L 05
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18. XEM DU LIEU PUA VAO NHU SG PO HINH HOC

So liéu vé nut:

D€ xem dit liéu da nhap ban vio trinh don Display > Show Input Tables > Geometry

Data.

Loading Data._. k |

t Assign Analyze | Dizplay | Design DOptions  Help

e pE

Show Undeformed Shape
Show Loads

Show Pattemns. ..

Show Lanes. ..

Show Input Tables

F4

Show Deformed Shape. ..
Show Mode Shape...

F&

Hop thoai Display Geometry Options xuat hién :

Dizplay Geometry Options

" Geometry Type
Joint D ata

Frame Element D ata
Shell Elzrment Data
Jaint Conztraint [ata

Jaink Spring D ata

D000

Joint Masz Data

Cancel I

Trong hdp thoai Display Geometry Options
tai muc Geometry Type ban nhap chudt vao
Joint Data d€ hién thi dit liéu vé nit sau d6
nhap chon OK d€& déng hop thoai.

FEIJOINT DATA E
File
JOTHT GLOBAL X GLOBAL -Y GLOBAL-Z RESTRATHTS AHGLE-R AHGLE -B AHGLE -C

1 -10. 00000 0. 00000 0.00000 111111 0. 000 0.000 0.; =~
2 -10. 00000 0. 00oon 5.00000 LU L L 1] 0. 000 0.000 0.1
3 -10. 00000 0. 00000 10. 00000 oOo0o0Do0Do0Do0 0. 000
4 -10. 00000 0. 00000 15. 00000 o000 o0DaGo 0. 000
il -10. 00000 0. 00000 20. 00000 000000 0. 000
& -10. 00000 0. 00oon 25. 00000 LU L L 1] 0. 000 .
T —6. 00000 0. 00000 0.00000 111111 0. 000 0. N
8 —-6. 00000 0. 00000 5. 00000 000000 0. 000 0.000 0.1
9 —6. 00000 0. 00oon i0. 00000 LU L L 1] 0. 000 0.000 0.1
10 —6. 00000 0. 00000 15. 00000 oOo0o0Do0Do0Do0 0. 000 0.000 o1
11 —-6. 00000 0. 00000 20. 00000 o000 o0DaGo 0. 000 0.000 0.1
12 —6. 00000 0. 00oon 25. 00000 LU L L 1] 0. 000 0.000 0.1
13 2. 00000 0. 00000 0.00000 111111 0. 000 0.000 l].l;l

Gidi thich bing két qua Joint Data:

JOINT : s6 thd tu vé niit.

GLOBAL toa dd niit theo hé toa do tdng thé.
RESTRAINTS hién thi diéu kién bién.

ANGLE gi4 tri géc xuat hién khi g6i bi xoay.

Nhap chudt vao thanh trugt bén phii dé xem tit ci nhitng gid tri. Nhap chuudt

vao niit Close géc trén bén phdi d€ d6ng hop thoai Joint Data.
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So'liéu vé phan ti :

Vao trinh don Display > Show Input Tables > Geometry Data.

I Assign Analyze | Dizplay Dezign Options Help

| /®| ,@l '@l /@l @ Show Undeformed Shape F4
Show Loads

Show Patterns. ..

Show Lanes. ..

Show Input Tables

Loading Data... | Show Deformed Shape. . F&
Show Mode Shape. ..

Hop thoai Display Geometry Options xuat hién :

Trong hop thoai Display Geometry Options

- Geometry Type ban dung chuét nhap chon vao Frame

O Joint Data Element Data vi nhap OK d€ xui't hién bang

%) Frame Element Dats gia tri Frame Element Data.
. S%II Element Diata
) Joint Constraint Data
I
I

Joint Spiing Data

Juink bazs Data

| 1].9 I |Eant:el|

EEI:FIA.H E ELEMENT DATA
Eile
FRIME JHT-1 JHT-2  SECTION AHGLE PBELERSES SEGMEHTS Rl R2
1 1 2 carT 0. 000 ooooon 4 0. 000 0.000 §a
2 2 3 caoT 0. 000 000000 4 0.000 0.000
3 3 4 caoT 0. 000 000000 4 0.000 0.000
4 4 3 caoT 0. 000 000000 4 0.000 0.000 'LE
3 3 6 caoT 0. 000 000000 4 0.000 0.000
6 1 [i] caoT 0. 000 000000 4 0.000 0.000
1 [i] 9 caoT 0. 000 000000 4 0.000 0.000
[i] 9 10 caoT 0. 000 000000 4 0.000 0.000
9 10 11 caoT 0. 000 000000 4 0.000 0.000
10 11 12 caoT 0. 000 000000 4 0.000 0.000
11 13 14 caoT 0. 000 000000 4 0.000 0.000
12 14 15 caoT 0. 000 000000 4 0.000 0.000
13 15 16 caoT 0. 000 000000 4 0.000 0.000
14 16 11 caoT 0. 000 000000 4 0.000 0.000 -

Trong bang Frame Element Data:
= FRAME : S¢ thif tu phan ti.
= JNT -1 : Nit dau.
= JNT -2 : Niit cudi.
= SECTION : Vit liéu cot , dAm.
* ANGLE : géc clia phan tif khi ¢t , dim bi nghiéng.
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= RELEASES : thanh phan lyc dugc gidi phéng.
» SEGMENTS : s6 phan doan
= R :chiéu dai clia doan lién két ciing

So'lidu vé tai trong :

Vao trinh don Dislpay > Show Input Tables > Loading Data.

Select Assign Analyze | Display Design Options Help

EIEEEEl

Geometry Data. ..

Show Undeformed Shape F4
Show Loads

Show Patterns. ..

Show Lanes. ..

Show Input Tables

Loading Data..

Show Deformed Shape. .. F&

Hop thoai Display Loading Options xuit hién :

Dizplay Loading Options

Di I Cancel I

Trong hop thoai Display Loading Options tai
muc Load Name nhip chu6t vao tam gidc bén

Load Name  [SilERY - phdi d€ chon TINH TAI
" Load Type Ti€p theo trong muc Load Type nhip chon
' Joink Forces vao Frame Span Distributed Loads va nhip
© Joint Displacement Loads chon OK dé bang gid tri FRAME SPAN
O Freme Giraviy Loads DISTRIBUTED LOADS Load Case TINH
' Frame Span Distibuted Loads | 0a ase
{2 Frame Span Point Loads TAI xuat hién.
' Frame Thermal Loads
€ Shell Gravity Loads
0 Shell Uriform Loads
0 Shell Pressure Loads
€ Shell Themal Loads

JIFRAME SPAN DISTRIBUTED LDADS LoadCase TINHTAI [ x|

File
FRAME TYFE DIFECTION DISTRHCE-R YALUE-R DISTAHCE-B YALUE -B
E 31 FORCE GLOBAL -Z 0. 0000 ~-0.6000 1.0000 -0.6000 &
32 FORCE GLOBAL-Z 0. 0000 -0.6000 1.0000 -0.6000
36 FORCE GLOBAL-Z 0. 0000 -0.6000 1.0000 -0.6000 E_
31 FORCE GLOBAL-Z 0. 0000 -0.6000 1.0000 -0.6000
11 FORCE GLOBAL-Z 0. 0000 -0.6000 1.0000 -0.6000
42 FORCE GLOBAL-Z 0. 0000 -0.6000 1.0000 -0.6000
16 FORCE GLOBAL-Z 0. 0000 -0.6000 1.0000 -0.6000
11 FORCE GLOBAL-Z 0. 0000 -0.6000 1.0000 -0.6000 ;I

Trong bing FRAME SPAN DISTRIBUTED LOADS Load Case TINH TAI :

= TYPE
= DIRECTION

: Kiéu luc hoic moment

: Phuong cta tai trong.

Chtic mirng ban da hoan tAt bai tip nay.
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BAITAP 6

KHUNG KHONG GIAN

* Cho hé khung gdm 4 tang, khodng c4ch gifta cdc tang 1a 4m.
* S0 nhip theo phuong X la 2

* S8 nhip theo phuong Y 1a 2

* Bé rong nhip theo phuong X 13 Sm

= Bé rong nhip theo phuong Y 1a 5m

*  Vatliéu 1 bé tong cot thép (BTCT) v6i md dun dan hoi: E = 2.6510° T/m>.
» Heé s6 Poisson v =0.2.

= Trong lugng riéng ctia BTCT 1a : 2.5 T/m’

» Kich thu6c clia cdt ting 1 va 213 0.4 x 0.4.

= Kich thudc clia cdt ting 3 va 412 0.3 x 0.3

» Kich thudc ctia dim ting 1 va 2132 0.3 x 0.4.

» Kich thu6c cla dam ting 3 va 412 0.2 x 0.4.

* Luyc phan bd tdc dung 1én ting 1 va 212 0.8 T/ m.

P02 03 P02
P P 7
Am | pos 0. P02
P02 03 oo | P02
pg. ) L
Am | gy 0. arﬂ
,,
P=l 5 =15 P=l5
P, Piﬂ
4m P=l 5 =y P=lf J,
AR o A
Sm Sm 2m
Khung khong gian

Vi s6 liéu bai todn ban diu, ban hiy ti€n hanh gidi bai todn theo trinh ty sau :
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1. KHOIDONG SAP 2000
T trinh don Start chon Programs > SAP 2000NonLinear.
2. CHON PON VI TINH TOAN

Nhap chudt vao tam gidc bén phai cudi
man hinh d€ chon don vi 12 Ton-m.

3. TAO MOT MO HINH MAU

File | Edit View Define Draw Select Ass
Hew Model. . Ctrl+M

Pé€ tao mé hinh miu diu tién ban vao
trinh don File > New Model from Template.

Mew Model from Template. h
Open ...

Ctrl+0

Hop thoai Model Template xuAt hién :

¥t Model Templates [ x|

H.H

e

PR
j "'. f "-. f HD Ez;ﬁ;zﬂ
HHER

Trong hdp thoai Model Template ban dung chudt nhap chon vio mau thit bdy nhu hinh
con tré chi bén trén d€ xuit hién hop thoai Space Frame.

