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CHUGONG 1: XAY DUNG MO HINH

1.1 CHON PON VI THIET KE

- Chon don vi bén dugi géc phai clia man hinh, kKN.m.C.

- Ghi chu: chon dan vi thiét k& thuc hién ngay ban dau, dé tranh sai s6 bdi  Kgi m, C
vi gia t&c trong trudng bang 9.81 m/s2. H mmﬁ:c I

Kip.in.F |
1.2 XAY DUNG MO HINH TU THU VIEN [ sarzo00

Thao tac thuc hién File | Edit View Define Draw Select Assign An:
. . ‘ |9 New Model.. Ctrl+N
1. Click vao menu File = New Model.
. . o ‘, Open... Ctrl+0 |
Hép Thoai New Model xuat hién. M F

P
3¢ New Model

S

Mew Madel Inttialization Project Information

@ Initizlize Model from Defaults with Units
i | Modty/Show Information... |

| Initizlize Model from an Existing File

Select Template

2D Trusses 3D Trusses 2D Frames

i

|

3D Frames Fat Slab Shells Staircases Storage
Structures

Underground Solid Models Pipes and Flates
Concrete

Ghi chu: Trong trudng hgp ky su thiét k€ mudn lay lai tinh chat d&c trung vat liéu, tai trong tiét dién
clla mot céng trinh da tao trude dé thi Tick chon Initialize Model from an Existing File.

Trung tam dao tao xay dung VIETCONS 6
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% Chu Thich:

STT TEN TIENG ANH CHUC NANG
1 Blank Tao file trdng
2 Grid Only Tao hé IudGi
3 Beam Dam
4 2D Truss Gian phang
5 3D Truss Gian khéng gian
6 2D Frames Khung phéng
7 3D Frames Khung khong gian
8 Wall Vach cung
9 Flat Slab San phang
10 Shells Tam vd
11 Staircases Céu thang
12 Storage Structure Bé nudc
13 Underground Concrete Bé& ngam
14 Solid Models Khéi
15 Cable Bridge Cau treo
16 Caltrans-BAG Cau
17 Bridge Wizard Cau
18 Pipes and Plates Ong, tdm vo

Trung tam dao tao xay dung VIETCONS
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1.2.1 Bai toan dam
Thao tac thuc hién

1. Click vao menu File = New Model. Hop Thoai New Model xuét hién.

:K: Mew Model | 28 |

Mew Model Intialization Project Information

@ Intialize Model from Defaults with Units KN, m, C -
| Modify/Show Infommation...

Initialize Model from an Bxisting File

Select Template

Blank Grid Only Beam 20 Trusses

-

3D Frames Wall Flat Slab Shells Staircases Storage
Structures

Underground Solid Models Pipes and Plates
Concrete

2. Click chon m6 hinh Beam.

B
3 Beam
A

B

Beam Dimensions

INumberUfSpans z I Span Length &.

DUS& Custom Grid Spacing and Locate

Section Properties

Beams | Defaul

/| Restraintz | Cancel |

HOp thoai Beam xuét hién

Trung tam dao tao xay dung VIETCONS 8
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3. Khai bao nhiing gia tri sau:
Number of Spans: Sé nhip.
Span Length: Chiéu dai nhip.
# Use Custom Grid Spacing and Locate Origin: Dung hiéu chinh khoang cach giia
cac nhip.
¥ Restrain: Diéu kién bién.
4. Click OK dé déng hop thoai Beam.
< Chu Thich:

STT TEN TIENG ANH | CHUC NANG
1 | Beam Dam
2 | Beam Dimensions Cac thong so kich thudc dam
3 | Number of Spans S8 nhip
4 | Span Length Chiéu dai nhip

Dung hiéu chinh khoang cach
5 | Use Custom Grid Spacing and Locate Origin g ne g

cac nhip
6 | Restrains Diéu kién bién (g6i tua)
7 | Section Properties Dac trung tiét dién
Trung tam dao tao xay dung VIETCONS 9
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1.2.2 Tao mo hinh tU dudng ludi
Thao tac thuc hién

1. Click vao menu File = New Model. Hop thoai New Model xuét hién.
2. Click chon Grid Only.

Cylindrical ] Cartesian (

Coordinate System Mame Coordinate Systern MName

[GLOBAL [GLOBEAL
Murmber of Grid Lines Mumber of Grid Lines
= direction along Radius |4—
Y direction ldi along Theta I?—
Z direction |57 along [
Grid Spacing Grid Spacing
# direction E. along R adius E.
" direction [ along Theta [deg] [3o.
Z direction E along 2 E
First Grid Line Location First Grid Line Location
= direction 0. along Radius o.
Y direction [ along Theta [deg) [0
Z direction [0 along £ [0

(0] I Cancel | Cancel

Hinh 1.1 - Hé toa d6 vuong go6c Hinh 1.2 - Hé toa do truc
e Number of Grid Lines:
X, Y, Z direction: S6 dudng ludi theo cac phuong X, Y, Z.

Along Radius, along Theta, along Z: S6 dudng ludi theo ban kinh, gbc Theta va
cao do Z.

e Grid Spacing:
X, Y, Z direction:Khoang cach gilta 2 dudng Iugi theo cac phuong X, Y, Z.
Along Radius, along Theta, along Z: Khodng céach gilia 2 dudng Iudi theo ban
kinh, géc Theta va cao d Z.
3. Click OK dé déng hop thoai.
4 Chu y: TU nhiing dudng Iudi viia tao, ngudi st dung dung nhiing céng cu vé dé tao cac mo
hinh can tinh toan.

Trung tam dao tao xay dung VIETCONS 10
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1.2.3 Hiéu Chinh L uGi

Thao tac thuc hién:
Céch 1:

1. Click menu Define = Coordinate Systems/Grid.

Hép thoai Coordinate/Grids Systemx xuét hién.

Define | Drraw

Select Assign  Ancz

[£ Materials...

foae]

E, Section Properties *

&7  Maszs Source..,

Coordinate Systemns/Grids..,

L

{Coordinate/Grid S

— Syztems

GLOBAL

— Click to:
Add Mew Syztem.. |

Add Copy of Spstem... |
b adifyS howe Spstern... U

[elete Spztem |

[T Convert to General Grid

Cancel |

Hinh 1.3 — Hiéu chinh hé IuGi

2. Click chon Modify/Show System.
Cach 2:

Click dup vao vi tri dudng lugi can hiéu chinh. Hop thoai Define Grid Data xuét hién.

Trung tam dao tao xay dung VIETCONS
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Sl

Edit Format
Uitz (Gnid Lines
System Name [GLOBAL [KN, m, C | Quick Start...
# Gnd Data
GridID | Ordinate | Line Type | Wisibilty | Bubble Loc. | Bubble Loc.
1 I} 0 Primary Showe End
2 B £ Frimary Show End
3 C 12 Frimary Shiow End
4 D 18 Primary Showe End
5
g
7
8 =l
' Gnd D ata Dizplay Grids as
GridID | Ordinate | Line Type | Wisibiity | Bubble Loc. | Bubble Loo. = & Ordinates © Spacing
1 1 i} Frimary Shiow Start
2 2 E. Primary Showe Start
3 3 12 Primary Shaw Stat [~ Hide &l Grid Lines
g 4 18 Frimary Show stat [ GlueltoGidlines
g
7 Bubble Size  [1.25
g -l
Z Gnd Data
Fieset to Default Color |
GidID | Ordinate | Line Type | “ishiity | Bubble Loc. | j
1 Z1 i} Frimary Shiow End .
2 z2 2 Frimary Show End Reorder Qrdnates |
3 Z3 £ Frimary Show End
4 Z4 9 Frimary Shiow End
5 Z5 12, Primary Showe End
B
7 Cancel
g -l
Hinh 1.4 — Nhap cac théng sd can hiéu chinh cta hé Iu6i
% Chu thich:

e X Grid Data, Y Grid Data, Z Grid Data: Hién thi cac dudng lugi theo truc X, Y, Z.
e Grid ID: Tén dudng ludi.

e Ordinate: Toa do dudng Iuéi theo hé toa do téng thé.

e Line Type: Dang dudng lugi (chinh, phu).
e Visibility: Dac tinh clia dudng Iudi hién (Show) hodc 4n (Hide).
e Bubble Loc: Vi tri thé hién tén truc.
e Grid Color: Mau hién hanh cta dudng Iudi.
e Units: Bon vi do.

o Display Grid Lines: Thé hién khoang céch gitita cac dudng lugi theo ché do.

e Ordinate: Gia tri dudng Iudi so Vi truc toa do téng thé.

e Spacing: Gia tri khoang cach dudng lugi.

Trung tam dao tao xay dung VIETCONS
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« Hide all Grid Lines: An tat ca cac dudng 6.
e Glue to Grid Lines: Di chuyén phan ti nat va

dudng luéi.

¢ Reset to Default Color: Thiét lap mau méc dinh.
e Reorder Ordinate: Sap xé&p lai lugi theo toa do.

1.3 CONG CU DUNG BE VE

Nt dwo E
Grid Pai

Lay thanh cong cu Draw (vé két cdu) ra man hinh (néu man hinh da co6 thanh cong cu rdi thi khéng

can thuc hién thao tac nay.

1. Ré chubt dén vi tri bat ky clia thanh céng cu nao da c6 trén man hinh, nhan phai chudt xuét

hién mét danh muc.
2. Click chon Draw.

(R 50\ UK I
Assign Area
Assign Line
Assign Point
Define
v Design
¥ Display
Iv" Draw I
Edit
v Select
v Snap
¥ Standard
View
1.3.1 Vé phan tl nut (Joint)
Thao tac thuc hién:
Cach 1: Click menu Draw = Draw Special Joint.
Draw | Select Assign  Analyze  Display
k Set Select Mode
-lﬁ Set Reshape Element Mode

Draw Special Joint

Draw Frame/Cable/Tendon

Click chon vi tri can thiét dé vé diém.

Chu y: Luc nay con trd chudt chuyén sang hinh dau mii tén théng diing.

Trung tam dao tao xay dung VIETCONS 13
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Nhan phim Esc dé thoat khoi Iénh vé& hoac Click vao biéu tudng IE (Set Select Mode) trén
thanh céng cu Draw.

Crran

REEN IHWEDE-

Cach 2: Click chon biéu tuong (Draw Special Joint) trén thanh céng cu Draw.

Crran

AREN N DO

1.3.2 Vé phan tld thanh
Thao tac thuc hién:
Cach 1:

1. Click menu Draw = Draw Frame/Cable/Tendon.

DrawlSeIect Assign  Analyze  Display
% Set Select Mode

_EE Set Reshape Element Mode

[-] Draw Special Joint

\ Draw Frame/Cable/Tendon

2. Click chon diém thi nhat.
3. Click chon diém thu hai.

Diém 1 Diém 2

4. Nhan phim Esc dé thoat khai lénh vé ho#c Click vao bidu tugng IEI (Set Select Mode)
trén thanh céng cu Draw.

Cach 2:
Click chon biéu tugdng \ (Draw Frame/Cable/Tendon) trén thanh céng cu Draw.

NI N BDIE--

4 Chu y: Ngudi sif dung ciing cé thé vé nhanh phan ti thanh bang cach Click vao mét doan

dudng luGi ma phan ti thanh sé& nam trén do.

Trung tam dao tao xay dung VIETCONS 14
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Thao tac thuc hién:
1. Click chon bidu tuong [

Coranes

RREIN

(Quick Draw Frame/Cable/ Element) trén thanh cong cu Draw.

x
NrdEiniming

2. Ré chudt dén gan vj tri dudng Iudi ma phan t& thanh ndm trén do. Click chon dudng IUGi.

| Buéng Lurdi

Nhé&n phim Esc dé thoat khdi 1énh vé hoac Click vao biéu tugng IE (Set Select Mode) trén

thanh céng cu Draw.

1.3.3 Vé phan td tdm vo (Shell)

Thao tac thuc hién:

Draw

Select  Assign  Analyze Display [
Set Select Mode
Set Reshape Element Mode

Draw Special Joint

Draw Frame/Cable/Tendon
Quick Draw Frame/Cable/Tendon
Quick Draw Braces

Quick Draw Secondary Beams

Draw Poly Area

Cach 1:
1. Click chon menu Draw = Draw Poly Area. -cE
2. Click chon diém thu 1. )
3. Click chon diém thu 2. (o]
4. Click chon diém thu 3. =
5. Click chon diém thu 4. s

e
B—s
I I
| _ d %
[ B P2
D3 941

Draw Rectangular Area

Cach 2: Click chon biéu tugng (Draw Poly Area) trén thanh cong cu Draw.

X
NKEQOE-

Corawy

R

<
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4 Chu y: Ngudi st dung cling c6 thé vé nhanh phan t& tdm vd béng cach Click vao dudng IU6i
bao quanh phén t tdm vo.
Thao tac thuc hién:
1. Click chon biéu tugng (Quick Draw Area Element ) trén thanh céng cu Draw.