Hop thoai Space Frame xuit hién :

Space Frame

il Humber of Stories
Humber of Bays along #

Feshaints Humber of Bays along

—
PR

r. [2

I%Gridlines Story Height .
e
e

Cancel I

P .

Bay width along
Bay width along '
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Trong hop thoai Space Frame ban khai bdo theo trinh ty sau :
e Nhap chudt vao Restraints d€ bd chon
e Number of Stories (so ting) : 4
e Number of Bays along X (s6 nhip theo phuong X) : 2
e Number of Bays along Y (s6 nhip theo phuong Y) : 2
e Story Height ( chiéu cao ting) : 4
e Bay width along X (bé rong nhip theo phuong X) : 5
e Bay width along Y(bé rong nhip theo phuong Y) : 5
e Sau cling nhap chon OK dé déng hop thoai.

Bay gid trén man hinh xudt hién hai cta s6 1am viéc khi d6 ban ding chudt nhap chon
vao Close d€ déng ctra sd c¢6 tén X-Y Plane @Z=16 nhu hinh sau:

# %y Plane @ 7=18 1= x!l 1 3-D View I [=1)F3
Close -
- e e
\ r/

P
\ /

\/

Hinh khi hoan tat
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Ti€p theo ban goi 1énh View > Set 3D View Define Draw 3elect Assion
View hay nhén t5 hop phim Shift + F3. Set 3D View. ShiftF3

Set 2D Yiew... k Shift+Ctrl+F1

Hop thoai Set 3D View xuit hién :

Set 3D Yiew

L

" Yiew Direction Angle™ | " Fast Yiew |

[79~ [§ Flan s
|1I] @ Elevation
II] @ Aperture =

1].9 | Cancel |

Trong hop thoai Set 3D View trong muc View Direction Angle ban nhép gid tri vao nhu
sau : Plan :-79, Elevation : 10, Apetrue : 0 sau d6 nhdp chon OK d€ d6ng hop thoai 3D View

=y

== |
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4. HIEN THI CAC THONG SO

P& hién thi thong sO 1én khung ban vao View Define Draw Select Assign
trinh don View > Set Elements hay nhin td Set 3D View... Shift+F3
th phim Ctrl+E. Set 2D View. . Shift+Ctrl+F1
Set Limits...

Hop thoai Set Elements xuat hién :

FJointe— | [Framezs™ | [ Shell:™ | [ HLLink | [ PlanesfAzolids]
¥ Labels i : [ Lahels [0 Labek [ Lahels
¥ Festraints [T Sections [ Sections [l Fropeties [ Material:
[T Constraints [T Releases [ Local dxes [ Local dxes [ Hide
[T Springs [T Local Aves [ Hide [ Hide FEolids—
[T Mazses [T End Offzets [ Lahels
[T Local Axes [T Segmernts [ Material:
7 Hide [T Hide O Hide

" Options
[T Shrink Elements [ Show Extrusions [T Fill Elements [+ Show Edges

Trong hop thoai Set Elements ban trinh tu khai bdo céc thong so:
e Trong hdp thoai Joints nhap chudt vao Labels
e Trong hop thoai Frames nhdp chudt vao Labels.

e Sau ciing ban nhap chon vio OK d€ déng hop thoai.

18

I?T?.

IS sy

i7

JIT{?.

|8

15

IEIT%.

14

is

o 1%

47y

S& hién thi 1én khung
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5. KHAI BAO PIEU KIEN BIEN

= Pé& khai bdo diéu kién bién, dau tién Define Draw Select Assign Analyze
ban ding chudt nhap chon vao cong cu J | & | pl ﬁl ,@l ,@l ,@Jl ,@l
Rubber Band Zoom, sau d6 di chuyén TFiobber Band Zoom]

chudt vao vung lam viéc theo vi tri nhu
hinh con tr6 chi bén dudi.

LR s ] 4 45
-@/ 44 i 52

'&) Ad ”' 44 ?

¥
24
2 i].

2R
2

4F 4 L

35-%1

2

44 :

gﬁiﬂ_ #ziﬂyﬁy
™ &
= ug.”— ] 2 a7 - N

14 : 4
AP 1L ﬁ?i
va bk ATk JT
é '&__} y is '

y g |

Biy gid nhan giit chudt va kéo theo dudng chéo dé tao viing chon bao phii toan bd 6 niit
bén trdi nhu hinh bén dudi, sau dé ban thd chudt ra nhu hinh sau:

vy

Tao vung chon

29

_.;:
25

*—
*—
1
[P

Hinh khi dugc phéng 16n

167



TINH TOAN THIET KE KET CAU BANG CHUONG TRINH SAP 2000 — TU HOC SAP 2000 BANG HINH ANH

* Theo bai todn ban diu cho hai loai lién k&t d6 12 ngdm va gdi c¢d dinh do vy ban khai
bdo cho nit hai 1an
Lién k&t ngam :
e Trudc ti€én ban dung chudt nhﬁfp chon tung nit 1, 6, 11, 16, 21, 26, khi ban

nhap chon vao nit ndo thi tai nidt dé6 xuat hién mot ddu chéo nhu hinh sau.

Chil ¥ : ban phdi nhdp chudt ding vao nit, khéng nhdp vao cét néu ban chon nham ban diing
chudt nhdp vao chinh noi dé mét lan nita.

i
— Lt Iy
- . —
// \\
N e
E A i
-~ - EEEN
- Y
Hinh khi chon 9 niit

Bay gid ban vao trinh don Assign > Assign  Analyze Display Design Options H

Joint > Restraints. _ Jdoint ] ﬂ‘*‘*t'ai"“---h

Erame k Constraints. >
Shell k Springs...
ML Link k Masszes .

Hop thoai Joint Restraints xuit hién.

Trong hdi thoai Joint Restraints tai muc

Fast Restraints ban diing chudt nhap vao Tab
diu tién nhu hinh con trd chi bén trén va nhip
chon OK d€ d6ng hop thoai Joint Restraints.

 Restraintz in Local Directions
[¥ Tranzlation 1 | Rotation about 1
¥ Tranzlation 2 | Rotation about 2

[¥ Tranzlation 3 | Rotation about 3

" Fast Restraints

MR

| [1].4 I | Eancell

— [

Lién két ngdm da xudt hién
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Lién ké&t g0i ¢ dinh :
e Tuong tv nhu trén ban diing chudt nhdp chon vao nit 31, 36, 41 sau dé
vao trinh don Assign > Joint > Restraints.

Hop thoai Joint Restraints xuat hién.

Joint Aestraints

" Resztraintz in Local Directions

[w Translation 1 [T Rotation about 1
[¥ Translation 2 [T Fotation about 2
[w Translation 3 [T Fotation about 3

" Fast Restraints

HREE

| (1] I | Cancel I

Trong hop thoai Joint Restraints tai muc Fast Restraints nhap chudt vao Tab thit hai

tinh tir trdi qua.

a2 Yza 5
= > 16

Lién k&t g6i xuat hién

Pé€ viing 1am viéc trd lai ch& @6 nhin - - -
View Define Draw Select Aszign

ban dau ban vao trinh don View > Previous Set 3D View... S hifteF3
Zoom Set 2D View... Shift+Crl+F1
Set Limits. __
Set Elements.__ Ctrl+E

Rubberband Zoom F2
Besztore Full Yiew F3

Zoom In One Step Shift+F8

Zoom Out One S5tep  Shift+F9
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6. KHAIBAO PAC TRUNG VAT LIEU

Pé€ khai bdo dic trung vé€ vt liéu ban vao
trinh don Define > Materials d€ xuat hién hop

thoai Define Materials.

Define Draw 5Select Aszzign Ana

Matenals. ..

Frame Sechions.. k
Shell 5ections...
MHLLink Properties.__

Hop thoai Define Materials xu4t hién.

Define Matenals

" Materials [ Click to:
OTHER | Add new M aterial I
STEEL

| iM odify/5 huw%ateriai I

Cancel

Material Property Data

Trong hop thoai Define Materials tai
muc Materials ban nhdp chudt vio CONC,
trong muc Click to nhap chuot vao Modify /
Show Material d€ xudt hién hop thoai
Material Property Data.

Material Name I

Design Type I "l

bass per unitVolume II]
YWeight per unitalume II]
Modulus of elasticity |2-5595|
Foisson's ratio Iﬂ-2
Coeff of thermal expansion II]

" Analysis Property Data [ Design Property Data

Reinforcing yield stress, fy IBI]_
Concrete strength, fc |4-
Shear steel vield stress, fys |4I]_
Concrete shear strangth, fos |4-

Cancel

Trong hop thoai Material Property Data tai muc Analysis Property Data ban ti€n

hanh khai bdo nhu sau :

e Mass per unit Volume nhdp vao gid tri: 0

e Weight per unit Volume ban nhdp vao gid tri: 0

e Modulus of elasticity : 2.65¢6

e Poissons ratio : 0.2 (hé so poisson).

e Tié&p theo nhap chon OK dé déng hop thoai Material Property Data.

e Nhip chon OK dé d6ng hop thoai Define Materials.
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1. KHAI BAO NHUNG PAC TRUNG VE HINH HOC

D6i véi bai todn trén gdm bon thanh phan
d61a C1:0.3X0.3,C2:04X 0.4,D1:03X it

0.4,D2:02X 0.4,

* Pau tién ban vao trinh don Define > Shell Sections...

HLLink Properties.__

Define | Draw Select Assign Ana

Frame Sections.

Hop thoai Define Frame Sections xuit hién :

= Trong hop thoai Define Frame
Sections tai muc Click to ban

Define FramJ@> ections

dung chudt nhé’p chon vio tam  Frame Sections | [ Click to:
gidc bén phﬁi clia hop Add / M ame Impart | A4fide Flange LI
Wide Flange dé chon Add Aidd | 7ide Flange ]
Rectanuglar nhu hinh bén dudi Add Tee -
2 ~ A A . Add Angle
dé xuat hién hdp thoai ‘dd Dovble dngle
Rectangular Section. Add Box/Tube
&dd Pipe
itdd Bectangular =
Add Circle —
&dd General b

Cancel

Hop thoai Rectangular Section xuat hién :

Rectangular Section

Section Name |03|13

| Properties

| Section Properies I | Modification Fal::torsl Material ICONC :,v

Dimensions
Depth (3] |']-3
Width (12) 0.3
3
| Concrete
| Reintorcement I | 0OK I | Cancel I

Trong hop thoai Rectangular Section ban khai bdo nhu sau :
e Tai muc Section Name ban nhap tén 0303
e Trong muc Dimensions nhap gid tri vao muc Depth 1a 0.3, va muc Width

1la 0.3
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e Tai muc Meterial nhdp chudt vao tam gidc bén phai dé€ chon loai vat liéu
la CONC.
e Nhap chon OK dé déng hop thoai Rectangular Section.
* Bay gid tai muc Click to ban nhidp chon vao Add Rectangular.

Define Frame Sections

[ Frame Sections™ | [ Click to:
Name [importIfwide Flange v |

FSEC

| Modify/Show Section |

| Delete Section I

Hop thoai Rectangular Section xuit hién.

Rectangular Section

Section Hame ||]4|]4
" Properhies
| Section Properties I | F odification Fau:t-:ursl taterial IEDNE j"
" Dimenzions i

Depth [t3] 0.4 X
Wwidth [12] [o4]

[

| Reinforcement I | [1].8 [ﬁ | Cancel I

" Concrete

Trong hop thoai Rectangular Section ban khai bdo theo trinh ty sau :
e Tai muc Section Name ban nhdp tén 0404.

e Trong muc Dimensions khai bdo ti€t dién cho cot bing cdch nhap gié tri
vao muc Depth l1a 0.4, va muc Width 1a 0.4.

e Tai muc Meterial nhdp chudt vao tam gidc bén phai dé€ chon loai vat liéu
1a CONC.

e Nhip chon OK dé déng hop thoai Rectangular Section.
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= Trong hop thoai Define Frame [N Rar il

Sections tai muc Name dia xuit

hién hai nhém cot vira khai bdo Frame Sections Click to: _
bén trén, ti€p theo ban thuc hién Hame limpor ide Flang= |
303

tuong tu nhu vay dé nhap kich
thuéc cho dam 0.2 x 0.4, bing FSECT
cich nhdp chudt vao tam gidc |
bén phdi d€ chon Add |
Rectangular.

= Trong hop thoai Rectangular

&dd Rectangular

Madify/Show Section |

Delete Section I

Section ban khai bdo nhu hinh

bén dudi. _Eanc:el

Section Hame |I]2I]4

" Properties

| Section Properties I |Mudification Fac:tu:nrsl d aterial IEDNC j"

" Dimensions

Depth [t3] [o:2
Wwidth [2] [0.4 1

Tear

L]

[ Concrete

| Reinforcement I | [1].4 I | Eancell

Tiép theo thuc hién lai budc trén d€ nhap kich thuc cho dam c6 tiét dién 0.3 x 0.4 nhu
trong hop thoai sau :

Rectangular Section

Section Name |I]3I]4
 Properties
| Section Properties I | b odific-ation Fau:tc:rsl M sterial IEDNE j"

" Dimensions |

Depth [13] [0:3
width [12] [0

Tt

4%}

| Reinfarcement I | DKRJ | Eancell

[ Concrete
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= Bay gid trong hop thoai Define DT AT LIRS

Frame Sections xuit hién bon
nhoém didc trung (nhu trong hop
thoai bén dudi). Sau cung ban
nhap chon Ok dé€ déng hop thoai
Define Frame Sections.

" Frame Sechtions

M ame

" Chck to:

I [rmpart |fide Flange

=l

0204
0302

0404
FSEC1

| Modify/Show Section |

| Delete Section I

ir

Cancel

2. GANPAC TRUNG VAT LIRU VA TIET DIEN CHO PHAN TU
» Pé€ khai bdo dic trung cho phin ti ban phai khai bdo cho tirng phan tit bing cich theo

trinh tu sau :

» Khai bdo cho cot ¢é cling dic trung C2 : 0.4 X 0.4 12 cOt clia tAng 1 va ting 2.

e Trén thanh cdng cu ban ding chudt nhap chon vio bi€u tugng sau do
di chuyén chudt vio viing 1am viéc nhu hinh sau.

& @@= %] - [<]ol~]
:k} :I"é:l ‘!5 — :;5:' ‘!? pu P ﬁx ol
; 7 (# " a0
“ R
n // 2 24

¥ 3515\_1,
3|Zﬂh
BN

Biy gi ban nhan giit chudt va vé mdt dudng thing ngang qua tit ca cot clia tAing dusi

cung va tha nit chudt ra nhu hinh sau :

= =
12
- ?,é:.: LT l_hl?}r 57a I.;g
- i 4% ;E' : A7 ﬁ"\'
2 o 7
Pl gt 2o
L 4 R
SR T " S N 7 S
]
T | P ] %
1
1
1
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I%.--r

.. S B

U

]l_

r e

.

i

NN X I

l&

|l_

;i
A

e

17

Sy,

a2 _L

[

—

T

> Sections

Hinh khi tha chudt

By gid ban goi 1énh Assign > Frame

Azzign Analyze

Joint

Shell
MLLink

Dizplay Design

]

]
[

Options  Help

I:-:?II.I?Iﬁ’-'u—r‘I l.:l-:.-ll?l

Beleaszes... g

Local Azes. ..

Hop thoai Define Frame Sections xuit hién :

Define Frame Sections

" Frame Sections

Mame

0204
0303
0304

FSECT

[ Click to:

IImpu:urt |Mfide Flange

-l

| &dd 1wide Flange

-l

| Modifp/Show Section |

| Delete Section

Trong hop thoai Define Frame Sections tai muc Name ban dung chudt nhdp chon vao
0404 sau d6 nhap chon OK.

Chii ¥ : Ban hdy ding cong cu Zoom dé phong lon doi tuong, néu ban mudn nhin thdy tiét dién
0.4 x 0.4 xudt hién trén cét ciia tang 1, sau dé ban phdi tré lai viing lam viéc ban ddu, cdch thicc
hién ban hdy xem trong phan trudc.

1

Bae4

5 :
- : 3
Z E
2 /! $ 4 T
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d6 thuc hién lai nhu budc trén. K&t qué nhu hinh sau.

Ti€p theo ban gin dic trung vat liéu cho cdt clia ting 2 bing cdch chon cdt tAng hai sau

Z Pk = o &
i fér'f“} % P FeEi s
i F3EL | o s
P . FaEL | i}&
k =F GEL | i .
3 g.rssm % =
EE = = =
= e =
3 o P | FeE
ec:g’ :éi;,"-‘*f = o
L FSECy %{t FREL | {k%"
& s e &
= -
- & 4 = Z
= - =
- = =
- =
= =l 8y
1 A
| |
s -3

Ban diing chudt nhap chon cong cu cé biéu tugng

Ml P SN N
| sau d6 di chuyén vao vung lam

viéc nhan giit chudt va ti€n hanh vé& dudng thing nhu hinh sau :

FSELC )
FaEC!

FEC!
F2EL |
SEC|

e

?‘}
e
{rl:“::

FSEL)

T

2

‘3-::'} {(13"

L]
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= Tuong tu ban goi I€nh Assign > Frame > Sections, trong hop thoai Define Frame
Sections ban chon 0304 sau d6 nhap chon OK dé déng hop thoai.

Define Frame Sechons

" Frame Sechons [ Click to-
M arne Ilmpu:urt Ifide Flange ;I
0204
0303 [add1wide Flange =]
0404 . _
FEECT | FodiftyShaw Section I

| Delete Section I

» Khai bdo cho dim ctia taing 1 va tang 2, D1 : 0304

Nhin gitt chudt vao vi tri nhu hinh bén dudi sau dé kéo xién qua phdi dé tao mot viing
chon bao phti toan bo dim tang 1 va tha chudt ra. Tudng tu nhu trén ban hdy chon dam ctia
tang 2.

E ) = ~ - =
% % - o FEE% = N FeS =
q:}{'::ab FaELC | {‘%,-} FER | = %*}H
'%' -_;5" .-;é:}
L gfsie L FsEL] G
= 5 4= -
3 * Z 3
= L = lq
1 > ¢ AN
1 1 A

e =
=
E:} """ Esi% ______ I
I Qﬂ‘g' FaEC | e E
A B T el !
1 [ -
A -
_________________ -
3 ° 5 %
= =T
1 = iy
L A
1 1

Tao vung chon
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= Viao trinh don Assign > Frame > Sections, dé xuit hién hop thoai Define Frame

Sections.

Trong hop thoai Define Frame Sections tai muc Name ban dung chudt nhdp chon vao

0304 va nhip chon OK dé d6ng hop thoai.

Define Frame Sections

" Frame Sections

MHame

0204
0203

{1304
0404
FSEC1

" Click to:
I Irmpart | Mwide Flange

-l
-l
[ Modify/Show Section |

N

| &dd | Awide Flange

» Khai bdo cho dim cia ting 3 va tang 4, D1 : 0204 ban thuc hién nhu trén va chon 0204.

A28
b . B2
ik @ %
@ B2R4 %?-:f.'« BoA4 iqgﬁ’f*
o
=528 | _lnop ik
o = = =
= -
| B 5 :
T |3
= &h 93‘% . B2AE

N H2R4
.;ﬁ@" ;w -:gﬁ?\ ey (iﬁ:h
= & =
- g z ®
- = Z =
T | Ba BIEE
N P g . & N
-:g§:> Em li@.‘.- . (gg"ih
g = 7z i
- =
= = z
= = -,I,.' I
IR 1., % |4
J_ Zﬂh
1 A
Hinh khi thyc hi€én xong
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3. KHAI BAO TAI TRONG
* Khai bdo trudng hgp tinh tai

D€ khai bdo trudng hdp tinh tdi diu
tién vao trinh don Define > Static Load

Cases.

Define

Materials...

Frame Sections..
Shell Sections...
NLLink Properties...

Draw Select Assign  An

Static Load Cases._..