Crrawy

A%\ r_ml

2. Click chudt vao vi tri viing bao clia dudng ludi.

Wi tri chudt

T

3. Nhéan phim Esc dé thoat khoi Iénh vé hodc Click vao biéu tuong |E (Set Select Mode)
trén thanh cong cu Draw.

Cach 3: Tao thanh 6 clia s8 hinh chii nhat bao trum |4y dudng Iuéi can vé dudng Shell.

1. Click chon biéu tugng (Draw Rectang Area Element) trén thanh cong cu Draw.

Crran

A3\ IR DO

2. Click chon diém P1.
3. Click chon diém B3.

b1

B3

Trung tam dao tao xay dung VIETCONS 16
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1.4 CONG CU NHAN BAN PHAN TU

1.4.1 Nhan ban phan ti theo tuyén tinh

Cac d6i tugng dudc nhan ban theo mét hudng do ngudi st dung chi dinh.
Thao tac thuc hién:

1. Chon d6i tugng can nhan ban.

N

Hinh 1.5 - Két cau ban dau Hinh 1.6 - Phan t{ dugc chon

2. Click vao menu Edit = Replicate.
Hop thoai Replicate xuét hién.
Increments dx, dy, dz: Khodng cach gilia cac phan ti khi nhan ban.
Number: S6 phan ti cadn nhan ban.
Modify/Show Replicate Options..: Dung dé hiéu chinh cho viéc chon lya thém nhiing déi
tugng can nhan ban nhu dac trung hinh hoc, tai trong...

3. Click chon thé Linear.
4. Taidong dz nhap 3 (vi cdn nhan ban thém mot doi tugng co6 chiéu cao 3m).
5. Tai dong Number nhap 1 (vi chi can nhan ban thém 1 doi tugng).
6. Click OK dé déng hop thoai Replicate.
Trung tam dao tao xay dung VIETCONS 17
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Linear |Radial | Mirror |

Increments Replicate Options
dx 0. [ Modify/Show Replicate Options...
dy 0. 8 of 8 active boxes are selected
dz 3 [[] Delete Original Objects

Increment Data

Normber

N
#
Hinh 1.7 - Két ciu ban dau Hinh 1.8 - K&t cau sau khi nhan ban
Trung tam dao tao xay dung VIETCONS 18
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1.4.2 Nhan ban phén t theo cung tron (Radial)
Thao tac thuc hién:

Chon déi tugng can nhan ban.
2. Click menu Edit = Replicate. Hop thoai Replicate xuéat hién.
Parallel to X, Parallel to Y, Parallelt o Z, 3D Line: Phan tf dugc nhan ban xoay quanh
truc X, Y, Z va hai diém trong khong gian.
Number: S6 phan tl can nhan ban.
Angle: Goc can nhan ban.
Click chon thé Radial.
Click chon Parallel to Z (vi ta can nhan ban cac phan t xoay quanh truc Z).
Tai dong Number nhéap 3 (Vi ta can nhan ban thém 3 déi tugng).

oo Mo

Tai dong Angle nhap 90 (Gia tri 90 dé la géc clia phan ti phat sinh so véi phan ti ban
dau).
7. Click OK dé déng hop thoai.

' ™
oo N, ===

|Linear Radial Hlirrl:rr|

Rotate About Line

| Parallelto X () Paraleltoy [@ ParalleltoZ | () 3D Line

Intersection of Line with X" Plane

X 0 ¥y 0
Increment Data Replicate Options
Mumber 3 [ Modify/Show Replicate Options...
Angle o & of & active boxes are selected

[[] Delete Original Objects

Trung tam dao tao xay dung VIETCONS 19
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Hinh 1.9 - Truéc khi nhan ban Hinh 1.10 - Sau khi nhan ban

1.4.3 Nhan ban phan tl déi xiing qua mat phdng (Mirror)
Thao tac thuc hién:

1. Chon d6i tugng can nhan ban.
2. Click Menu Edit-Repicate. Hop thoai Replicate xuat hién.
Parallel to X, Parallel to Y, Parallelt o Z, 3D Line: Phan t dugc nhan ban trong mat phéng
ma né6 song song Vvéi truc X, Y, Z va hai diém trong khong gian.
Click chon thé Mirror.
Click chon Parallel to Z (vi ta can nhan ban cac phén ti song song véi truc Z).
Click OK dé déng hop thoai.

Trung tam dao tao xay dung VIETCONS 20
http://www.vietcons.org



VIETCONS Thuc hanh SAP2000 co ban

ALWAYS BESIDE YOUR SUCCESS Tac gid: Nguyén Pinh Nghia

o ==

| Linear | Radial | Mirror |

Mirror About Plane
@ Paralelto Z] ) Paralelto® () Paraleltoy () 30D Plane

Interzection of Plane with X" Plane

x1 0. vl 0.

x2 0. yz2 1.

Replicate Options

[ Modify/Show Replicate Options. ..

& of & active boxes are selected

[[] Delete Original Objects

o]

PN A A N AN

Trudc khi tao déi xiing Sau khi tao d8i xiing

1.5 CHIA NHO PHAN TU

Chuong trinh cho phép ngudi st dung chia nhd nhiing phan ti ban dau thanh nhiéu phan ti cé
kich thuéc nhd hon phéan ti ban dau.

1.5.1 Chia nhé phén t{ thanh (Devide Frames)

Thao tac thuc hién:

1. Chon phén ti can chia.
2. Click menu Edit =Edit Lines = Divide Frame.

Trung tam dao tao xay dung VIETCONS 21
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Edit | View Define Draw  Select Assign  Analyze  Display Design  Options
¥) Undo Ctrl+Z ® & QW 3dxy xz yz m
SR ., w W )
(¥ Redo Ctrl+Y % %{%&,
g Cut Ctrl+X
Copy Ctrl+C
L Paste... Ctrl+V
X Delete Delete
E—; Add to Model From Template...
% Interactive Database Editing...  Cirl+E
HI Replicate... Ctrl+R
@ Extrude 3
+§+ Mave... Ctrl+M
¥ Edit Points b
\{: Edit Lines k ||a/£/' Divide Frames...
Edit Areas f?ﬁ Join Frames

3. Hop thoai Divide Selected Frames xuét hién.

Divide into: SG phan doan can chia.

Last/First ratio: Ti |é chia .

Break at intersections with select Frames and Joints: phan t0 dugc chia tai vi tri giao

nhau gilta cac dudng Iudi hoac cac phéan ti nat dugc chon trudce.

Tai dong Divide into nhéap gia tri 2 (Vi muén chia thanh hai doan) .

Tai dong Last/First ratio nhap gia tri 1.

Click OK dé dong hép thoai Divide Select Frames.

Trung tam dao tao xay dung VIETCONS
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— H
'3¢] Divide Selected Frames EIL
Divide Selected Straight Frame Objects Units
I@ Divide into Specified Number of Frames I
Number of Frames 4
Last/First Length Ratio 1.

() Break at intersections with selected Joints, Frames, Area Edges and Solid Edges

() Divide at Specified Distance from l-end of Frame

| Cancel |

Cancel

Truéce khi chia

&7

i

-

A_Ik

Sau khi chia

1.5.2 Chia nhé phéan td tam vo (Shell)
Thao tac thuc hién:

1. Chon phén ti can chia.
2. Click menu Edit =Edit Areas = Divide Areas.

Trung tam dao tao xay dung VIETCONS 23
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3. Hop thoai Divide Selected Areas xuat hién.

@ Divide Area Into This Number of Objects  (Quads and Triangles Only)

Along Edge from Point 1 to 2
Along Edge from Point 1 to 3

3
2

() Divide Area Into Objects of This Maximum Size (Quads and Triangles Only)

Edit | View Define Draw Select  Assign  Analyze Display Design  Opti
¥2 Undo Ctrl+Z B, @) & G M 3d xy xz yz
(¥ Redo Ctrl+Y - Cir | NP AP / -
2 Cut Ctrl+X
Copy Ctrl+C
L Y Paste.. Ctrl+V
75 Delete Delete
E—; Add to Model From Template...
% Interactive Database Editing...  Ctrl+E
III Replicate... Ctrl+R
@ Extrude
+§+ Move... Ctrl+M
Edit Points
. EditLines
Ij Edit Areas @ Divide Areas...
Divide 5Sclids... g Merge Areas

Units

=)

(KN, m, €

4. Taidong Along Edge from Point 1 to 2 nhap gia tri 3 (Vi ta muén chia theo phuong 1 dén 2

thanh 3 phan tu).

5. Taidong Along Edge from Point 1 to 3 nhap gia tri 2(Vi ta mudn chia theo phuong 1 dén 3

thanh 2 phan td).

6. Click OK dé déng hop thoai Divide Select Areas

e Divide Area Into Object of This Maximum Size: phan t dugdc chia thanh cac doan
c6 chiéu dai khéng vudt quéa gia tri dugc nhap trong 6 Along Edge from Point 1 to 2,

Along Edge from Point 1 to 3.

o Divide Area Based on Point On Area Edges: Chia phan tl dua trén cac dudng va

diém dinh truéc.

Trung tam dao tao xay dung VIETCONS
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Trudc khi chia

Sau khi chia

1.6 GHEP PHAN TU
1.6.1 Ghép phéan td thanh (Joint Frames)

Chuoang trinh cho phép ngudi st dung ghép hai hay nhiéu phan ti thanh lai thanh mot.

Thao tac thuc hién

1. Chon phan t thanh can ghép.
2. Click menu Edit = Edit Lines = Joint Frames.

Edit | View Define Draw  Select  Assign  Analyze  Display  Design  Options
¥}  Undo Ctrl+Z P, €& @ & ¥ 3d xy xz yz my
3 3 i‘ u L J
(% Redo Ctrl+¥ A %ﬁ&,
o Cut Ctrl+X
Copy Ctrl+C
L Y Paste.. Ctrl+V
?( Delete Delete
E—; Add to Model From Template...
% Interactive Database Editing...  Ctrl+E
III Replicate... Ctrl+R
@ Extrude
+§+ Move... Ctrl+M
. Edit Paints
q\? Edit Lines /y Divide Frames...
Edit Areas ,/5} Join Frames
Divide Solids... ZF Trim/Extend Frames...

Trung tam dao tao xay dung VIETCONS
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Trudc khi ghép

Sau khi ghép

1.6.2 Ghép phan ti nut (Merge Joint)

Trong qua trinh xay dung két cdu bang céng cu vé, néu khoang cach gitia hai phan ti nat nhé hon
0.1 Inch = 2.4mm thi chudng trinh sé mac dinh ghép hai nat lai v6i nhau thanh mét nut. Vi mét ly
do nao d6 ma khoang cach gilta hai nat I6n han gia tri mac dinh, ngudi st dung sé ghép chung lai

thanh moét.

1. Chon phan ti nat can ghép.
2. Click menu Edit = Edit Joint = Merge Joint. Hop thoai Mesh Selected Point xué4t hién.

-
134 Merge Selected Paints . ﬁ

Ir.'lergeTl:lIeranu:e III.1| I

[ Cancel ]

3. Taidong Merge Tolerance nhéap gia tri khoang cach cda nat can ghép.
4. Click OK dé déng hop thoai.

ls Ls

Hinh 1.11 - Truéc khi ghép Hinh 1.12 - Sau khi ghép
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1.7 CAC TiNH NANG PAC BIET

1.7.1 Tao phan ti Frames tu phan td Joint

Thao tac thuc hién
1. Chon phan t nut can tao.

Nut duoe chon

2. Click chon menu Edit ® Extrude = Extrude Points to Frames/Cables.

Edit | View Define Draw  Select  Assign  Analyze Display Design  Options 1

¥) Undo Ctrl+Z b{ @ @ S| W adxy xzyznv I
o o o L J

(¥ Redo Ctrl+Y 24 %ﬁﬁ,

g Cut Ctrl+X

Copy Ctrl+C

[E Paste... Ctrl+V

}( Delete Delete

F—; Add to Model From Template..,

% Interactive Database Editing...  Ctrl+E

HI Replicate... Ctrl+R

E Extrude k ‘ .'3’{' Extrude Points to Frames/Cables... I

«2+  Move... Ctrl+M }is Extrude Lines to Areas... |

Trung tam dao tao xay dung VIETCONS
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rﬁ Extrude Paoints to IJn_e?- uw

I Linear |Radial | Advanced|

Property For Added Objects

+ | FSEC1

Increment Data

[ax
dy
dz

Cancel

Hinh 1.13 - Hép thoai Extrude Points to Lines xuét hién.
Click chon thé Linear.
Tai dong dx nhéap gia tri chiéu dai theo phuong X.
Tai dong Number nhap s6 phan ti Frames dudc tao thanh.

oo Mo

Click OK déng hop thoai Extrude Joint to Frames.

b 6000 L

Chu y: Ngudi dung cé thé dung thé Radial dé ti mot Joint tao thanh mét cung tron.

Rotate About Axis: Truc quay.

Rotate About Point: TAm quay.

Angle: Géc quay.