Hop thoai Define Static Load Case Name xuit hién :

Define Static Load Case Hames

" Loads

Load

Type

Self Wweight
M ultiplier

fLoaD1 DEAD

HEE

~|h

" Click to:

Add niew

Load

| Change Load %J
|

Cancel

= Khai bao truong hgp tai trong

Luc tap trung tai niit :

Trong hop thoai
Define Static Load
Case Name ban
dung chudt nhdp
chon vao Change
Load sau d6 chon
OK d& doéng hop
thoai.

Trén thanh cong cu ban ding Rubber Band Zoom dé phéng 16n tang 1,

bing cdch nhdp va giit chudt sau d6 kéo chudt xién qua phai dé tao mot
viing chon bao phd tit cd tang mot,

Define Draw Select

AN Il El

Aszsign

Analyze

i
[Rubber Band Zoom|

Chon tit cd cdc nit & ting 1 bing cdch ban ding chudt nhip chon tirng

nat nhu hinh sau.
= = g
& B30 -
b, % . A3
e T 3
\,@5:} 0364 8% 3304 5
4 - L g />\\ g
5 ° < / S
=T = =
=1 =TI =1
— I
= - =
= = =
= L = & = Ah
| | ® ﬁﬁ
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= Bay gid ban goi 1€nh Assign > Joint Static Loads < Forces.

Aszzign  Analpze Display Design Options Help

Joint Y e | e o] Pl =
Erame k
Shell 3
HLLink 3

Joint Static Loads. . r
Frame Static Loads. .. k Dizplacements. .
Hop thoai Joint Forces xuit hién :

Trong hop thoai Joint
Forces tai muc Load Case Name

Load Case Name [CoaD1 ~] ban nhdp chon LOADI, tai muc

Loads ban nhdp gid tri 1a -1.5

[ Loads —  Options vao Force Globalz (gid tri cia tai

Force Globalx 10 @ Addto existing loads trong tic dung theo phuong truc

Force Glabaly [0 ' Replace existing loads téng thé Z) sau d6 nhap chon OK
focoindz 18 O Delete evising loads dé déng hop thoai Joint Forces.

Ban hdy phéng 16n vung
nhin 1én 3 1an d€ xem két qui.
Sau dé nhé trd vé& viing 1am viéc
ban dau cédch thyc hién nhu phan
trudc.

Foment Global #54 II].

FMaoment Global Il].
koment Global 22 II].

|

1. 50
.50

4 v,

.50

1.5
.50

4 V,

.50

1. 56
| . 5Y

W

.50

'

/

M

T4i trong da xud't hién trén niit clia ting 1

Ban thic hién tuong tuf cho ting 2 va ting 3 biing cdch diing chudt nhap chon céc niit clia
hai tAng nhu hinh bén duéi.

Chii ¥: Ban hdy nhdp chon chinh xdc vao cdc nit néu khong sé khong gidi duoc bai todn ,
trong qud trinh thiec hién néu chon khong diing vao miit ma ban cdn chon thi ban ding chudt
nhdp chon vao chinh né.
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S
Fans

ey
S5,

v
ES

e
ES

ke
F

ket
P

g
F

Tl
s

ke’
EY

ke
Fand

ke
Fad

ket
EaY

= Bay gid ban vao trinh don Assign > Joint Static Loads < Forces.

Hop thoai Joint Forces xuit hién :

Joint Forces

Load Case Hame

|LoAD -]

" Loads

Force Global # Il].
Force Global v II].

Force Global 2 -0.8

" Options
% Add to existing loads
{" Replace existing loads

{7 Delete exizting loads

koment Global #3 II].

kaoment Global v Il].
koment Global &£ II].

ok ]

Trong hop thoai Joint
Forces tai muc Load Case
Name ban nhdp chon LOADI1,
tai muc Force Globalz ban
nhap gid tri 1a —0.8 (gid tri cia
tai trong tic dung theo phuong
truc tong thé Z) sau d6 nhdp
chon OK dé€ déng hop thoai
Joint Forces.

= 3 3
2 ¥ 5 v s %
qﬁ : =
¥ W =y
3 3 =
- =0
2 ¥ S s
qf : =
¥ ¥ =
Hinh khi thyc hién xong
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G4n Iy tap trung cho phan tir :

»  Trudc tién ban ChQn dﬁm Select  Assign Analyze Display Design Options Help
cda ting 1 va thng 2 biing Pointer Window
. R R Deselect b Intersecting Line
cach vao trinh don Select > 2 Plane

Get Previous Selection XZ Plane

Clear Selection Ctrl+U) Y7 Plane
Groups...

Select > Frame Sections.

Frame Sections.__.

Hop thoai Select Sections xuat hién :

= Trong hop thoai Select Sections ban

dung chudt nhdp chon vao 0304 va

. 0204 - -
nhap chon OK. 0303
04
0404 Cancel
Dane [Cancel |

* Tiép theo ban vao trinh don Assign > Frame Static Load > Point and Unifrom.

Assign  Analyze Display Design Options Help

Jaoint 'I[z]l fl{l
Frame 3
Shell 3
MLLink 3
Joint Static Loads... 2

Frame Static Loads... 4 Gravity._..

Shell Static Loads... 2 Point and Unifurm...‘

Hop thoai Point and Uniform Span Loads xu4t hién :

Point and Uniform Span Loads Trong hdp thoai Point and

Uniform Span Loads tai muc

Load Case Name [LoaD1 ] Load Case Name ban dung
chudt nhap vao tam gidc bén
Load Type and Direction Options phﬁi dg chon LOADI, sau d6

% Add to exizting loads .
" Replace existing loads tai muc Uniform Load nhip

Direction IGl':":'E‘lZ j" " Delete existing loads vao gid tri —0.8 va nhé'p OK dé
dong hop thoai Point and

' Forces € Moments

" Point Loads

1 2 3 4 Uniform Span Loads.
Distance [0 [0.25 |0.75 1.
Load [0 0. fo. [
¥ Relative Distance fram End-l 7 Absolute Distance from End|

" Uniform Load

|-|]_3— | [1].4 [’% | Eancell
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Ti€p theo ban vao trinh don Select > Select> Labels.

Hop thoai Select by Labels xuat hién :

Select by Labels

" Select Element

Elerment Type

" Select Labels
Start Label

End Label

Increment

Cancel

Trong hdp thoai Select by Labels tai muc
Element Type ban nhip chon vao tam
gidc bén phai d€ chon Frame, trong muc
Select Labels nhip vao nhitng gid tri
theo trinh tu sau: Start Label : 61, End
Label :81, Increment: 4

Bay gi6 vao trinh don Assign > Frame Static Loads > Point and Uniform.

Assign  Analyze Display Design Options Help
Jaoint 2 IE' * | + |
Frame 2
Shell 3
MLLink 3
Joint Static Loads... 2
Gravity_

Shell Static Loads... 2 Point and Uniform...
MNLLink Loads... 2 Trapezoidal...

i Temperature. ..
Joint Patterns...

Prestress...

Hop thoai Point and Uniform Span Loads xuit hién :

Point and Uniform Span Loads

™ Relative Distance from End-l

Load Caze Hame ILEII-‘-.D1 ﬂ
" Load Type and Direction | [ Options
& Fomes € Moments % Add to existing loads
= FReplace existing loads
Direction IGI:::I::aI Z jv " Delete exizting loads
" Point Loads
1 2 K] 4
Distance |1 |4 [ jo
Load |04 [H0.4 0. 0.

¢ Abzolute Distance from End-|

" Uniform Load

—

DK[: I Cancel I
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Trong hdp thoai Point and Uniform Span Loads ban ti€n hanh khai bdo nhu sau :

Tai muc Load Case Name ban diing chudt nhap vio tam gidc bén phai dé
chon LOADI.

Nhap chon Forces.
Nhap chudt vao Absolute Distance from End-1.

Trong nuc Point Loads ban nhdp gid tri nhu sau :

Distance

1 4 0 0

Load

-0.4 -0.4 0 0

Trong muc Uniform Load nhap gid tri 1a 0.0.

Nhip OK d€ déng hop thoai Point and Uniform Span Loads.

Hinh khi thuc hién hoan tat

Ti€p theo ban khai bdo tdi trong cho dim ciia tAng 3 va tang 4 bing cdch ban diing chudt
nhap chon vao dim doc ctia ting 3 va 4 cdch chon nhu sau :
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* Trudc tién ban diing chudt nhip chon cong Yiew Define Draw Select Assign

cu Rubber Band Zoom sau d6 dit chudt tai ﬂ il @ _’l &lf@lf@lf@lf@ll

|RubberBand ZDDml

vi tri trén cung nhu hinh sau :

!

Vi tri nhap chudt

* By gid nhap va gift chuot, sau d6 kéo mot viing chon bao phii toan bd khung cia ting
3,4 nhu hinh sau d€ phéng 16n hai ting nay.

Hinh khi thuc hién
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» Tié&p theo ban diing chudt nhdp chon vao tirng phan t ctia tang 1 : 63, 67, 71, 75, 79, 83.
tﬁng 21a:64,68, 72,76, 80, 84.

= Vao trinh don Assign > Frame Static Loads > Point and Uniform

Assign  Analyze Display Design Options Help
Joint I[g]l fl;l
Frame
Shell

HNLLink

b
4
b
b

Joint Static Loads... 2
Frame Static Loads... Gravity._.

Shell Static Loads... Point and Uniform... h

Hop thoai Point and Uniform Span Loads xuit hién :

Point and Uniform Span Loads

Load Case Name LA LI

 Load Type and Direction | [ Options

@ L
& Forces € Moments Add to existing loads

" Replace existing loads

Direction IGIDbaIZ :‘v ' Delete existing loads

[ Point Loads
1. 2. 3. 4
Distance |1- |4. Il]. |I].
Load  [0.4 [-0.4 Jo. [o.
i~ Relative Distance from End-l & Abhsolute Distance from End-l

[ Uniform Load

I—I].? | OK I | Cancel I

Trong hop thoai Point and Uniform Span Loads tai muc Uniform Load ban nhip vao
gid tri 12 —0.7 sau d6 nhap chon OK d€& déng hop thoai.
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Hop thoai Analysis Options xuat hién :

Analysziz Options

" Available DOFs ]

Ty
P m oA
» UZ ¥ FRZ

" Fast DOFs=
Space Frame  Plane Frame Plane Grid  Space Truzs
H::::m::::ﬁ
HEEHHHH
E::ﬁ::ﬁ
PO . = — = H::::&t:::ﬂ

ez Plane =1 Plane

[T Dynaric Analysis | I
[T Include P-Delta | |
W {Generate Output | Select Dutput Options |

kemon [ KB IEEIEIEI

Trong hdp thoai Analysis Options tai muc Fast DOFs ban dung chudt nhdp chon Space
Frame (nhu hinh con trd chi bén trén) sau d6 nhap chudt vio Generate Output va chon Select
Output Options.

Hop thoai Select Output Results xuat hién :

e Trong hop thoai Select Output Results dung chudt nhdp chon vao
Displacements d€ dwa thong sd chuyén vi tai niit ra file k&t qud, sau dé
nhap chon vao Select/ Show Loads d€ xuat hién hop thoai Select Output.

Select Output Results

[ Type of Analysis Results

I Displacements E Select Output

<

F’ieadiDnISpring Forces E LOADT Load Case - - E

Cancel 5 |

Appliedfnertial Loads

Frarme Forces

Shell Farces

Shell Stresses

7l
o
v
[T Frame Jaoint Forces
o
o
o

AT T

Shell Joint Forces
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Trong hop thoai Select Output ban nhip chon vio LOAD1 Load Case va nhiap OK dé

dong hop thoai.

e Nhip chudt vao Reaction/ Spring Forces va chon vao Select/ Show
Loads dé xuit hién hop thoai Select Output, trong hdp thoai Select
Output ban nhiap chon vio LOAD1 Load Case va nhiap OK dé déng hop

thoai.

e Tuong ty nhap chon vao Frame Forces va thuc hién lai budc trén.

e Sau ciing nhap chon OK dé€ d6ng hop thoai Select Output Results.

5. GIAI BAI TOAN

D€ gidi bai todn ban vao trinh don Analyze > Run

hay dung FS trén ban phim.

Lic bdy gid ban thdy xudt hién hop thoai Save

Model File As.

Analyze Display Design

Set Options...

Run Minimizgd Shift+F5H

Trong hop thoai Save Model File As tai muc Save in ban chon dudng din dén thu muc
dé€ luu file, tai muc File name nhap vio dong chit’khung khong gian” d€ dit tén cho bai todn.
Trong muc Save as type nhip chudt vao tam gidc bén phdi d€ chon dinh dang cho file 12

(*.SBD). Ti€p theo ban nhap chon vao Save dé file dugc luu.

Save Model File As HE

Lic bay gid mdy sé
tuy dong gidi bai todn, khi
mdy ngling gidi ban nhap
chudt vao thanh trugt ding
bén phai (hinh miii tén chi
bén dudi) d€ ki€m tra két
quid néu thidy xuit hién
ERROR ban phdi khai
bdo lai cic thdong sd. Néu
khong bi 16i mdy s& xuit
hién dong chir Analysis
Complete nhu hinh sau.

Save in: Iﬁ by Documents

EEEELE

|_1Corel User Files
I_1 My Pictures
[Z]dam ghep
tﬁm

File name: Ikhung khog giar| 1

Sawve

Sawve as type: ISAP Model Files (*308)

[Tl COpen as read-only

LI Cancel |

A
P oo
2l
ELEMEINT J oI NT-F ORICE O oTTPOT 22:15:40
NTUMEEE OF FRAME ELEMENTS SAVED = 24
F R AME ELEMEUNT O T TP UT 2E:15:41

NUMEER OF FRAME ELEMENTZ 3AVED
NUMEER ©F FRAME ELEMENTS PRINTED

C OMPLETE

24
g4

z001/11/07
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Bay gid ban nhap chon vio OK d€ xem tryc ti€p chuyén vi clia khung.

i

4
i

d/J/
Al

<J]

X
1]
N
N
W

[ ] = Y
' 1 '@_X
I —e
Hinh khi chuyén vi

6. HIEN THI CAC DU LIRU

D€ xem hién thi cdc dif liéu dudi dang bang ban vao trinh don Display > Show Input
Tabes > Geometry Data

ct Assign Analyze | Display Design Options Help
ﬁ-)' ;E)' @E' 3-d| e | uz | Show Undeformed Shape F4
Show Loads 4
Show Patterns...
Show Lanes...
Loading Data... | o
ow Deformed Shape... F&
Show Mode Shape...
Show Element Forces/Stresses 2

Show Response Spectrum Curves...

Show Time History Traces... Shift+«F11
Show Group Joint Force Sums...

Show Influence Lines... 2
Set Qutput Table Mode... Ctrl+F12

Hop thoai Display Geometry Options xuit hién. Trong hop thoai Display Geometry
Options tai Geometry Type d€ d€ xem dif liéu vé nit ban ding chudt nhdp chon vao Joint
Data, nhip chon vio Frame Element Data d€ xem dif liéu vé phan ti thanh.
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Display Geometry Options

" Geometry Type
& Joint Data,

Frarme Element Data
Shell Element Data
Joint Constraint Data

Jaint Spring Data

D00 0O 0

Joint Mass Data

ok | |Canc:e||

FLIOINT DATA
Eile
JOIHT GLOBAT-X GLOBAL-X¥ GLOBAT-Z RESTRAIHTS AHGLE-&

1 -5.00000 -5.00000 0. 00000 111111 Q. 000 s
. “500000 “5706000 4700000 67070707070 60007
3 -5.00000 -5.00000 8. 00000 000000 0. 000 _—
4 -5.00000 -5.00000 12.00000 000000 0.000
5 -5.00000 -5.00000 16. 00000 000000 0. 000
6 -5.00000 0.00000 0.00000 111111 0.000
K -5.00000 0. 00000 4, 00000 000000 0. 000
8 -5.00000 0.00000 8.00000 000000 0.000
9 -5.00000 0. 00000 12. 00000 000000 0. 000
10 -5.00000 0.00000 16.00000 000000 0.000 v

Dit liéu vé niit

File

FEAME TYPE DIRECTION DISTAHCE-A VALUE-A DISTAHCE-B VALUE-B
3 FORCE GLOBAT-Z Q. 0000 -0.8000 1. 0000 -0.8000 .
4 FORCE GLOBAL-Z 0.0000 -0.8000 1.0000 -0.8000 j

7 FORCE GLOBAT-Z Q. 0000 -0.8000 1.0000 -0.8000

8 FORCE GLOBAL-Z 0.0000 -0.8000 1.0000 -0.8000

11 FORCE GLOBAT-Z Q. 0000 -0.8000 1.0000 -0.8000

12 FORCE GLOBAL-Z 0.0000 -0.8000 1.0000 -0.8000

15 FORCE GLOBAT-Z Q. 0000 -0.8000 1.0000 -0.8000

14 FORCE GLOBAL-Z 0.0000 -0.8000 1.0000 -0.8000

19 FORCE GLOBAT-Z Q. 0000 -0.8000 1.0000 -0.8000
20 FORCE GLOBAL-Z 0.0000 -0.8000 1.0000 -0.8000 _:J

Dit liéu vé phan tir
7. HIEN THI NOI LUC CUA PHAN TU

Pé€ hién thi ndi luc clia phin tf ban vao trinh don Display > Show Element Forces/
Stresses > Frames.

Display Design Options Help
Show Undeformed Shape F4

Show Loads 2
Show Patterns__. ﬁ

Show Lanes...

Show Input Tables '

Show Deformed Shape... Fb

Show Mode Shape...

Show Element Forces/Stresses 4 Joints._.

Show Besponse Spectrum Curves...
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Hop thoai Member Force Diagram for Frames xuat hién :

Member Force Diagram for Frames

Load LOADT Load

 Component
& Axial Force 0 Torsion

0 Shear2-2 & Moment 2-2

0 Shear 3-3 [ M%ment 33

[ Scaling
& Auto

0 Scale Factar I

¥ Fill Diagram

[ ShowvYalues on Diagram

0K | Cancel |

Trong hdp thoai Member Force Diagram for Frames tai muc Component ban dung
chudt nhap chon vaio Moment 3-3 d€ xem moment xoin quanh truc dia phuong 3.

5 Sa A ca 5
4 5
4 1
L] -0
e = ™
L3N] [
|4 -
s Y o 5 A
ki
i 2 Y Al
43
(]
i o
54 £a 3
. 5
i ]
-
=
5 - 5 )
7 4
jae]
3 b |
'T’ -
4
| & x
7 |

Chuc murng ban thyc hi€n xong bai tdp khung khong gian.
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BAITAP7

HE DAM GIAO

Trong bai tip nay ban sé thuc tip gidi mot hé dim giao nhu hinh bén dudi.

P P J
FEIFEEE
RN W
DAl A AN D ADALT
SRR A,
AR AR A E AR

FAAAAHAALF

38m

)
Lh
Lh
)
)
Lh
Lh
)

So'li¢u ban dau
=  V6imd dun dan hdi: E =2.65 10° T/m*
= Hé so Poisson v=0.18
» Kich thu6c cda dam ngang 13 0.25x0.4
» Kich thuéc ctia dim doc 1 0.3 x 0.4.
* Luc phan bd trén dim ngang 12 0.4T/m
* Luyc phan bd trén dim doc 12 0.5T/m
» Taitip trung P=2T, M =0.5Tm
Dé€ gidi bai todn dim giao ban hay ti€n hanh thyc hién qua cic budc sau :
1. KHGI DONG SAP 2000.
* Tu trinh don Start chon >Programs >SAP 2000NonLinear.
2. PON VI TINH.