Number: S6 phan tii thanh dugc tao thanh ti 1 diém.

Trung tam dao tao xay dung VIETCONS
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rﬁ Extrude Points to Lines ‘ uw

| Lingar | Radial IAd'.rﬂncad|

Property For Added Objects

FSECT -

Rotate About Axis

@ X (S oz

Rotate About Point

Paint v 0.

Paint Z 0.

Increment Data

Angle 10.
Number 9
Total Rise (X) 0.

Trung tam dao tao xay dung VIETCONS
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1.7.2 Tao phan ti Shell ti phan t& Frames
Thao tac thuc hién
1. Chon phan t thanh cén tao.

Thanh du@

2. Click chon menu Edit = Extrude = Extrude Lines to Areas.
3. Hop thoai Extrude Lines to Areas xuét hién.

Edit | View Define Draw  5Select  Assign  Analyze  Display  Design  Options

¥) Undo Ctrl+Z bl @ & QW 3dxy xz yz nv !
I . - oy W,

(x Redo Ctrl+Y¥ A %{%&,

g~ Cut Ctrl+ X

E% Copy Ctrl+C

[E Paste... Ctrl+V

75 Delete Delete

E—; Add to Model From Template...,

% Interactive Database Editing... Ctrl+E

EII Replicate... Ctri+R

@ Extrude L4 .><| Extrude Points to Frames/Cables...

"‘ﬁ"‘ Move... Ctrl+M Q; Extrude Lines to Areas...

4+ Chu y: Néu ngudi st dung Click chon Delete Source Object thi phan tii thanh sé bi x6a
sau khi tao phan ti Shell.

4. Click chon thé Linear.

5. Tai dong dy nhap gia tri chiéu dai theo phuang Y.

6. Tai dong Number nhap s6 phéan ti Shell dugc tao thanh.

Trung tam dao tao xay dung VIETCONS 30
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rﬁ Extrude Lines to Areas ‘ M*

Linear | Radial | Advanced |

Property For Added Objects

ASEC1 v

Increment Data

dx

lay
dz

Number

[[] Delete Source Objects

7. Click OK dé déng hop thoai Extrude Lines to Areas.

1.7.3 Thém luéi toa d6 qua nut
Thao tac thuc hién

1. Chon phén ti nut can tao luéi.

Paint

—

NCt can tao i

—_—-—l-"——./

2. Click vao menu Edit = Edit Point = Add Grid at Select Point. Hop thoai Add Grid Lines
at Select Point xuét hién.

Trung tam dao tao xay dung VIETCONS 31
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Edit | View Define Draw Select Assign  Analyze Display Design  Option

#) Undo Ctrl+Z R € R G| W adxy xzyzr
(% Redo Ctrl+Y t'? ‘:/“’ \z ﬁ‘r y o

g Cut Ctrl+ X

Copy Ctrl+C

Uﬁ Paste... Ctrl+V

x Delete Delete

@ Add to Model From Template...

Interactive Database Editing...  Ctrl+E

&

HI Replicate... Ctrl+R

@ Extrude 3

+§+ Mowve... Ctrl+M

. Edit Points » ||{_ Add Grid at Selected Points...
& Edit Lines v

o:. Merge Joints...

3¢/ Add Grid Lines at Selected Point ‘ [t

Coord System | GLOBAL

Orientation
@ Constant X
©) Constant Y

(") Constant Z
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3. Click OK dé déng hop thoai Add Grid at Select Point.
4+ Chuay: Tai dong Constant néu ngudi st dung chon Constant X thi dudng lugi dugc thém
vao sé vudng géc vdi truc X.

(&)
@ﬁ -

®_

1.7.4 Tinh ndng Auto Mesh (Chia san 30)
Tinh nang nay gidp cho viéc giai bai toan cé phan ti tdm (san) dugc thuan Igi, khéng phai chia that
phan tli tdm. N&u chia that phan t tdm thi phan t& thanh cling phai chia tuong tu, lam cho s6 phéan

tl trong mo hinh tinh toan tang Ién gdp nhiéu Ian, gay khé khan cho viéc quan ly két quéa xuét ra
va thoi gian tinh toan ciing tang 1&n. Néu ngudi st dung dung tinh nang chia do phéan t tdm thi
khong phai chia nhé phéan t& dam.
Thao tac thuc hién

1. Chon déi tugng can Mesh (chia nho).

2. Click chon menu Assign = Areas = Automatic Areas Mesh. Hop thoai Assign Automatic

Mesh xuat hién.

Assign | Analyze  Display Design  Options  Tools  Help
* . - =
« Joint 3 &d -gl L 4 gg ~ i [1T77
\‘: Frame 3
& Cable ’
~¥  Tendon 3
|m Area » ‘ 'g Sections...
r .
(=) Selid » E Area Stiffness Modifiers (Shell)...
\{ Link/Support 4 [@"; Area Material Property Overwrites...
- . )
.t;,.; loint Loads » @ Area Thickness Overwrites (Shells)...
°l?_‘[‘le‘ Frame Loads b «\'\\?;_ Local fxes...
'Q: Cable Loads » % Reverse Local 3...
-
~, Tendon Loads 3 H S
-
bt Area Loads 3 3 Ares Mass...
T Solid Loads v (0
Eoc Material Temperatures...
Link/Support Loads 2
3 *%  Automatic Area Mesh...
5 Joint Patterns... =
..... Generate Edge Constraints...
';_' Assian to Groun... Shift+Ctrl+ 3 ﬁ\ J
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Click chon ché& do6 Auto Mesh Area Into Objects to This Maximum Size.
Nhap gia tri tai 6 Along Edge from Point 1 to 2 va Along Edge from Point 1 to 3 (Gia tri
nhap cang nhd thi d6 chinh xac cang cao. Tuy nhién néu nhap gia tri qua nhé lam cho viéc
gidi bai toan rat mat thoi gian. Do vay tuy theo nhip 6 san ma ngudi s dung gia tri cho phu
hagp.

5. Click OK déng hop thoai Assign Automatic Area Mesh.

I!_fL Aszsign Automatic Area Mesh

Mesh Option
I Mone
) Auto Mesh Area Into This Number of Objects (Quads and Triangles Only)
&long Edge from Point 1 to 2
Along Edge from Point 1 to 3
@ Auto Mesh Area Into Objects of This Maximurn Size (Quads and Triangles Only)

Along Edge from Point 1 to 2 0.5 m

Along Edge from Point 1 to 3 0.5 m

") Auto Mesh Area Based on Points on Area Edges (Quads and Triangles Only)
Paints Determined from:

Intersections of Straight Line Objects in Meshing Group with Area Edges
Paint Objects in Meshing Group that are on Area Edges
) Auto Mesh Area Using Cookie Cut Based on Straight Line Objects in Meshing Group
Extend All Lines to Intersect Area Edges
| Auto Mesh Area Using Cookie Cut Based on Point Cbjects in Meshing Group
Rotation of Cut Lines from Area Local Axes
) Auto Mesh Area Using General Divide Tocl Based on Points and Lines in Meshing Group

Maximum Size of Divided Object
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1.7.5 Tinh ning thé hién su léch truc cla phan ti thanh

Tinh nang nay cho phép ngudi st dung thé hién su léch truc clia dam va cét (tiét dién cot bén trén
nhoé haon tiét dién cot bén dudi).

-

{7

5 3 axis

1"

el e R LY s

1

2 3

Mate: For doubly symmetric memberns such as

this one, cardingl points 5, 10, and 11 are
the same.

Thao tac thuc hién:

Baotlom ket
Botlom canber
Bottom right
Middle laft
Middle centar
Middle right
Top laft

Top center

. Top right

10. Cantroid

- 11. Shear cantar

__\.'L"—_ "

o1 n Cardinal

:: - Pairl &1
~
= TE

.-/ - o BZ

n
Cardinal "
Pairt E1 n =
n
n
n
]
rad B1 : n |,
n -_
'I n ", Cardinal
n Paint B2
» __\‘,"'-._u__
Elevation
[y "y " B2 |

1. Click chon déi tugng can khai bao su l&ch truc (C6 thé 1a ddm hosc cot).
2. Click chon menu Assign = Frames = Insertion Point.

Assign | Analyze  Display  Design  Options  Tools  Help

*.  Joint 8 5d| 4§ =EIE -
Q\': Frame k I' Frame Sections... Alt+D2
¥ Cable » | #, Property Modifiers..

~~  Tendon r [@Q Material Property Owverarites...
s

] Area g @f, Releases/Partial Fixity...

T solid 3

L~ }": Local Axes...

= -

\\ Link/Suppert g & Reverse Connectivity...

-, :

Ws JointLoads » [T End (Length) Offsets...

-

Ll Frame Loads v | 0% Insertion Point...

+*  Cable Loads (I

Y o

Cutput Stations...

Trung tam dao tao xay dung VIETCONS
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+ Chu thich:

e Cardinal Point: Diém dé ngudi sii dung lay lam gdc khi tién hanh di chuyén truc (D&i

vdi phan ti cot Cardinal Point |2 diém s& 10 (centriod), ddi v6i phan t& ddm Cardinal

Point 14 diém s& 8 (Top Center).

e Mirror about Local 2: D6i xting qua truc toa dé dia phudng 2 (Local Axes 2).

e Frame Joint Offset from Cardinal Point: Lua chon diém dé tién hanh tao dai tugng tu

Cardinal Point.

e Coord System: Chon hé truc toa dd dé tién hanh di chuyén truc bao gébm hai hé truc

toa do dé ta lua chon.

Local: Theo hé toa dé dia phudng.

Global: Theo hé toa dd téng thé.

End-l : Diém dau clia Frame.

End-J: Diém cudi clia Frame.

Do not transform frame Stiffness for Offset From Centriod: Chon thay déi hoic
khéng thay déi do cuing.

Né&u ngudi st dung chon hé toa dé Local (hodc Global): Trong cac dong 1-2-3 (X-
Y-Z), ngusi st dung |an Iugt nhap gia tri ma phan ti Frame muén di chuyén so v6i
truc cl la bao nhiéu.

- I
iﬁ__ Aszzign Frame Insertion_ ﬂ

Cardinal Point

Cardinal Point IlD {Centroid) vI

[C] Mirror about Local 2 Axis

[T] Mirror about Local 3 Axis

Frame Joint Offsets to Cardinal Point

Coordinate System Local

Local 1 0
Local 2 0

Local 3 0

Stiffness Transformation

ID Do Mot Transform Frame Stiffness for Offsets from Centroidl

[ Reset Form to Default Values \

| ok | | cose | | appy |
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4+ Chuy: Thudng gia tri End-l va End-J c6 gia tri bang nhau, phan t di chuyén qua trai hoéc
qua phai phu thudc gia tri am ho#c dudng nhap tai dong 1-2-3 (X-Y-Z). Néu di chuyén theo
hudng cung véi truc clia hé toa do dia phuong nhéap gia tri End I- End J |a sé dudng va ngudc

lai.

3. Click chon Cardinal Point (di chuyén dam hoac c6t chon 8 hoac 10).
4. Click chon hé toa do thé hién (Global hoac Local).

5. Nhap gia tri End-l, End-J tai cac dong 1-2-3 (X-Y-2).

6. Click OK dé déng hép thoai Frame Insertion Point.

1.8 PIEU KIEN BIEN

Chuang trinh cho phép ngudi st dung gan cac diéu kién bién khac nhau nhu: G&i, khép, ngam
(Restrains), lién két 10 xo dan héi (Spring) hoac giai phdng mét sé lién két cho két cdu (Release).
1.8.1 Diéu Kién Bién La Khép, Ngam (Restrains)

Thao tac thuc hién

1. Chon nhiing phéan t& nat can gan diéu kién bién.
2. Click vao menu Assign = Joint = Restrains.

Assign | Analyze  Display  Design  Options  Tools  Help
¥ Joint b m:r Restraints...