» Khai bdo don vi tinh 1a Ton-m, bing cdch ban dung chudt nhidp chon vdo tam
gidc bén phdi phia dudi cia man hinh va chon Ton-m.
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3. TAO MO HINH MAU

» P& tao mo6 hinh miu diu tién ban vao trinh don File > New Model hay ban diing

t6 hop phim Ctrl + N.
File Edit View Define Draw Select
New Model... Ctrl+N
MNew Model from Iem ate...
Open ... Ctrl+0Q
Save Ctrl+5
Save As__. F12

Hop thoai Coordinate System Definition xuit hién :

Coordinate System Definition Trong hop thoai Coordinate System

Cartesion I Cfindricel Definition ban ti€n hanh khai bao nhu sau :

System Name I .
v' Trong muc Number of Grid Spaces
" Number of Grid Spaces ' ban nhédp vao gié tri nhu sau :

¥ direction I1
" direction |1
Z direction II]

[ Grnid Spacing

v" Nhip chuot vao Cartesian

e X direction: 1
e Y direction : 1

e Z direction : 0

v" Trong muc Grid Spacing tai muc X
o O : : y
7 direction direction nhdp vao gid tri 1la 40, Y
¥ direction [26 direction 14 : 26, Z direction :1.
 direction f. v' Nhap chon vao Ok d€ déng hop thoai.

| 0K %J | Cancel I

Khi nhap chon OK man hinh xuit hién hai ctra s6 1am viéc nhu hinh sau :

D Vie _[Of x]| 5 x-r Piane @ z-0 ) =] )B4

Nhap chudt vao clra s6 bén phai dé clra s6 nay hién hanh.
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4. VE DAM

Pé vé& dim ban vao trinh don Draw > Draw | Select Assign Analyze Disp
Reshape Element

Draw Frame Element.

Add Special Joint
Draw Frame Element \
Draw Shell Element

Khi @6 xuat hién biéu tugng miii tén L' ban ding miii tén nay nhap chon mot di€m dau
ti€n nhu hinh bén dudi.

/\—
N

Ti€p theo di chuyén chudt 1én trén va nhip di€m thi hai sau d6 ban nhin Esc trén ban
phim.

Nhap chudt vio cong cu c6 bi€u tugng nhu hinh con trd chi bén duéi, sau d6 ban nhip
vio diém dau tién va di chuyén chuot sang phai d€ nhap chon di€m thi 3 nhu hinh minh hoa
sau :

IE |||

By N N [ N [ g
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DPé€ két thic 1énh vé ban nhan Esc trén ban phim.

Hinh khi thyc hién xong

5. SAO CHEP NUT VA PHAN TU
* Pé€ sao chép phin tif trudc tién ban diing chudt nhap chon vao thanh ditng nhu hinh con

tré chi bén dudi, sau d6 ban vao trinh don Edit > Replicate hay nhan t& hgp phim Ctrl +
R.

Vi tri nhap chudt
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Hop thoai Replicate xuit hién :

Linear I Radial I kirror

[ Distance

Murnber IB

Trong hdp thoai Replicate ban ti€n hanh khai bdo theo trinh ty sau :
e Trong muc Distance ban nhip gid trivao X=5,Y=0,Z=0.
e Trong muc Number nhdp gid trila 8.

e Sau d6 ban nhip chon vao OK dé déng hop thoai.

Hinh khi thyc hi€én xong
* Tuong ty nhu vy ban ding chudt nhdp chon vao thanh nim ngang nhu hinh con
trd chi bén dudi.
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Bdy gid ban vao tinh don Edit >

Replicate dé hién thi hop thoai Replicate. Linear I Radial I Mirrar
Hop thoai Replicate xuat hién ban khai " Distance

bdo cdc thong sd nhu sau : v [ \E‘
T

e Tai Distance ban nhdp vao gia
trila: X=0,Y=4,Y=0

e Tai Number nhdp vao gid tri 1a
2

Nurmber |2|

Nhap chon OK d€ d6ng hop thoai.

Hinh khi thyc hi€én xong

» Tiép theo ban diung chudt nhap chon vao thanh thit 3 tinh tir dudi 1én.
|

/N

Vi tri nhap chudt
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Bay gio ban goi 1énh Edit > Replicate.

Hop thoai Replicate xui't hién :

Trong hop thoai Replicate ban khai

Linear I Radial T Mirror bdo cic thong s6 nhu sau :
Distance | e Tai Distance ban nhdp vao gia

trilaY=5

v B e Tai Number nhap vao gid tri 1a

2, va nhap chon OK.

MNurnber |2

Hinh khi thyc hién xong

* Tuong ty nhu trén nhap chudt vao thanh thit 5 (tinh tir dudi 1&n).
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* Sau d6 vao trinh don Edit > Replicate dé xuit hién hop thoai Replicate. Trong
hop thoai Replecate ban nhdp vao gi4 tri tai Y 1a 4 va nhap chon Ok.

Linear I Radial T bdirrar

[ Distance

MNurnber |2

M5 hinh dim giao da hoan tat.
6. CHIA PHAN TU DAM

Pé chia nhé phin ti¥ trudc tién ban
diing chudt nhap chon vao bi€u tugng all trén & ||| | %] - |~ 3~ [E]
thanh cong cu.
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Ti€p theo ban goi Iénh Edit > Divide Frame.

Edit  ¥Yiew Define
Undo Replicate

Draw Select Ass

Redo

Cut Ctrl+x
Copy Ctrl+C
Paste... Ctrl+¥
Delete Del

Add To Model From Template... Ctrl+T

Merge Joints__.
Move. ..
Replicate...

Ctrl+M
Ctrl+R

Join Frames

Mesh Shells... k

Hop thoai Divide Selected Frames xuit hién :

Divide Selected Frames

o

Divide into I Frames
Last/First ratio I

S

Break at intersections with selected |
Frarnes and Joints

| 0OK I | Cancel I

Trong hop thoai Divide Selected Frames ban
dung chudot nhdp chon vao Break at
Intersections with selected Frames and
Joints vad nhidp chon OK d& 1énh Divide
Frame dugc thuc hién.

Hinh khi thyc hién xong
7. KHAI BAO PIEU KIEN BIEN

D¢ khai bdo diéu kién bién ban dung chudt nhdp chon vio hai nit bién ngoai
cung bén trdai nhu hinh con tré chi phia dudi.
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| ¥ \

Bay gid vao trinh don Assign > Joint > Restraints.

Assign | Analyze Display Design Options

Restraints...
Erame 2 Constraints...
Shell 2 Springs....
MLLink b Masses. ..

Hop thoai Joint Restraints xuit hién :

Trong hop thoai Joint Restraints tai muc Fast

Restraints ban diing chudt nhap chon vao Tab
thit hai nhu hinh con trd chi bén trén. Sau cling
ban nhap chon vao OK dé déng hop thoai.

[ Restraints in Local Directions
¥ Translation 1 [ Rotation about 1
¥ Translation 2 [ Rotation about 2

¥ Translation 3 [ Rotation about 3

[ Fast Restraints

ANEE

| (0] 4 I | Cancel I

Ti€p theo ban ding chudt nhap chon trinh ty tt ¢4 nhitng nit con lai nhu hinh sau :
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Vao trinh don Assign > Joint > Restraints.

Hop thoai Joint Restraints xuat hién :

Joint Restraints

[ Restraints in Local Directions
[T Translation 1 [0 Fotation about 1
[T Translation 2 [0 Rotation about 2

[ Translation 3 [ Rotation about 3

 Fast Restraints

| 0K I | Cancel I

*= Trong hop thoai  Joint
Restraints tai muc Fast
Restraints ban dung chudt nhip
chon vao Tab thit ba tinh tir trai
qua phdi nhu hinh con trd chi
bén trén.

* Sau cing ban nhdp chon vao
OK dé d6ng hop thoai.

8. KHAI BAO CAC PAC TRUNG VAT LIEU

* Vio trinh don Define > Materials d€ xuit hién hop thoai Define Materials.

Hop thoai Define Materials xu4t hién :

Define Matenals

" Matenals | [ Chck to:

OTHER | Add new Material I

STEEL | EMndifEHShnwEateriail

Cancel

Trong hop thoai Define Materials tai muc
Materials ban nhip chuot vio CONC, trong
muc Click to nhap chudt vao Modify / Show
Material dé xuit hién hop thoai Material
Property Data.

Material Propery Data

Material Name I

Design Type I 'I

 Analysis Property Data

Mass per unit™olume II]
YWeight per unit Valume |2-5
Madulus of elasticity Iz-EEEE

Poisson's ratio 018

Coeff of thermal expansion II]

 Design Property Data

Reinforcing vield stress, fy |‘1:21 84

Concrete strength, fo Im
Shear steelyield stress, fys IW
Concrete shear strength, fos Im

Cancel
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Trong hop thoai Material Property Data tai muc Analysis Property Data ban tié€n
hanh khai bdo nhu sau :

e Mass per unit Volume nhdp vao gid tri: 0
e Weight per unit Volume ban nhdp vao gid tri : 2.5
e Modulus of elasticity : 2.65¢6
e Poissons ratio : 0.18
e Tiép theo nhap chon OK dé€ d6ng hop thoai Material Property Data.
e Nhap chon vao OK d€ d6ng hop thoai Define Materials.
9. KHAI BAO PAC TRUNG HINH HOC VA GAN CHO CAC PHAN TU DAM
Pac trung hinh hoc :

* Piu tién ban vao trinh don Define | Draw Select Assign  An
. ) Materials.__
Define > Frame Sections. o ——a—
Frame Sections.. k

Shell Sections...
NLLink Properties._.

Static Load Cases...

Moving Load Cases 4
Joint Patterns...

Groups...

Hop thoai Define Frame Sections xuit hién :

Define Frame Sections Trong hop thoai Define Frame

Sections tai muc Click to ban dung
chudt nhip chon vao tam gidc bén
phdi ctia hop Add / Wide Flange dé
Log Uasianguy chon Add Rectangular nhu hinh
| trén.

[ Frame Sections | [ Click to:

Name [impart Ipwide Flange - |

| Modity/Show Secion

Khi dé ban thdy xuat hién hdp
thoai Rectangular Section.

Hop thoai Rectangular Section xuat hién.