Restraints in Joint Local Directions

Translation 1 Rotation about 1
Translation 2 Rotation about 2
Translation 3 Rotation about 3

Fast Restraints

w| & (B[

| ok | | cise | | Apply |

Hop thoai Joint Restrains xuét hién

3. Tai dong Fast Restrains Click chon lién két can gan.
4. Click OK dé déng hop thoai Joint Restrains.
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1.8.2 Piéu Kién Bién Goi Dan Hoi (Spring) cho nut (Joint)
Chtlc nang nay gilp ngudi st dung giai cac m6 hinh dam trén nén dan hoéi. Dat nén dudc thay thé

bang cac gdi 16 xo dat theo phudng vudng goc véi truc cia dam. Céac gdi 1o xo dudc dat tai cac nut
clia dam va dé cuing cua géi 1o xo khi nhap vao SAP 2000 dudc tinh theo thi nguyén [luc)/[chiéu
dai.
Thao tac thuc hién:

1. Chon nhiing phéan t& nat can gan diéu kién bién.

2. Click vao menu Assign = Joint = Spring ...

Assign | Analyze  Display  Design  Options  Tools  Help
¥, Joint » \}‘ Restraints...
+ .
\ Frame r oEF Constraints...
- .
¥ Cable » ';; Springs...
2 Tendon » | &% Masses..,
L
Spring Type
@'Simple

~) Advanced - Coupled 6x6 Spring

Spring Coordinate System

Direction Local

Simple Spring Stiffness
Translation 1 kN/m
Translation 2 kMN/m

Translation 3 kM/m
Retation about 1 kM-m/rad
Rotation about 2 kM-m/rad

Rotation about 3 kMN-m/rad

Options
() Add to Existing Springs
@) Replace Existing Springs

() Delete Existing Springs

[ Reset Form to Default Values ]

o) [Come ol

Hop thoai Joint Spring xuét hién

3. Nhap gia tri d6 cling cla 10 xo.
4. Click OK dé déng hop thoai Joint Springs.
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1.8.3 Diéu Kién Bién Goi Dan Hai (Spring) cho thanh (Frame)

Chtc nang nay thuan Igi cho ngudi st dung vi khong céan tinh do cting cho tling nat. Cac goi 16 xo
dudc dat theo chiéu dai cia dam va dé cling cla cac géi lo x0 khi nhap vao SAP 2000 dudc tinh
theo thi nguyén [luc)/[chiéu dai]>.

Thao tac thuc hién:

1. Chon phéan t&t dam (Frame) can gan diéu kién bién.
2. Click vao menu Assign = Frame = Line Springs ...

o~ ™y
i:_i_u Assign Springs Along Frame Object ﬁ

Spring Type
@ Simple
ISpring Stiffness per Unit Length 135 kM/m,/m I
Simple Spring Resists [Tension and Compression vl

Link Property

Local 2 Axis Angle from Default Crientation

Spring Tension Direction

@ Parallel to Line Object Local Axis 2 Axis =

) In Frame Object 2-3 Plane

Counterclockwise Angle from Frame +2 Axis
) User Specified Direction Vector

Coordinate System

Local 1 Component

Local 2 Component

Local 3 Component

Opticns
1) Add to Existing Springs
1@ Replace Existing Springs

() Delete Existing Springs

[ Reset Form to Default Values l

o] ([Coeer] [oeon]

3. Taidong Spring Tension Diretion Click chon phuong lién két (theo truc toa dé dia phuong
a1, 2,3).
Nhéap gié tri do cung |0 xo tai dong Spring Stiffness per Unit Length.
Tai muc Simple Spring Resists chon Compression Only.
Click OK dong hop thoai Assign Springs Along Frame Object.
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1.8.4 DBiéu Kién Bién Goéi Pan Héi (Springs) cho tadm (Area)

Do cling cla cac gai 1o xo khi nhap vao SAP 2000 dudc tinh theo thi nguyén [luc]/[Chiéu dai].
Thao tac thuc hién:
1. Chon phan ti tdm (Area) can gan diéu kién bién.

Click vao menu Assign = Area = Area Springs ...

Tai dong Spring Location (Area Object Face) Click chon phuong lién két (theo truc toa

dé la Top hoac Bottom).

Tai dong Spring Stiffness per Unit Area nhap dé cung 10 xo.

Tai muc Simple Spring Resists chon Compession Only.

Click OK dong hop thoai Assign Springs to Area Object Face.

E: Assign Springs to Area Object Face u

Spring Type
@ Simple
Spring Stiffness per Unit Area 13.5 kN/m/m®
Simple Spring Resists [Tension and Compression -

Link Property

Local 2 Axis Angle from Default Crientation

Spring Location (Area Object Face)

IArea Object Face Top - l

Area Object Edge Number

Spring Tension Direction

) Parallel to Area Object Local Axis

@ Mormal to Specified Area Object Face

) User Specified Direction Vector
Coordinate System
Local 1 Component
Local 2 Component

Local 3 Component

Opticns
() Add to Existing Springs
@ Replace Existing Springs

() Delete Existing Springs

[ Reset Form to Default Values l

o) (e (maend
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1.8.5 Gidi Phong Lién Két (Realease)
Thao tac thuc hién:

1. Chon phan ti thanh can giai phong lién két.
2. Click vao menu Assign = Frame = Releases/ Partial Fixity.

E Assign Frame Releases and Partial Fiza u

Frame Releases

Release Frame Partial Fixity Springs
Start End Start End
Amal Load = =
Shear Force 2 (Major) I O
Shear Force 3 (Minor) |:| |:|
Torsion ] [l
Moment 22 (Minar) ] £
Moment 33 (Major) 0 kM-m/rad 0 kMN-m/rad

Clear All Releases in Form l

| ok | | close | | apply |
%+ Chau thich:
STT TEN TIENG ANH ‘ CHUC NANG
1 | Start Giai phéng lién két diém dau phan td
2 | End Giai phong lién két diém cudi phan ti
3 Axial Load Giai phéng luc doc truc
4 Shear Force 2,3 (Major) Giai phéng lyc cat theo truc 2, 3
5 Torsion Giai phéng moment xoan
6 Moment 22, 33 (Major) Gidi phong moment theo truc 22, 33
7 No Releases Khong giai phéng lién két.
8 Frame Partial Fixity Springs Cho phép gan 16 xo vao vi tri gidi phéng lién két

3. Click chon vao 6 tai vi tri thanh phan can giai phong lién két.
4. Click chon OK dé dong hép thoai Assign Frame Releases and Partial Fixity .
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1.9 HE TRUC TOA PO

C6 2 loai hé truc toa dd: hé truc toa do t6ng thé (Global: hé truc toa do x,y,z) va hé truc toa do dia
phuong (Local Axes: hé truc toa do 1,2,3 (d6, xanh 14, xanh duadng).

1.9.1 Hé Truc Toa D6 Pia Phuong Cua Nut

KD

< D& hién thi truc toa do dia phuong cla nut.
1. Click vao menu View = Set Display Options... hodc nhan phim tat Ctrl+W.

View | Define Draw  Select  Assign
3-d  Set 30 View.. Shift+Ctrl+F3

2-d  Set 2D View... Shift+Ctrl+F2

¥, SetLimits...

Set Display Opticns... Ctrl+W

@ Rubber Band Zoom F2

Hop thoai Display Options For Active Window xuét hién.

Joints Frames/Cables/Tendons General View by Colors of

[[] Labels [[] Labels [] shrink Objects @ Objects

Restraints [[] sections [T Fil Objects ) Sections

Springs [] Releases Show Edges ) Materials

Local Axes Local Axes Show Ref. Lines (™) Color Printer

Invisible |:| Frames Mot in View |:| Show Bounding Boxes (7} White Background, Black Objects
[ Mot in View 71 Selected Groups

Areas Miscellanecus

Labels

|:| Show Analysis Model (If Available)
|:| Show Joints Only For Objects In View

Sections
Local Axes :
Mot in View V_Iew Tvpe ) )

(@ Standard () Offset () Extrude

[] Apply to Al Windows
[ Cancel

2. Click chon Local Axes.
3. Click OK va déng hop thoai Display Options For Active Window.

Mac dinh: truc 1 mau doé // truc x, truc 2 mau xanh 1a //truc y, truc 3 mau xanh duadng // truc z.
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1.9.2 Hé Truc Toa D6 Pia Phuong Cia Thanh

Truc 1 cla phan t& luon cé hudng doc

2 o N 4 R ;. N I =12, =0, =100
theo phan tii va c6 chidu duong huSng tli (&) iecai-t piveca—ios. pivecbetoz

nut | (nat dugc chi dinh trude nat dau) dén

nat J (nat cudi). z
Truc 1 va 2 hgp thanh mat phing thang Joint i J
duing song song v&i truc Z.

Truc 2 luén hudng theo chiéu dudng cla
truc Z (trli phan ti thang ding).

\
<Y

Truc 3 nam ngang song song vGi mat
phang XY.

< D& hién thi hé truc toa doé dia phuong cla thanh.
Thao tac thuc hién:

1. Click vao menu View = Set Display Options...

View | Define Draw  Select  Assign
3-d  Set 30 View... Shift+ Ctrl+F3

2-d  Set 2D View.. Shift+ Ctrl+F2

¥ Set Limits...

Set Display Options... Ctrl+W

@, RubberBand Zoom F2

Hop thoai Display Options For Active Window xuét hién

4. Click chon Local Axes.
5. Click OK va déng hdp thoai Display Options For Active Window.

Joints. FramesiCable=/Tendons
Labels [ Labels

Restraints [] sections

Springs [ Releases

Local Axes Local Axes

Invisible |:| Frames Not in View

2]
@
Pl
@
5
-8

View by Colors of
Shrink Objects @ Objects

Fill Objects ) Sections
Show Edges ) Materials

Show Ref. Lines ) Color Printer

OREEOO

Show Bounding Boxes (©) White Background, Black Objects
Mot in View ) Selected Groups

OEO0EEO

Areas i Miscellaneous

[] Labels [T] Show Analysis Model (If Available)
[ sections [7] Show Joints Only For Objects In View
Local Axes

View T
[] motin View iew Type ] _
@ Standard () Offzet () Extrude

[C] Apply to Al Windows

[ Cancel
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1.9.3 Hé truc toa dé dia phuong cuia tam

Cac phan tl tdm (Shell) tam giac ho#c ti giac déu c6 6 mat (Face), tai trong cé thé tac dung lén
cac mat cla phan ti. Hé truc toa do dia phuong rat quan trong cho ngudi s dung quan ly dugc
chiéu tac dung cla tai trong vao cac mat cla phan ti. Phan tl ti giac dudc két lai véi nhau théng
qua 4 nat J1, J2, J3, J4.Con phén ti tam giac thi dugc két lai v6i nhau bang 3 nat J1, J2, J3.

AXIS 2 A

j4 Face 2

Face 3
Axis 1

j2

Face 6: Top (+3 face)

Face 5: Bottom (-3 face)
j1

Four-node Quadrilateral Shell Element

Axis 3 4

Axis 1
Axis 2

Face 6: Top (+3 face)

Face 5: Bottom (-3 face)

Three-node Triangular Shell Element
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7

< D& hién thi hé truc toa d6 dia phuong clia tdm
Thao tac thuc hién:
1. Click vao menu View = Set Display Options...

View | Define  Draw  Select  Assign £
3-d St 3D View... Shift+ Ctrl+F3

2-d  Set 2D View... Shift+ Ctrl+F2

¥, Set Limits...

Set Display Options... Ctrl+W

@, RubberBand Zoom F2

Hop thoai Display Options For Active Window xuét hién

Jointz Frames/Cables/Tendons General View by Colors of
Labels Labels

Restraints Sections
Springs Releases

Local Axes Local Axes

Shrink Objects @ Objects
Fill Objects ) Sections.
Show Edges ) Materials

Show Ref. Lines () Color Printer

OREEOO

Invisible Frames Mot in View
Mot in View

Show Bounding Boxes (7) White Background, Black Objects
) Selected Groups

O
O
]

Miscellaneous
D Show Analysis Model (If Available)
|:| Show Joints Only For Objects In View

Local Axes
View Ty
|:| Mot in View _lew pe ) )
@ Standard () Offset () Extrude

[ Apphy to Al Windows
[ Cancel

6. Click chon Local Axes.
7. Click OK va dong hép thoai Display Options For Active Window.

1.10 CHON TIEU CHUAN THIET KE

1.10.1 Chon tiéu chuin thiét ké két cau thép

Vao menu Design = Steel Frame Design = View/Revise Preferences..
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Design | Options  Tools  Help

I

Steel Frame Design

| View/Revise Preferences... |

[

-

Concrete Frame Design

View/Revise Overwrites...

g Aluminum Frame Design Selct Design Groups-

:I L =
[ Cold-Formed Steel Frame Design 3 Select Design Comibos..

Lateral Bracing Set Displacement Targets...

Chverwrite Frame Design Procedure... Set Time Period Targets...

Chon tiéu chuén thiét k& & muc Design Code.

3¢ Steel Frame Design Preferences for AISC 360-

Hem Value i
1 | Design Code AISC 36010
2 | Multi-Response Case Design Envelopes
3 | Framing Type SMF
4 | Seismic Design Category ]
5 | Importance Factor 1.
6 | Dezign System Rho 1.
7 | Dezign System Sds 0.5
& |Design System R 8. =
9 | Design System Omegal 3.
10 | De=sign System Cd 5.5
11 | De=ign Provigicn LRFD
12 | Analysiz Method Direct Analyzis
13 |Second Order Method General 2nd Order
14 | Stiffne=ss Reduction Method Tau-b Fixed

1.10.2 Chon tiéu chuin thiét k& két cau bé téng cét thép

Vao menu Design = Concrete Frame Desigh = View/Revise Preferences...

Design | Options  Tools Help

Select Design Combos...

Lateral Bracing D Start Design/Check of Structure  Shift+F&

Owerwrite Frame Design Procedure...

Interactive Concrete Frame Design

T  Steel Frame Design v || 5 - Il 'h =f- nd | - I -
D Concrete Frame Design r | View/Revise Preferences...

Fﬁ Aluminum Frame Design 4 View/Revise Overwrites..,

:'I Cold-Formed Steel Frarne Design 2
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Chon tiéu chuén thiét k& & muc Design Code 1& BS8110-97 va hiéu chinh cac théng sé nhu hinh

bén dudi.

—
Eﬂmcmte Frame Design Preferences for B58110 5_

tem Value
1 [Design Code BSE8110 &7
2 | Multi-Rezponze Caze Design Envelopes
3 | Mumber of Interaction Curves 24
4 | Mumber of Interaction Points 11
5 | Conszider Minimum Eccentricity ? ez
§ | Gamma (Steel) 115
T |Gamma (Concrete) 1.5
& |Gamma (Concrete Shear) 1.25
5 | Pattern Live Load Factor 0.
10 | Utilization Factor Limit 1.

Trung tam dao tao xay dung VIETCONS
http://www.vietcons.org

47



VIETCONS Thuc hanh SAP2000 co ban

ALWAYS BESIDE YOUR SUCCESS Tac gid: Nguyén Pinh Nghia

CHUONG 2: DINH NGHIA VAT LIEU VA TIET DIEN

2.1 DINH NGHIA VAT LIEU
Thao tac thuc hién:

1. Click vao menu Define = Materials.

Define | Draw  Select Assign  An:

terials...
[i l&aenas

B Section Properties »

Hop thoai Define Materials xuéat hién

31 Define Material

Materials Click to:

4000Psi [ Add New Material__

A992Fy50

| Add Copy of Material...

| Modify/Show Material...

Delete Material
[] show Advanced Properties

% Chu Thich:
STT TEN TIENG ANH \ CHUC NANG
1 | Materials Vat liéu st dung cho két cau
2 | 4000Psi Vat liéu bé téng theo tiéu chudn My
3 | A992Fy50 Vat lieu thép theo tiéu chudn My
4 | Add New Material Thém vat liéu mai
5 | Add Copy of Material Thém vat liéu mdi tu tinh chat vat liéu da tao trudc dé
6 | Modify/Show Material Hiéu chinh théng s6 tu vat liéu da co
7 | Delete Material Xoba vat liéu bat ky (chon vat liéu)
8 | Show Advanced Properties Hién thi khai bao nhiing d&c trung nang cao
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< Mudn tao mét vat lieu mdi click vao Add Copy of Material

Hop thoai Add Material Property xuét hién/ Chon loai vat liéu mudn dinh nghia.

Add Material Property

Region |United States

Material Type [Steel
Steel

Standard Concrete
Aluminum

ColdFormed

Rebar
Tendon ‘

%+ Chu Thich:
STT TEN TIENG ANH CHUC NANG

1 | Materials Type Loai vat liéu
2 | Steel Thép hinh
3 | Concrete Bé tong
4 | Aluminum Nhém
5 | ColdFormed Thanh thanh méng (thép can ngudi)
6 | Rebar C6t thép (dung trong két cdu bé tong)
7 | Tendon Cap du tng luc
8 | Orther Vat liéu khac

Ghi chi: Ngudi st dung nén Modify vat liéu miu c6 sén hoac Delete nhiing vat liéu khéng su
dung nay dé tranh nham lan.

2.1.1 Pinh nghia vat liéu bé téng theo tiéu chuan TCVN 5574-2012

1. Click vao menu Define = Materials.
2. Click chon 4000Psi = Click chon Modify/Show Material.
3. Hop thoai Modify Property Data xuét hién.
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3¢ Material Property Data

General Data
Material Name and Display Color

Material Type

4000Psi

Concrete

Material Notes ’

Modify/Show Notes...

Weight and Mass
Weight per Unit Volume

Mass per Unit Volume 24028

Isotropic Property Data
Modulus of Elasticity, E
Poisson
Coefiicient of Thermal Expansion, A

Shear Modulus, G

Other Properties for Concrete Materials
Specified Concrete Compressive Strength, f'c
[] Lightweight Concrete

Shear Strength Reduction Factor

[] switch To Advanced Property Display

STT TEN TIENG ANH

1 | Material Name and Display Color

3.5631

Units.

24855578
0.2
9.900E-06
10356491

27579.032

CHUC NANG

Tén vat liéu & hién thi mau sac

Material Type

Loai vat liéu

Ghi chu vé vat liéu

2
3 | Material Notes
4

Weight and Mass

Trong lugng va khai lugng
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STT TEN TIENG ANH CHUC NANG
5 | Weight per Unit Volume Trong lugng riéng
6 | Mass per Unit Volume Khéi lugng riéng
7 | Isotropic Property Data Pic trung cla vat liéu dang huéng
8 | Modulus of Elasticity Hé s6 Modun dan hoi
9 | Poissont’s Ration Hé s6 Poisson
10 | Coefficient of Thermal Expansion, A Hé s6 gian nd do nhiét do
11 | Shear Modulus, G Hé s6 Modun dan héi trugt (mac dinh
G=E/2(1+v)
12 | Other Properties for Concrete Materials Cac thudc tinh khac cua vat liéu
13 | Specified Concrete Compressive Strength, f'c Cudng do nén dac trung clia bé tong
14 | Lightweight concrete Bé téng nhe
15 | Shear Strength Reduction Factor Hé s6 giam cudng do cat clia bé tong

Bang théng sé vat liéu bé tong theo TCVN 5574-2012

B15 B20 B25 B30
Pac trung vat liéu
(M200)  (M250) (M350) (M400)
Trong lugng riéng (kN/m?) 25 25 25 25
Modun dan héi (kN/m?) 23x10° 27 x10° 30 x10° 32.5 x10°
Hé sb Poisson 0.2 0.2 0.2 0.2
Hé s6 gian nG do nhiét do 1.10® 1.10® 1.10° 1.10®
Cudng do chiu nén tinh toan, Ry (kN/m?) 8.5x10°3 11.5 x10° 14.5 x10° 17.0 x10°

%+ Ghichu:
M6 dun dan hoi va cudng doé chiu nén tinh toan l1ay 6 Bang 17, Bang 13 theo TCVN 5574-2012.

Trong trudng hop ngudi thiét ké muén tinh thép dam theo tiéu chudn TCVN 5574 — 2012 thi gia tri
f'c = yo*Rb*1.5/0.67 (phai chon tiéu chuén thiét ké BS8110-1997).

Trung tam dao tao xay dung VIETCONS 51
http://www.vietcons.org



VIETCONS Thuc hanh SAP2000 co ban

ALWAYS BESIDE YOUR SUCCESS Tac gid: Nguyén Pinh Nghia

General Data
Material Name and Display Color 4000Psi .

Material Type Concrete hd

Material Notes | Modify/Show Notes... |

Weight and Mass Units

Weight per Unit Volume .

Mass per Unit Volume

Isotropic Property Data
Modulus of Elasticity, E

Thoéng sé
thiét ké

Poisson
Coefficient of Thermal Expansion, A

Shear Modulus, G

Other Properties for Concrete Materials

Specified Concrete Compressive Strength, fic 27579032
[] Lightweight Concrete

Shear Strength Reduction Factor

"] switch To Advanced Property Display

%+ Ghichua:
Specified Concrete Compressive Strength, f’c chi can thiét khai bao khi ngudi thiét k€ muén st
dung phan mém dé thiét k& tu dong, trudng hop chi Iy két qua noi luc va chuyén vi thi khdng can
yéu cau khai bao théng sé nay.
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Vi du 1: Khai bao vat liéu bé tong B25, Ry = 14.5 MPa, W = 25kN/m?3, E = 3x107 kN/m?, hé s&
Poisson v = 0.2.

Thao tac thuc hién

1. Vao Menu Define = Material. Chon 4000Psi, chon Modify/Show Material. Nhap cac théng
s6 nhu hinh.

2. Click OK dé déng hop thoai.

< _
3¢ Material Property Data S
|
General Data
Material Name and Display Color B25 .I
Material Type Concrete i
aterial Motes KModify/Show Notes... ]
Weight and Mass Unitz
Weight per Unit Volume 25
WMass per Unit Volume 2.5453
lzotropic Property Data
Modulus of Elasticity, E 30EG
Poiz=on, U 10.2
Coefficient of Thermal Expansion, A 10E-5
Shear Modulus, G 12500000
Other Properties for Concrete Materials
Specified Concrete Compressive Strength, fo 32452 68656716
|:| Lightweight Concrete
|:| Switch To Advanced Property Display
Trung tdm dao tao xay dung VIETCONS 53

http://www.vietcons.org



VIETCONS

ALWAYS BESIDE YOUR SUCCESS

Thuc hanh SAP2000 cG ban
Téc gia: Nguyén Pinh Nghia

2.1.2 Binh Nghia Vat Liéu Thép Theo TCVN 5575 -2012

Thao tac thuc hién:

1. Click vao menu Define = Materials.

2. Click chon A992Fy50 = Click chon Modify/Show Material.

Hop thoai Material Property Data xuat hién

General Data
Material Name and Display Color
Material Type

Material Notes

Weight and Mass

Weight per Unit Volume 76.9729

Mass per Unit Volume 7.549

Isotropic Property Data
Modulus of Elasticity, E
Poisson
Coefficient of Thermal Expansion, A

Shear Modulus, G

Other Properties for Steel Materials
Minimum Yield Stress, Fy
Minimum Tensile Stress, Fu
Effective Yield Stress, Fye

Effective Tensile Stress, Fue

[] switch To Advanced Property Display

A992Fy50 B

-

Modify/Show Notes... |

Units

1.999E+08
0.3
1.170E-05

76903069

3447379
448159.3
Jre21.7

4929752

Théng sé dung

thiét ké két cau

thép
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= Chu Thich:
STT TEN TIENG ANH CHUC NANG
1 | Minimum Yield Steel GiGi han chay nhd nhéat cla thép
2 | Minimun Tensile Stress GiGi han bén nhod nhét cha thép
3 | Effective Yield Stress GiGi han chay hiu hiéu cla thép
4 | Effective Tensile Stress GiGi han bén hiu hiéu cla thép

Bang théng sé vat liéu thép theo TCVN 5575-2012 (Bang 5)

Pac trung vat liéu CCT34 CCT38 CCT42
Trong lugng riéng (kN/m?) 78.5 78.5 78.5
Modun dan héi (KN/m?) 21x10’ 21 x10” 21 x107
Hé s6 Poisson 0.3 0.3 0.3
Hé s6 gian nd do nhiét do 1,2x10° 1,2x10° 1,2x10°

Cuong do tiéu chuén fy va cuong dé tinh toan f clia thép véi do dayt Cuong do

kéo dut tiéu
mm )
, . chuan f,
Mac thep "
20<t<40 40<t<100 khoéng phu
thudc bé
fy day t, mm
CCT34 220 210 210 200 200 190 340
CCT38 240 230 230 220 220 210 380
CCT42 260 245 250 240 240 230 420

Vi du 2: Khai bao vat liéu thép hinh CCT34 c6 W = 25kN/m3, E = 2.1x108 kN/m?, hé sé Poisson
v = 0.3, fy= 220 MPa, f. = 340 MPa.

Thao tac thuc hién

1. Vao Menu Define = Material. Chon Add New Material. Nhap cac théng s6 nhu hinh.
2. Click OK dé déng hop thoai.
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-
34 Material Property S
General Data |
KMaterial Name and Display Color CCT34
Material Type Steel '
i
Material Notes | ModifyiShow Notes... |
Weight and Mass Units
[weight per Unit Volume 78.5 |
Mags per Unit Volume &.0048

lzotropic Property Data

Modulus of Elasticity, E 21E+08
Poisson, U 0.3
Coefficient of Thermal Expansion, A 0

Shear Modulus, G G07E5231.

Other Properties for Steel Materialz

Kinirmum ield Stress, Fy Z20E3
Minirmum Tensile Stress, Fu J40E3
Effective Yield Stress, Fye Z20E3
Efective Tensile Stress, Fue 340E3

|:| Switch To Advanced Property Display
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2.1.3 Dinh nghia vat cot thép theo tiéu chudn TCVN 5574-2012

1. Click vao menu Define = Materials = Add Material Property = Click chon Rebar.

3%_Add Material Property

Region |United States
Material Type [Steel
Steel
Standard Concrete
Aluminum
ColdFormed
Grade
Tendon k
Other
[ OK | Cancel
%+ Chu Thich:
TEN TIENG ANH CHUC NANG
1 | Materials Type Loai vat liéu
2 | Steel Thép hinh
3 | Concrete Bé tong
4 | Aluminum Nhom
5 | ColdFormed Thanh thanh méng (thép can nguoi)
6 | Rebar Cot thép (dung trong két cau bé tong)
7 | Tendon Cap dv ung luc
8 | Orther Vat liéu khac

Bang théng sé vt liéu thép theo TCVN 5574-2012 (Bang B.1, Phu luc B)

Pac trung vat liéu

Trong lugng riéng (kN/m?) 78.5 78.5 78.5
Modun dan hoi (kN/m?) 21x107 21 x107 20 x107
Hé s6 Poisson 0.3 0.3 0.3
Hé s6 gian né do nhiét do 1,2x10°° 1,2x10°® 1,2x10°°
Cudng dé chay 235 295 390
Cudng dé kéo dut 380 500 600
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Hop thoai Material Property Data xuat hién.