Trong hop thoai Rectangular Section ban khai bdo theo trinh ty sau:
e Tai muc Section Name ban nhap tén D02504

e Trong muc Dimensions khai b4o ti€t dién biing c4dch nhap gid tri vio muc Depth 1a
0.25 va muc Width l1a 0.4.

e Tai muc Meterial nhip chudt vio tam gidc bén phai dé€ chon loai vat liéu 1a CONC.

e Nhap chon OK dé déng hop thoai Rectangular Section.
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Rectangular Section

Section Name |Dl]25l]4

[ Properties

| Section Properties I | Modification Fal:torsl

haterial ICONC v|

[ Dimensions
Depth (3 0.25

Width (12) |']-‘1

[ Concrete

| Reinfarcement I

Cancel I

Lic biy g ban thiy wong hop

thoai Define Frame Sections xuit hién
tén ma ban vira nhap vao. Ti€p theo ban

. . . R Narme
ding chudt nhip chon vao tam gidc bén

. D2504
phdi cia muc Add Rectangular d¢ chon FReC

Add Rectangular.

| Frame Sections | [ Click to:

IImpDnI,’Wide Flange LI

Add Rectangular LI

Add Double Angle -
Add Box/Tube

H N

Add Circle

_|Add General

Add Auto Select ot

Add Monprismatic hal
 Fe—

Cancel

Hop thoai Rectangular Section xuit hién :

Rectangular Section

Section Name INI]25I]3

[ Properties

| Section Properties I | Modification Fadursl

katerial ICONC "I

[ Dimensions
Depth (13 0.25

Width (12) |“-3

[ Concrete

Reinforcement I

(L]

| OK M | Cancel I
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Rectangular Section

Section Name |NI]25I]3

 Properties

| Section Propetties I |M|:|dific:atic:n Fal:tDrsI baterial ICONC :"

[ Dimensions
Depth (13 0.25

Wicth (2] |']-3

%)

[ Concrete

| Reinfarcement I | OK M | Cancel I

Trong hop thoai Rectangular Section ban khai bdo theo trinh ty sau :

Tai muc Section Name ban nhdp tén N02503

Trong muc Dimensions khai bdo ti€t dién bing cdch nhidp gid tri vio muc
Depth 12 0.25 va muc Width 1a 0.3.

Tai muc Meterial nhdp chudt vao tam gidc bén phdi dé€ chon loai vat liéu 1a
CONC.

Nhap chon OK dé déng hop thoai Rectangular Section.
Nhap Ok @€ déng hop thoai Define Frame Sections.

GAN CHO PHAN TU DAM :

Dung chudt nhap chon vao cong cu c6 bi€u tugng sau d6 di chuyén chudt vao
vung lam viéc.

Nhap va gitt chuot tai vi tri nhu hinh bén duéi, sau dé kéo dudng thing qua bén
phdi d€ chon dam doc.

Vi tri nhap chudt
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sau:

Ti€p theo ban vao trinh don Assign> Frame > Sections.

Assign  Analyze Display Design Options Help
Joint 2wl e le]

Shell 2 Beleases..

MLLink 2 Local Axes...
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Hop thoai Define Frame Sections xuat hién :

Define Frame Sections

[ Frame Sections

Mame

[FSECT
N02503

[ Click to:

IImpDr‘cIfWide Flange

~]

| Asctet I7wide Flange

~]

| Modity/Show Secion

| Delete Section

Trong hdp thoai Define
Frame Sections tai muc Name ban
dung chudt nhap chon vao D2504

sau d6 nhap chon OK.

Tuong tu nhu trén ban diing cong cu B d€ tao dudng thing bing ngang qua nhitng dAm

nhu hinh sau :
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Ti€p theo ban vao trinh don Assign> Frame > Sections.

Hop thoai Assign Frame Sections xuit hién

Define Frame Sections

[ Frame Sections | [ Clickto:
Name [importIfwide Flange v |
D2504
F2ECT IAdd I/Wide Flange LI

NI

| Modify/Show Section |

| Delete Section I

Trong hdp thoai Assign Frame Sections ban diing chudt nhap chon vao N02503 va nhip
chon vao OK.

10. KHAI BAO TAI TRONG

» Pé€ khai bdo t3i trong dau tién Define | Diaw Select Assign  And
ban vao trinh don Define Static Matenals...

Frame Sechons..
Shell Sections...
HLLink Properties.__

Load Cases.

Static Load Cases. .

Moving Load Cases »

Hop thoai Define Static Load Case Names xuat hién.

Define Static Load Case Hames

" Loads . [ Click to:
Self Weight
Load Type b Lltiplier
oAbt T [oes0 - [ Addnewload |
| Change Load I
| |

Trong hop thoai Define Static Load Case Names ban thuc hi¢n khai bdo nhu sau :

e Tai muc Load ban nhip vao chudi ky tv TINH TAIL sau d6 nhap chudt
vao Change Load va nhip OK dé viéc nhip tén dugc thuc hién. Nhu
hinh minh hoa bén dudi.
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Define Static Load Caze Hames

" Loads " Click to-
Self weight

Load Type bultiplier
TINHTAT _|[oEaD =] 1 | Addd  bsd |

| Change Load ) I

Cancel

11. GAN TAI TRONG CHO PHAN TU
* Tai trong tai nit :

Dung chudt nhap chon tit cd cdc nit, sau d6 ban vao trinh don Assign > Joint
Static Loads > Forces.

Assign  Analyze Display Design Options He

Joint plgﬁlgl *l"l
Erame e
Shell M rame Sections

NLLink 3
Joint Static Loads... »
Frame Static Loads... b Displacements. ..

Hop thoai Joint Forces xuit hién :

Load Case Name | TINHTA| ~]

[ Loads [ Options
Force Global X Iﬂ' & Addto existing loads
Force Global Y ||]_ ' Replace existing loads

& Delete existing loads
Force Glohal £ 2|

FMoment Global == II].

hMament Global Iﬂ-
Moment Global 22 |0-

Trong hop thoai Joint Forces trong hop Loads ban nhip gid tri [a —2 vao Force Global
Z va nhap chon vao OK.

Ti€p theo ban ding chudt nhap chon 7 niit bén phdi nhu hinh bén dudi.

Chii y : Vi liic nay trén hinh xudt hién rdt nhiéu thanh phan, do vay téi da thay doi hinh
bén dudi dé ban dé dang quan xdc.
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TR
B
- -
-

Bay gid ban goi I€nh Assign > Joint Static Loads > Forces.

Hop thoai Joint Forces xuit hién :

Load Case Name [TINHTAI ~|

 Loads Options
Farce Glohal X = Addto existing loads

II]_
Force Global v ||]_ " Replace existing loads
II]

' Delete existing loads
Farce Global £

toment Global <= II].

toment Global ¥ I]_5|
Moment Glabal 27 |“-

Trong hop thoai Joint Forces tai muc Loads ban nhdp gid tri 1a 0.5 vao muc Moment
Global YY va nhap chon OK dé d6ng hop thoai.

» Khai bdo tdi tic dung 1én dam

Chon tit cd dim ngang biing cdch ban thuc hién tuong ty nhu trong phan gin tdi
trong 1én dim.

n Sau d® ban vao trinh don Assign  Analyze Display Design Options Help
. ' . Joint PSR || w

Assign > Frame Static Loads > Erame , falm] o]
Point and Uniform. Shell f'oint Loads (TINHTAI)

MLLink 3

Joint Static Loads... [

Gravity
Shell Static Loads... Point and Uniform.__.

- w

NLLink Loads...

Trapezoidal...
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Hop thoai Point and Uniform Span Loads xu4t hién :

Point and Uniform Span Loads

Load Case Name ITINHTAI LI

[ Load Type and Direction | [ Options

& -
& Forces € Momants Al to existing loads

7 Replace existing loads

Direction IGIDbalZ :,v & Delete existing loads

[ Point Loads
1. 2. 3 4.
Distance  |0- 0.25 [0.75 .
Load |0 Jo. [o. fo.
' Relative Distance from End-l & Absolute Distance from End-

[ Uniform Load

|_|]_4— | 0K I‘% |Canc:e||

Trong hop thoai Point and Uniform Span Loads ban khai bdo theo trinh tu sau:

Pau tién trong hop Load Case Name ban diing chudt nhidp vao tam gidc bén phdi dé
chon TINH TALI sau d6 tai muc Uniform Load nhap vao gid tri —0.4. va nhdp OK d€ déng hop
thoai Point and Uniform Span Loads.

Ti€p theo ban chon tit cd dAm doc sau dé vao trinh don Assign > Frame Static Loads >
Point and Uniform.

Hop thoai Point and Uniform Span Loads xuAt hién.

Point and Uniform Span Loads

Load Case Name ITINHTAI LI

[ Load Type and Direction | [ Options

& -
& Forces € Momants Al to existing loads

7 Replace existing loads

Direction IGIDbalZ :,v & Delete existing loads

[ Point Loads
1. 2. 3 4.
Distance  |0- 0.25 [0.75 .
Load |0 Jo. [o. fo.
' Relative Distance from End-l & Absolute Distance from End-

[ Uniform Load

I—I].5 | OK :J | Cancel I

Trong hop thoai Point and Uniform Span Loads tai Uniform Load ban nhdp vao gid tri
12 —0.5 va nhap chon OK dé€ déng hop thoai.
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» Khai bdo luc tip trung tdc dung 1én dam thit 3 (tinh tir dusi 1én) bing c4dch ban di
chuyén chudt vao vi tri nhu hinh sau :

)

Biy gid nhdp va giit chudt kéo xién qua phdi dé€ tao clra s6 bao phd toan bd dim nhu
hinh sau ;

)

Vao trinh don Assign > Frame static Loads > Point and Uniform

Assign  Analyze Display Design Options Help

Joint >|E'£¢|[z]| f|0|
Frame ==
Shell Ml-rame Span Loads GLOBA

HLLink *

Joint Static Loads...

Frame Static Loads... Gravity. .

Shell Static Loads...
MLLink | oads._

- R4

Point and Uniform._.

r w

Trapezoidal._..
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Hop thoai Point and Unifrom Span Loads xu4t hién :

Point and Uniform Span Loads

' Relative Distance from End-l

Load Case Mame TINHTAI LI
 Load Type and Direction | [ Options
@ .
& Forces € Moments Add to existing loads
" Replace existing loads
Direction | iSRelas 0 Delete existing loads
" Point Loads
1. 2. 3. 4
Distance |2 ||] Il] |I]
Load [-2 |o. |o. |o.