—
3¢ Material Property =)
General Data |
Material Name and Display Color {THEP Al B
Material Type Rebar '
|
Material Notes | Modify/Show Notes... |
Weight and Mass Units
Mazs per Unit Volume 8.0048

Uniaxial Property Data

Modulus of Elasticity, E 2 100E+08
Pois=son, L 0.
Coefficient of Thermal Expansion, A 1.170E-03
Shear Modulus, G 0.

Other Properties for Rebar Materialz

Minimum Yield Stress, Fy 322000.
Minimum Tensile Stress, Fu 500000.
Expected Yield Stress, Fye J322000.
Expected Tensile Stress, Fue 200000,

|:| Switch To Advanced Property Display

%+ Ghichu:

Trong trudng hop ngudi thiét k& mudn tinh thép dam theo tiéu chuédn TCVN 5574 — 2012 thi gia
tri Fy = Rs*1.05 (thong s nay chi dung khi chon tiéu chudn thiét ké BS 8110-1997).

Pac trung vat liéu

Cudng do kéo tinh toan Rs(tinh c6t thép doc) (MPa) 225 280 365
Cudng do cat tinh toan Rsw (tinh cét thép dai) (MPa) 175 225 290
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Vi du 2: Khai bao vat liéu thép thanh Alll cé W = 25kN/m?, E = 2.1x10% kN/m?, hé sé Poisson
v = 0.3, Rs = 365 MPa.

Thao tac thuc hién

1. Vao Menu Define = Material. Chon Add New Material. Nhap cac théng s6 nhu hinh.
2. Click OK dé déng hop thoai.

|
General Data
Material Mame and Display Color Alll i
Material Type Rebar i
Material Notes | Modify/Show Notes... |
Weight and Mass Units
Weight per Unit Volume
Mass per Unit Violume 8.0043
Uniaxial Property Data
Modulus of Elasticity, E 2.0E+028
Poiz=on, U 0.
Coefficient of Thermal Expansgion, A& 1.170E-05
Shear Modulus, G 0.
Other Properties for Rebar Materialz
Winimum ield Stress, Fy 383250
Minimum Tensile Stress, Fu G0a000a
Expected Yield Stress, Fye 333250
Expected Tensile Stress, Fue §00000
|:| Switch To Advanced Property Display
| ok | | Cancel
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2.2 DINH NGHIA TIET DIEN

2.2.1 Tiét dién dam bé téng cét thép hinh chii nhat (Rectanqgular)

Vi du 1: Khai bao tiét dién dam bé téng cét thép kich thuéc 300x600.
.Thao tac thuc hién:

1. Click vao menu Define = Section Properties = Frame Sections.

Define | Draw  Select  Assign  Analyze Display  Design  Options  Tc

[E  Materials... ) C | 3dxy xzyznv D

Section Properties

Frame Sections...

&° Mass Source.. ~—  Tendon Sections... |

Properties Click to:

Find this property: Import New Property...
BTWN|

0200400

DAM MONG BANG Add Copy of Property...
FSEC1 2 =

Add New Property...

Modify/Show Property...

Delete Property

2. Click vao Add New Property = Chon Concrete = Chon Rectangular.
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N
Add Frame Section Pro u.

Select Property Type

Frame Section Property Type [Cm.crete

Steel
Click to Add a Concrete Section Buitt-Up Steel

Alduminum
Cold Formed

Rectangular

©

Circular

Pipe

\/

Trapezoidal

L

Precast|

L

Precast U

{2
Chl@li gﬁng

-

t3
Chiéu cao

=
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Rectangular Sectio

Section Name

Section MNotes

|Dauu><aun

hodify/Show MNotes...

Section Properies... |

—Propeties————— ~ Propery Modifiers —— — Material
( SetMDdifiers...l ’7L||E|20

—Dimensions

Depth (13) 06
Width (12 [E

Display Color I_

Concrete Reinforcement...

oK

Cancel

STT TEN TIENG ANH

1 | Section Name

CHUC NANG

Tén tiét dién

Concrete Reinforcement

2 | Section Properties Nhing d&c trung cla tiét dién

3 | Set Modifiers Hé s6 nhan gia tri d4c trung hinh hoc
4 | Material Loai vat liéu

5 | Depth (t3) Chiéu cao tiét dién

6 | Width (t2) B& rong tiét dién

7

Nhiing thong s6 dung thiét ké thép cho vat
liéu bétdbng cot thép

3. Click vao Concrete Reinforcement.. dé khai bao thong s6 thiét k& (néu muén thiét ké tu

déng trong SAP 2000).
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]

I i Rectangular Sectio

Section Name {p3ooxs0o | Display Color [

Section Notes [ Modify/Show Notes... ]

Dimensions Section

Depth (13}

Width (t2)

Properties

Material Property Modifiers [ Section Properties... ]
[ +][s20 ~| [ sethodifiers.. [ Time Dependent Properties... |

Concrete Reinforcement...

:-'_: Reinforcement Data

Rebar Material

Longitudinal Bars lJ ITHEP All

Confinement Bars (Ties) + [THEPAI

De=ign Type
() Column (P-M2-M3 Design)
@ Beam (M3 Design Oniy)|

Concrete Cover to Longitudinal Rebar Center

Top

Bottom

Reinforcement Overrides for Ductile Beams

Left

Top
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%+ Chu thich:

STT TEN TIENG ANH CHUC NANG

1 | Rebar Material Chon vét liéu cét thép

2 | Longitudinal Bars Thanh thép doc

3 | Confinement Bars Thanh thép dai

4 | Design Type Chon bai toan thiét ké

5 | Column (P-M2-M3 Design) Cot (thiét ké véi luc doc + momen M2, M3)

6 | Beam (M3 Design only) Dam (chi thiét ké véi momen M3)

. Concrete Cover to Longitudinal | Chiéu day 16p bétong b&o vé (tinh ti m&t ngoai bé
Rebar Center tong dén tdm cét thép)

8 | Top Chiéu day I6p bé tong bao vé mat trén tiét dién

9 | Bottom Chiéu day I6p bé tong bao vé mat dudi tiét dién

10 Reinforcement Ocemides for DPoan cét thép ndi chong Ién nhau

Ductile Beams

Vi du 2: Khai bao tiét dién cot bé tong cét thép kich thuéc 300x400

Cac budc tuong tu nhu khai bao ti€t dién dam chi nhat.

Section Hame |c300x4un

= |

I Display Color

Section Notes [

Modify/Show Notes. .. J

Dimensions

Section

Depth (13 )

Width (12 )

Material

Property Modifiers ’

Properties

Section Properties... ]

= =[N

Set Modifiers. .. [ Time Dependent Properties... ]

Concrete Reinforcement...

]

oK |
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Rebar Material
Lengitudinal Bars

Confinement Bars (Ties)

Design Type

[+ || THEP A
[+ || THEPA

|@ column (P-M2-M3 Design)|

Reinforcement Configuration

@ Rectangular

() Circular

(") Beam (M3 Design Only)

Confinement Bars

Lengitudinal Bars - Rectangular Configuration

Clear Cover for Confinement Bars

0.04

Number of Longit Barg Along 3-dir Face 3

Number of Longit Barg Along 2-dir Face 3

Lengitudinal Bar Size

Confinement Bars

Confinement Bar Size

Longitudinal Spacing of Confinement Bars 0.15
Number of Confinement Bars in 3-dir 3
Number of Confinement Bars in 2-dir 3

Check/Design

(") Reinforcement to be Checked

@ Reinforcement to be Designed

%+ Chu thich:

Cancel

STT TEN TIENG ANH CHUC NANG

1 | Reinforcement Configuration Cach b tri c6t thép

2 | Rectangular B6 tri theo hinh chii nhat

3 | Cirular B6 tri theo hinh tron

4 | Confinement Bars Cét thép dai

5 | Ties Thép dai hinh da giac

6 | Spiral Thép dai x0an

7 ;::faitlugdl:er(?;zf?;Zera_tion Cach b tri thép doc theo hinh chi nhat
8 | Clear cover for Cofinement Bars Lép bé téng bao vé
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STT TEN TIENG ANH CHUC NANG

Number of Longit Bars Along 3-

9
dir Face

S6 thanh thép doc theo phuong truc 3

Number of Longit Bars Along 2-

10
dir Face

S6 thanh thép doc theo phuong truc 2

11 | Longitudial Bars Size

Pudng kinh thép doc

12 | Confinement Bars

Cét thép dai

13 | Confinement Bar Size

Puong kinh c6t thép dai

Longitudial Spacing of

14
Confinement Bars

Khoéng cach c6t dai

Number of Confinement Bars

15
Along 3-dir Face

S6 thanh thép dai theo phuadng truc 3

Number of Confinement Bars

16
Along 2-dir Face

S6 thanh thép dai theo phuong truc 2

17 | Check/Design

Kiém tra/ Thiét ké

18 | Reinforcement to be Checked

Bai toan kiém tra thép trong bé téng cét thép

19 | Reinforcement to be Designed

Bai toan thiét ké bé téng cot thép

2.2.2 Tiét dién cét bé téng hinh tron (Circle)

Vi du: Khai bao tiét dién c6t tron bé téng c6t thép kich dudng kinh 800 mm.

Tuong tu tiét dién cot hinh chi nhat.

12

-

13 -

Pudng kinh
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1

¢ Circular Section

Section Name ICEI]I] Display Color l_

Section Notes [ Modify/Show Notes...

Dimengions

Daneer (12)

Properties

Material T ( Section Properties. .. ]

+ | [B20 [ Set Modifiers... | Time Dependent Properties... |

Concrete Reinforcement...
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—

% Reinforcement Data

Rebar Material
Longitudinal Bars

Confinement Bars (Ties)

Design Type

BIEE

+ |[THER AU

|@ column (P-M2-M3 Design)|

Reinforcement Configuration

Rectanguiar

Ceonfinement Bars
) Ties

Longitudinal Bars - Circular Configuration

Clear Cover for Confinement Bars

Number of Longitudinal Bars

Longtudinal Bar Size

Confinement Bars

Confinement Bar Size

Longitudinal Spacing of Confinement Bars  0.15

Check/Design

() Reinforcement to be Checked

@ Reinforcement to be Designed

STT TEN TIENG ANH

1 | Section Name

Cancel

CHUC NANG

Tén tiét dién

Section Properties

Nhiing d&c trung cua tiét dién

Set Modifiers

Hé s6 nhan gia tri dac trung hinh hoc

Material

Loai vat liéu

Diameter (t3)

DPudng kinh tiét dién

| O | B~

Concrete Reinforcement

Nhiing thong s6 dung thiét ké thép cho vat
liéu bétébng cot thép
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2.2.3 Tiét dién thép hinh xuyén (Pipe)

Vi du: Khai bao tiét dién cét thép hinh xuyén dudng kinh ngoai 100mm, dudng kinh trong
90mm.
Tuong tu tiét dién cot hinh tron.

I B& day tit dién

- B

Budng kinh
E Pipe Secticn —
Section Name | c1o0xas | Display Color | I
Section Notes [ Modify/Show Notes. . |
Dimensiocns Section
Dutside diameter {13} 0.1] b

Wall thickness (tw )

Properties

Material Property Modifiers [ Section Properties... ]

fccas | SetModifiers.. [ Time Dependent Properties... |
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STT TEN TIENG ANH CHUC NANG
1 | Section Name Tén tiét dién
2 | Section Properties Nhiing dac trung cla tiét dién
3 | Set Modifiers Hé s6 nhan gia tri dac trung hinh hoc
4 | Material Loai vat liéu
5 | Outside diameter (t3) DPuong kinh ngoai tiét dién
6 | Wall thickness (tw) Bé day tiét dién

2.2.4 Tiét dién chii | (/Wide Flange)

Vi du: Khai bao tiét dién chii | cé chiéu cao H = 400mm, chiéu réng canh B = 300mm, chiéu
day ban canh tf = 10mm, chiéu day ban bung tw = 5mm.

GChidu day
cdnh trén tf | |74 |
" Chifu r§ng c4nh trén |
N E -] i
1!
Chifu d3y bin bung tw =
=
=
-
Chidu day S
cdnh trén tb
N [ ] Y

2hb
Chifiu réng c4nh dubi
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Section Name

Section Notes [

| 00x30010x5

I Dizplay Color

Modify/Show Notes... |

Dimensions

Dutside height (3 )

Top flange width (t2 )

Top flange thickness (tf )
Web thickness (tw }
Bottom flange width (t2b )

Bottom flange thickness (tfb )

Material

= = I

Section

Property Modifiers

Properties

[ Section Properties. ..

)

Set Modifiers...

| Time Dependent Properties... |

%+ Chau thich:

STT TEN TIENG ANH CHUC NANG
1 | Section Name Tén tiét dién
2 | Section Properties Nhiing d&c trung cua tiét dién
3 | Set Modifiers Hé s6 nhan gia tri dac trung hinh hoc
4 | Material Loai vat liéu
5 | Outside height (t3) Chiéu cao téng thé tiét dién chii |
6 | Top flange width (t2) Bé rong canh trén
7 | Top flange thickness (tf) Bé day canh trén
8 | Web thickness (tw) Bé day bung
9 | Bottom flange width (t2b) Bé rong canh dudi

10 | Bottom flange thickness (tfb) Bé day canh dudi
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2.2.5 Tiét dién chii L déi (Double Angle Section)

Vi du: Khai bao tiét dién chii L déi c6 kich thuéc nhu sau: Chiéu cao H = 250mm, chiéu réng
B = 508mm, chiéu day ban canh tf = 12mm, chiéu day ban bung tw = 12mm, khodng cach
gitia hai thanh thép goéc dis = 8mm.

» Chiéu rng tiét dién

A /II/
2
v dis
l ]

5 . tf

= il

£_ ]

g =

2

5

4+ Chu thich:
STT TEN TIENG ANH CHUC NANG
1 | Section Name Tén tiét dién
2 | Section Properties Nhiing d&c trung cla tiét dién
3 | Set Modifiers Hé s6 nhan gia tri d4c trung hinh hoc
4 | Material Loai vat liéu
5 | Outside depth (t3) Chiéu cao tng thé tiét dién
6 | Outside Width (t2) Chiéu rong téng thé tiét dién
7 | Horizontal leg thickness (f) Chiéu day canh theo phuong ngang
8 | Vertical leg thickness (tw) Chiéu day canh theo phuong ding
9 | Back to back Distance (dis) Khoang cach gilia hai thép goc
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|

Section Name [2vzsxizx0 8 | Dispiay Color I '
Section Notes [ Modify/Show Notes. . |
Dimensions Section

Outside depth (t3 )

Outside width (t2 )

Horizontal leg thickness (tf)

Vertical leg thickness (tw )

Back to back distance ( dis )

Properties

Material Property Modifiers [ Section Properties...

CCT34 [ Set Modifiers. . [ Time Dependent Properties...

2.2.6 Tiét dién thay ddi theo chiéu dai
.Thao tac thuc hién:
1. Click vao menu Define = Section Properties = Frame Sections.
2. Ta thuc hién khai bao cac mat cat cho tiét dién thay déi truée khi khai bao tiét dién thay déi

theo chiéu dai.
3. Click vao Add New Property = Chon Other = Chon Nonprismatic.

Vi du: Khai béo tiét dién cé tiét dién thay déi tif 300x800 thanh 300x600 trén sudt chiéu dai
cot.
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Select Property Type

Frame Section Property Type Other
Steel

Click to Add a Section Buitt-Up Steel
Concrete
Aluminum
Cold Formed

General Nenprismatic Section Designer

Monprismatic Section Definition

Honprizmatic Section Name ICSDXED—BU Dizplay Color

Section Notes [ Modify/Show Notes...

Start Section End Section Length Length Type  EI33 Variation ELZ2 Variation
C300X&00 Wariable w || Parabolic - || Linear -

C300X600 C300XB00
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2.2.7 Tiét dién bat ki

1. Click vao menu Define = Section Properties = Frame Sections.
2. Click vao Add New Property = Chon Other = Chon Section Designer.

Select Property Type

Click to Add a Section

Frame Section Property Type

(st S =
| |

l Other - l

General

Monprizmatic

>

Section Designer

Cancel

Vi du: Khai bao tiét dién méng bang c6 kich thudc nhu hinh bén duéi

AR A

Click vao menu Define = Section Properties = Frame Sections.

Click vao Add New Property = Chon Other = Chon Section Designer.
Nhép tén va chon vat liéu cho tiét dién.

V& 1 hinh chG T bt ky.

Click vao biéu tugng trén thanh céng cu.

Click vao cac diém dé hiéu chinh lai toa do cla cac diém.
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300,200,200,
A A A

Change Coardinates ta
#-0rd I-D 15
Y-Ord ID.2421
Fladiuz ID

Cancel |

e R =

File Edit View Define Draw Select Display Options Help

e PR ERELM BE LS

& »#E =

apapm@

vy Ready X =0.07Y¥ =0.80
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CHUONG 3: DINH NGHIA VA GAN TAI TRONG

3.1 DINH NGHIA CAC LOAI TAI

Chuong trinh cho phép ngugi st dung dinh nghia cac loai tai trong nhu sau: Tinh tai, hoat tai,.. Tuy
thudc vao két cau ngudi st dung céan tinh chiu tac dung cla céac loai tai trong nao thi dinh nghia
loai tai do.

Thao tac thuc hién:

1. Click vao menu Define = Load Pattern...

Define | Draw  5Select  Assign  An

[£ Materials...
Section Properties ]

&"  Mass Source...
Coordinate Systerns/Grids...

Joint Constraints...

Joint Patterns...

7+ Groups..

@E Section Cuts...

A Generalized Displacements...

“fz Functions »
v

wg Load Patterns...

100

isg Load Cases.

Load Patterns Click To:

Self Weight Auto Lateral I
Load Pattern Name Multiplier Load Pattern

Add New Load Pattern

HOAT TAl [ Modify Load Pattern
TINH TAI

HOAT TaAl _ Modify Lateral Load Pattern

[ Delete Load Pattern

[ Show Load Pattern Notes...

Hop thoai Define Load xuét hién
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+ Chu thich:

Load Name: Tén truong hgp tai

DEAD: Tinh Tai

Type: Loai tai trong

SUPER DEAD: Tinh tai dédc biét

Self Weight Multipller: Hé sé vudt tai cla trong lugng ban
than

LIVE: Hoat tai

Auto Lateral Load: Ty dong tinh tai trong theo céac tiéu
chuén khac nhau.

QUAKE: Dong dat
MOVING LOAD: Tai di dong

Add New Load: Thém tai mdéi

WIND: Tai trong gié

Modify Load: Hiéu chinh tai trong

SNOW: Tai tuyét

Modify Lateral Load: Hiéu chinh truGng hgp tai trong tai
tinh ty déng.

WAVE: Tai séng

Delete Load: Xda tai dudc chon

OTHER: Tai khac

2. Click OK dé dong hép thoai Define Load.

4+ Chuy: Self Weight Multiplier |a hé s6 nhan hé so6 trong lugng ban than. Khi ngudi st dung

khai bao hé s6 nay va hé s6 Weight per until Volume (trong lugng riéng) khac 0 thi chuong
trinh sé& ty dong tinh trong lugng ban than cho cla phan ti sau do cong vdi tai khac trong

cuing trudng hgp tai.

Vi du: Binh nghia cac truong hgp tai: TT, HTCD, HT1, HT2, GTX, GPX

3.2 GAN TAI TAP TRUNG CHO PHAN TU NUT (JOINT)

Thao tac thuc hién
1. Chon phan t& nGt can gan tai trong.

2. Click vao menu: Assign = Joint Loads = Forces.

ml Analyze  Display Design  Options

- Joint r

‘\t Frame 3

E Cable v

. Tendon 3

m Area 3

=7 Solid b

3(: Link/Support 3

'};;; loint Loads 3 '\;" Forces...

ﬁ Frame Loads r "”:;; Displacements...
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General
Load Pattern HOAT TAL M
Coordinate System GLOBAL M
Forces
Force Global X 0 kM
Force Global ¥ 0 kM
Force Global 2 0 ke
Moment about Global X 0 kM-m
Moment about Global ¥ 0 kMN-m
Moment about Global Z 0 kM-m

Cptions
) Add to Existing Loads
@ Replace Existing Loads

) Delete Existing Loads

[ Reset Form to Default Values ]

| ok | [ Cose | | appy |

Hop thoai Assign Joint Forces xuét hién
4+ Chu thich:
e Load Pattern: Tén trudng hgp tai trong.
e Force Global X, Y, Z: Tai theo huédng truc X, Y, Z.
¢ Moment about Global X, Y, Z: Moment xoay quanh céac truc X, Y, Z.
e Add to Existing Loads: Cong thém tai da gan trudc dé.
e Replace Existing Loads: Thay thé tai da gan trudc do.
o Delete Existing Loads: X6a hét tai trong da gan.
e Coordinate System: Hé théng truc toa do.
e GLOBAL: Hé toa do téng thé.
e Local: Hé toa do dia phuaong.
3. Taidong Load Pattern Click chon tai trong can gan.
4. Nhap gia tri tai trong can gan.
5. Click OK dé déng hép thoai Assign Joint Forces.

Trung tam dao tao xay dung VIETCONS 79
http://www.vietcons.org



VIETCONS Thuc hanh SAP2000 co ban

ALWAYS BESIDE YOUR SUCCESS Tac gid: Nguyén Pinh Nghia

General

|
i Load Pattern HOAT TAI ¥

GLOBAL -

Coordinate System

Forces

Force Global X 0 kM
Force Global ¥ a kM
Farce Global £ kM
Moment about Global X kM-m
Moment about Global ¥ 0 kM-m

Moment about Global £ 0 fM-m

Options
) Add to Existing Loads

F-:' Replace Existing Loads I

) Delete Existing Loads

[ Reset Form to Default Values l

o ] [ome ] (oo ]

Vi du: Gan tai tap trung Ién vi tri dam cau truc ctia khung nha thép céng nghiép nhu hinh

/\

53 kN 178 kN

<:\ 26 km 89 W.m” | .>

VAN VAN
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General

Load Pattern

Coordinate System

Forces

Force Global X
Force Global ¥
Force Global Z
Moment about Global X
Moment about Global ¥

Moment about Global £

Cptions

) Add to Existing Loads
@ Replace Existing Loads

) Delete Existing Loads

s )

IEI'INHTAI i vI

[GLDBAL - ]
0 kN
0 kN
-33 kM
0 kM -m
2 o
0 kM-m

[ Reset Form to Default Values l

o] [ome] (o]

3.3 GAN CHUYEN V| CUGNG BUC CHO GOI TUA

Click chon g@i tya can gan chuyén vi cudng bic.
2. Click vao menu Assign = Joint Loads =Displacements.

Hop thoai Assign Joint Ground Displacements xuét hién

Assign | Analyze  Display

Design  Options

Joint
Frame
Cable
Tendon
Area
Solid

ADqD It[:n/; *

Link/Support

[

4

4

e
ie-2

Joint Loads

-+
4 ",:25" Forces...

Frame Loads

[5¢

* "”:;} Displacements...
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Vi du: Gan chuyén vi nut A = 1cm tai chan cét

S S

ptent

' B’
General
1 Load Pattern [HNH TAI ¥ l
Coordinate System [GLDBAL v l
Ground Displacements
Translation Glabal X 0 m
Translation Glabal Y 0 m
Translation Global £ 'C'-':'ll m
Rotation about Global X 0 rad
Rotation about Global ¥ 0 rad
Rotation about Global £ 0 rad
Options
) Add to Existing Loads
@ Replace Existing Loads
) Delete Existing Loads
[ Reset Form to Default Values l
| ok | | cose | [ appy |
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3.4 GAN TAI TAP TRUNG CHO PHAN TU THANH (FRAME)

1. Chon phan ti thanh can gan tai trong.
2. Click vao menu Assign = Frame Loads = Point ...

m‘ Analyze  Display Design  Options ’ I

¥, Joint ,

N Frame b

* Cable v

~—*  Tenden 3

m Area 3

=7 Solid b

3{ Link/Support b

'}:;; Joint Loads b

Jﬁl Frame Loads r Q Gravity...

+*  CableLoads O :
i: Tendon Loads 3 \;? P'-:"nf"“
k' ] {59; Distributed... Alt+D1
Hop thoai Assign Frame Point Loads xuét hién
4+ Chu thich:

Load Case Name: Tén trudng hgp tai trong. Units: Bon vi
Forces: Luc Point Loads: Tai tap trung
Moments: Moment Distance: Khodng cach
Coord Sys: Hé toa dé hién hanh Load: Gia tri tai trong
Direction: Huéng luc tac dung Gravity: Trong luc
Relative Distance from End-l: Khodng cach tuong Absolute Distance f':0m End-I:
doi Khodng cach tuyét doi

3. Click chon Absolute Distance from End-I.

4. Nhap gia tri tai trong can gan.

5. Click OK dé dong hép thoai Frame Point Loads.

4+ Chu y: Ngusi st dung quan sat trén hop thoai Frame Point Loads c6 4 vij tri khai bao
tai trong tap trung cho moét phéan ti Frame, diéu dé cé nghia rang trén mot Frame, ngudi
sl dung chi gan dudc bén luc cho moét luc gan. Néu can gan nhiéu hon 4 lyc cho cung
mot Frame, ngudi st dung ti€p tuc gan nhiéu lan. Nhung trong nhiing Ian sau doé phai
Click chon ché do Add to Existing Load.
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3.5 GAN MOMEN TAP TRUNG CHO PHAN TU THANH (FRAME)

- Quy dinh momen cung chiéu kim déng hé thi buéc nhay hudng xuéng.
- Momen ngugc nhiéu kim dong hé thi buéc nhay hudng Ién.