& Absolute Distance from End-l

[ Uniform Load

| OK%J | Cancel I

Trong hop thoai Point and Unifrom Span Loads ban dung chudt nhdp chon vio
Absolute Distance from End-I, tai Point Loads ban khai bdo nhu sau :

Distance

2 0 0

0

Load

-2 0 0

0

Trong muc Uniform Load ban nhip vao gid tri 14 —0.5 v nhap chon vio OK d€ déng

hop thoai.

Tuong ty nhu vy ban chon dam thi 4.

Bay gio ban vao trinh don Assign > Frame static Loads > Point and Uniform.

)
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Hop thoai Point and Unifrom Span Loads xu4t hién :

Point and Uniform Span Loads

Load Case Name

~]

[ TINHTAI

@ Forces O Moments

[ Load Type and Direction |

Direction IGIDbal Z vl

Options
& Add to existing loads

' Feplace existing loads

" Delete existing loads

& Relative Distance fram End-l

[ Point Loads
1. 3. 4,
Distance |3| Iﬂ. Il]. II]_
Load 2. o Jo. [o.

& Ahsolute Distance fram End-l

[ Uniform Load

| Cancel I

| ok

Trong hop thoai Point and Unifrom Span Loads ban dung chudt nhdp chon vio
Absolute Distance from End-I, tai Point Loads ban khai bdo nhu sau :

Distance 3 0 0 0
Load -2 0 0 0
Trong muc Uniform Load ban nhip vao gid tri 14 —0.5 v nhap chon vio OK d€ déng
hop thoai.
12. BAT TU DO

» PE khai bdo bat tu do ban

vao trinh don Analyze >
Set Options

= Hop thoai Analysis Options

xuit hién.

* Trong hop thoai Analysis

Options tai muc Fast Dofs
ban diung chudt nhiap chon
vao Plane Grid nhu hinh
con trdé chi trong hinh, sau

d6 nhdp chon vao
Generate  QOutput va

Select Output Options dé
xuat hién hop thoai Select
Output Results.

Analysis Options

[ Available DOFs
0w B R
ooy ¥ Ry Cancel I
Uz N RZ
[ Fast DOFs
Space Frame  Flane Frame Fla Space Truss
=Z Flane = Flane

[ Dynamic Analysis |

[T Include P-Delta |

W {Cenerate Ouiput |

Select Output Options I

temaory (KB

IEDDD
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Hop thoai Select Output Results xuat hién :

Select Dutput Results

[ Type of Analysis Results

Plane Stesmes

Seleck/Show Loads I

Reaction/Spring Forces Plang Joint Fomnes

Applied/nertial Loads Azohd Stezzes

Azohd Joint Forces

Frame Joint Forces Solid Strezzes

Shell Fomnces Solid Joint Fonces

Shell Stezzes MLLirk: Fonzes

aooooonons

|
|
|
Frame Forces |
|
|
|
|

OO oonan

Shell Joint Fonces MLLirk: Joink Forzes

* Trong hop thoai Select Output Results dung chudt nhdp chon vao
Displacements dé dua thong s& chuyén vi tai niit ra file k&t qui, sau d6 nhap
chon vao Select/ Show Loads d€ xuit hién hop thoai Select Output.

Select Output Results

| Type of Analysis Results

¥ Displacements E Select Output

[

Cancel 5 | I

Reaction/Spring Forces l:

Applied{Inerial Loads

Frame Forces

Frame Joint Forces

Shell Forces

Shell Stresses

[ I I R B R R

AL

Shell Joint Farces

Trong hop thoai Select Output ban nhiap chon vio LOAD1 Load Case va nhap OK dé
déng hop thoai.

= Nhap chudt vio Reaction/ Spring Forces va chon vao Select/ Show Loads dé
xudt hién hdp thoai Select Output, trong hop thoai Select Output ban nhap chon
vio LOADI1 Load Case va nhip OK dé d6ng hop thoai.

» Tuong tw nhdp chon vao Frame Forces va thuc hién lai budc trén.
= Sau ciing nhap chon OK d€ déng hop thoai Select Output Results.

Ti€p theo ban vao trinh don Analyze < Run hay diing phim F5 trén ban phim dé gidi bai
toan.
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Khi d6 ban thad'y xuat hién hop thoai Save Model File As.

Save Model File As EHE

Savein: | My Documents ~] o]
|_1Corel User Files

I_1 My Pictures

[Z]dam ghep

tﬁm

File narme: Idam giao|

X
Sawve as type: ISAP Model Files (*508) LI Cancel
[Tl COpen as read-only

Trong hdp thoai Save Model File As trong muc Save in ban chon dudng din dé luu file
sau d6 tai muc File name ban nhip dit tén cho file 12 “dam giao ” va nhap chon Save d€ viéc
lIuvu file dugc thuc hién.

Khi mdy thuc hién gidi xong s& xudt hién hdp thoai c6 dong chit Analysis Complete khi
d6 ban nhiap chon vao OK dé xem chuyén Vi.

Analysis Complete

AN ALY 3

I3

Z001/10/28

-]
ELEMEHNT JOINT-F ORCE oOUTFEPFUT 22:19:09
NUMEEER CF FPRAME ELEMENTI SAVED = 110
FRAME ELEMEHNT ouUTFPFUT 22:19:10
NUMEEER CF FPRAME ELEMENTZ SAVED = 110
NUMEEER CF FPRAME ELEMENTS FPRINTED = 110
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13. XEM KET QUA

2

Bi€u dd luc cat

b€ xem bi€u dd ndi lyc dau tién ban vao trinh don Display > Show Element Forces/
Stresses > Frames.

Display Design Options Help
Show Undeformed Shape F4
Show Loads 4
Show Patterns...
Show Lanes...

Show Input Tables 4

Show Deformed Shape. .. Fb

Show Mode Shape...

Show Element Forces/Stresses 2 Joints.__.

Show Response Spectrum Curves...
= Hop thoai Member Force Member Force Diagram for Frames

Diagram for Frames xuat hién :

Load  |TINHTAILoad Case v |

[ Component

* Trong hop thoai Member Force © AdalForce € Torsion

Diagram for Frames ban dung @ Shear2-2 € Moment 2-2
chuét nhip vao Shear2-2 va € Shear33 € Moment33
nhap chon vao Fill Diagram.
[ Scaling
& Auto

' Scale Factor I

[0 Showvalues on Diagram

0K | Cancel

Biéu d6 luc cit
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oA A
Biéu do Momen

© Tuone t nhu vay ban the

hién lai budc trén khi hop

thogi ~ Member  Force Load INHT Al Lo
Diagram for Frames xuat
hién, ban dung chudt nhip | Component
chon vao Momen 3-3 dé xem 0 Axial Force 0 Torsion
momen xoin quanh truc dia € Shear22 € Moment 22
phuong 3 va nhdp chon vao O Shear33 ® Moment 3-3
OK d¢& déng hop thoai.
[ Scaling
& Auto
0 Scale Factor Ii

I Fill Diagram

[0 ShowYalues on Diagram

(0] 4 | Cancel |

o A A A
Bi€u d0 MO6ment

14. XEM KET QUA DUGI DANG BANG

Data.

Pé xem dit liéu da nhap ban vao trinh don Dislpay > Show Input Table > Geometry

I Assign Analyze | Dizplay Dezign Options Help

| /®| ,@l '@l /@l @ Show Undeformed Shape F4
Show Loads

Show Patterns. ..

Show Lanes. ..

Show Input Tables

Loading Data... | Show Deformed Shape. . F&
Show Mode Shape. ..
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Hop thoai Display Geometry Options xuat hién :

Dizplay Geometry Options

" Geometry Type

& Joint Data

Frarne Elernent D ata
Shell Element Diata
Jaint Constraint Diata

Jaint Spiing Data

D000 0

Juink b azz Data

Cancel I

= Trong hdp thoai Display
Geometry Options tai muc
Geometry Type ban nhip
chudt vao Joint Data dé€ hién
thi dir liéu vé nit sau d6 nhap
chon OK d€ d6ng hop thoai.

JOINHT GLOBAL-X GLOBAL-Y GLOBAL-Z RESTRAINTS ANGLE-A
E 1 -20.00000 -13. 00000 0. 00000 111000 0.000 S
2 -20.00000 13.00000 0.00000 111000 0.000 |
3 -20.00000 -2.00000 0.00000 001000 0.000 —_

4 20.00000 -13. 00000 0.00000 001000 0.000

5 -15. 00000 -13. 00000 0.000R0 001000 0.000

3] -15.00000 13.00000 0.000 001000 0.000

7 -10. 00000 -13. 00000 0.00000 001000 0.000

8 -10. 00000 13.00000 0.00000 001000 0.000

9 -5.00000 -13. 00000 0.00000 001000 0.000
10 -5.00000 13.00000 0.00000 001000 0.000 LI

Tuong ty nhu

trén ban vao trinh don

Dislpay > Show Input Table > Geometry

Data.

Trong hop thoai Display Geometry
Options ban nhap chon vao Frame Element
Data va chon OK d€ xem két qua vé& phin ti.

Display Geometry Options

' Geometry Type
O Joint Data

O]

‘Frame Element Data;

Shell Element Data
Joint Constraint Data

Joint Spring Data

OO0 0 0

Joint Mass Data

| OKM | Cancel I

EFRAME ELEMENT DATA
File
FFE.AME JHT-1 JHT-2 SECTIOH ANGLE PRELEASES SEGMENTS Rl 2

19 1 3 DO02504 0.000 000000 4 0.000 0.t
20 3 21 D02504 0.000 Q00000 4 0.000 0. ]
21 21 23 DO02504 0.000 000000 4 0.000 0.¢
22 23 25 D02504 0.000 Q00000 4 000 0.1
23 25 31 DO02504 0.000 000000 4 000 0.¢
24 31 2 D02504 0.000 Q00000 4 0.000 0.1
25 1 5 HO02503 0.000 000000 4 0.000 0.¢
26 5 7 HO2503 0.000 Q00000 4 0.000 0.1
27 T 9 HO02503 0.000 000000 4 0.000 0.¢
28 9 11 HO2503 0.000 Q00000 4 0.000 0.(w

Chtic mirng ban da hoan tAt bai tip nay.
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