Vi du: Gan tai tap trung cho thanh c6 tai trong nhu hinh bén dugi

200 kN
150 kN
25kN.m 39KkN.m
2000 | 2000 | 2000
¥ ¥
6000
% 1 %f % 2 %
ol ™
E Assign Frame Point Loads u
General Options
Load Pattern DEAD - (C) Add to Existing Loads
Coordinate System [GLOB‘AL - ] @ Replace Existing Loads
. = - -
Load Direction Gravity — (L) Delete Existing Loads
Load T}"F'E Force -
Paint Loads
1 2 3. 4
Absolute Distance 2 4 0 0 m
Loads 150 200 0 0 M
(©) Relative Distance from End-I I.ﬁ' Absalute Distance from Em:I—II
[ Reset Form to Default Values ]
| ok | [ Cose | [ apply |
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General

Load Pattern

Coordinate System

Load Direction

Load Type

Point Loads

Opticns

DEAD

() Add to Existing Loads

[GLDBAL

@ Replace Existing Loads

Y

() Delete Existing Loads

Moment

Absolute Distance

Loads

4
-35

() Relative Distance frem End-1

0
0

I.'.ﬁ,' Absolute Distance from End-II

[ Reset Form to Default Values l

Coc ] [ame] (oo ]

3.6 GAN TAI PHAN BO PEU CHO PHAN TU THANH (FRAME)

1. Chon phan ti thanh can gan tai trong.

2. Click vao menu Assignh = Frame Loads = Distributed ...

Assign | Analyze

Display

Hop thoai Assign Frame Distributed Loads xuat hién.

Design

Options

loint

Erame

iCable
Tendon

Area

Solid
Link/Support

loint Loads

k

3

k

Frame Loads

Cable Loads
Tendon Loads
Area Loads
Solid Loads

&@:‘Jtﬁﬁ‘ﬁf f‘i-LE-D it[:/;- ¢

Gravity...

Point...

Distributed... Alt+D1

N R N

Temnperature...
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L '
J2¢ Assign Frame Distributed Load =

General Options
Load Pattern DEAD M (©) Add to Existing Loads
Coordinate System [GLOBAL > ] @ Replace Existing Loads

Load Direction Gravity —~ I} Delete EBxisting Loads
Load Type Force - Uniform Load
10 kN/m
o

Trapezoidal Loads

1 2. 3
Relative Distance 0 0.25 0.75
Loads 0 0 C‘
@ Relative Distance from End-I ) Absalute Distance from End-I ~ Z
NHAP GIA
TRI TAI
[ Reset Form to Default Values ] TRONG
| ok | | ciose | | appy |

%+ Chd thich:
e Trapezoidal Load: Tai phan b6 hinh thang.
e Uniform Load: Tai phan bd déu.
3. Nhap gia tri tai trong can gan.
4. Click OK dé déng hop thoai Frame Distributed Loads.

Vi du: Gan tai phan bd déu cho thanh cé tai trong nhu hinh bén duéi

10 kN/m
[

| 6000

© @
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s
i Eeneral Options
| Load Pattem DEAD v () Add to Existing Loads
Coordinate System [GLDML = ] @ Replace Existing Loads
Load Diraction Gravity - D) Delete Existing Loads
Load Type Force - Uniferm Load
10 kN/m

Trapezoidal Loads

1 2 3. 4
Relative Distance 0 0.25 0.75 1
Loads a 0 d i kM/m
@ Relative Distance from End-I ) Absolute Distance from End-I
[ Reset Form to Default Values ]
| ok | | close | | Aepy |

3.7 GAN TAI PHAN BO HINH THANG CHO PHAN TU THANH (FRAME)

(i s e o IR

I| =~ General Options
Load Pattern lDEAD "] () Add to Existing Loads
Coordinate System lGLDBAL - ] @ Replace Existing Loads
Load Direction lGravity ..,.] () Delete Basting Loads
Load Type lForce - ] Uniform Load
0 kN/m
Trapezoidal Loads
1 2 3. 4
Relative Distance a 0.25 0.73 1
Loads 0 0 0 0 kM/m
(o]
_ ( _
(@ Relative Distang prm End-I () Absolute Distance from End-1
N
NHAP G|A [ Reset Form to Default Values ]
TRI TAI
TRONG | ok | [ cose | [ appy |
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Vi du: Gan tai phan bé hinh thang cho thanh cé tai trong nhu hinh bén duéi

45kN/m 50 kN/m
30 kN/m 35kN/m

2000 | 2000 | 2000
1 q
6000

© ©

i ™
)3t Assign Frame Distributed Load -

General Options

Load Pattern lDEAD ) Add to Existing Loads

Coordinate System lGLDML @ Replace Existing Loads

Load Direction lGIavity (L) Delete Existing Loads

Load Type Force Uniform Load
0

Trapezoidal Loads

Absalute Distance a 2 2
Loads 30 20 45

) Relative Distance from End-I I@' Absolute Distance from End-II

l Reset Form to Default Values ]

Lo ) [ame ] (oom ]
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Load Pattern
Coordinate System

Load Direction

General

g ™
J3¢ Assign Frame Distributed Load o

Options

[DEAD

[® Add to Existing Loads|

[GLDHAL

[2) Replace Existing Loads

[Grauity

) Delete Existing Loads

Load Type Force

Uniform Load

Trapezoidal Loads

Absolute Distance B

Loads a

) Relative Distance from End-I

0

0
0

I@' Absolute Distance from End-I I

[ Reset Form to Default Values ]

Coc ) [ame ] (o]

3.8 GAN TAI PHAN BO PEU CHO PHAN TU TAM VO (SHELLS)

1. Chon phan ti tdm vd can gan tai trong.

2. Click vao menu Assign = Area Loads = Uniform (Shell) ..

Assign | Analyze Display  Design

Options

Joint
Frame
Cable
Tendon
Area
Solid

Link/Support

Joint Loads
Frame Loads
Cable Loads

Tendon Loads

3

[

3

Area Loads

&E‘Jd-ﬁﬁ*ggf /:-D«D i#(:/:' .

Solid Loads

Link/Support Loads

Gravity [All}...

Uniform (Shell}...

Uniform to Frarme (Shell)...
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General

Load Pattern [DE'E"D v l
[GLO BAL v ]

Coordinate System

Load Direction |Gfa‘-’it3’ B

Uniform Load

Load q o kN/m?

Options

© Add to Existing Loads A )
NHAP GIA

TRI TAI
TRONG

@ Replace Existing Loads

(0) Delete Existing Loads

[ Reset Farm to Default Values l

| ok | [ Close |

Hop thoai Assign Area Uniform Load xuét hién
4+ Chu thich:
e Load Case Name: tén trudng hgp tai trong.
e Units: Ban vi.
e Uniform Loads: Tai phan b6 déu
e Load: Gia tri tai trong tac dung lén phan t tdm vo.
e Crood System: Hé toa dd hién hanh.
e Direction: Hudng lyc tac dung.
e Add to Existing Loads: Cong thém tai da gan trudc do.
e Replace Existing Loads: Thay thé tai da gan trudc do.
e Delete Existing Loads: X6a hét tai da gan.
3. Nhap gia trj tai trong can gan.
4. Click OK dé déng hop thoai Area Uniform Loads.

Vi du: Gan tai trong phan bé déu trén ban day bé nuéc mai
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© = n

3900

g= 1.05 kN/m? |

.

7400

3900

©em

4250 g

4250

8500

General

Load Pattern

Coordinate System

Load Direction

Uniform Load
Load

Options

C) Add to Existing Loads
@ Replace Existing Loads

() Delete Existing Loads

[J%)

| _

DEAD

[GLDEAL

IG ravity

[ Reset Form to Default Values l

|

QK

| | Close |
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3.9 GAN TAI TRONG DO AP SUAT CHAT LONG (SHELLS)

Chuang trinh cho phép ngudi s dung khai bao tai ap luc clia chét 1dng 1&én bé mat clia phéan ti tdm
vO. Gia tri tai trong dugc quy vé cac nut trén phan ti tdm vo.

Thao tac thuc hién:

1. Chon phén ti tdm vd cén gan tai trong.
2. Click vao menu Define = Joint Patterns...

Define | Draw  Select  Assign  Ani

['E Matenals...

E, Section Properties 2

&7  Mass Source..,

Coordinate Systems/Grids...

loint Constraints...

loint Patterns...

Groups...

Hop thoai Define Patterns Names xuat hién

3¢ Define Pattﬂ_ =

Patterns Click to:

NE HUY TINH l Add News Pattern Name

[ Change Pattern Name

3. Tai cot Patterns dat tén cho chat 16ng (THUYTINH).
4. Click Add New Pattern Name.
5. Click OK dé déng hop thoai Define Pattern Names.
6. Click vao menu Assign = Joint Patterns ...
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Link/Support Loads *
' Joint Patterns...
?;‘ Aszign to Group... Shift+ Ctrl+G
i ™
General
Joint Pattern Name ITHU‘( UL vI

Pattern Assignment Type
@XYZ Multipliers (Pattern Value = Ax + By + Cz + D)

() 7 Coordinate at Zero Pressure and Weight per Unit Valume

Pattern Value = Ax + By + Cz + D

Constant A 0 Lim
Constant B 0 1/m
Constant C -10 1/m
Constant D 23
Restrictions Options
@) Use All Values @ Add to Existing Values
) Zero Megative Values () Replace Existing Values
(7 Zero Positive Values () Delete Existing Values

[ Reset Form to Default Values ]

| ok | | Close |

Hop thoai Assign Joint Pattern Data xuét hién
+ Chu thich:
e Pattern Name: Tén tai chat 16ng can gan gia tri.
e Constant A, B, C, D: Cac hing s6 clia ham Value.
e Use all values: S{i dung tat ca cac gia tri am va duadng.
e Zero Negative Values: |dy gia tri duong.
e Zero Positive Values: |ay gia tri am.
Tai dong Pattern Name Click chon tén chat 16ng (THUYTINH).
Nhap giéa tri cho hang s6 clia ham Value.
Click OK dé déng hop thoai Pattern Data.
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<+ Chuy: Ngudi st dung cé thé gan ap luc 1&n phan ti Shell.

1. Click chon phéan ti gan.

Click vao menu Assign = Area Loads = Surface Pressure (All).

k

@ Area Loads
1 Solid Loads

Link/Support Loads
Joint Patterns...

Assign to Group... Shift+Ctrl+G

4

k

Gravity (All]...

Uniform (Shell)...
Uniform to Frame (Shell)...

Surface Pressure (All)...

Pore Pressure (Plane, Asolid)...

Temperature (All}...

Hop thoai Assgin Area Surcafe Pressure Load xuét hién.

Load Pattern

-
E Assign Area Surface Pressure Load.

(o

DEAD

Load Pattern

Loaded Face

O Top

@ Bottom

O Edge

Edge Face Number
Pressure
() By Element

Pressure

I'ﬁ' By Joint Pattern I

Joint Pattern [THU\{ TINH

Multiplier

Options
() Add to Existing Loads
i@ Replace Existing Loads

() Delete Existing Loads

kM/m*

l Reset Form to Default Values l

ok (oo (lead
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4+ Chu thich:
e Load Pattern: Tén truGng hgp tai trong.
e By Elament: Ap luc tac dung lén phan ti dugc chon.
e Pressure: Gia tri clia ap luc.
e By Joint Pattern: Ap lyc cla tai trong quy vé cac nut.
e Pattern: Chon tén ap luc can gan.
e Multiplier: Hé s nhan.

2. Click chon By Joint Pattern.
3. Taidong Pattern Click chon tén ap luc da dinh nghia.
4. Click OK dé dong hop thoai Assign Area Surface Pressure Load.

Vi du: Gan tai trong do nudc tac dung I&én thanh bé nuéc mai cé kich thuéc nhu hinh bén
dudi.

2 m P

500

=5

=
50

1800

1300

120 120

1300

]

1
7§T
=N

¥
1700

T bl

50 3900 3900 150 ~
a
7800

©
s oemmrwerrone SN

Patterns Click to:

NE HU™ TINH l Add Mew Pattern Name

[ Change Pattern Mame

1000
1000

|
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Aszsign Joint Pattern E

General

Joint Pattern Mame THUY TINH - |

Pattern Assignment Type

@ X Y, Z Multipliers (Pattern Value = Ax + By + Cz + D)

() Z Coordinate at Zero Pressure and Weight per Unit Volume

Pattern Value = Ax + By + Cz + D

Constant A 0 1/m
Constant B 0 1/m
Constant C -10 1/
Constant D 35
Restrictions Options
@ Use All Values @ Add to Existing Values
) Zero Negative Values ) Replace Existing Values
) Zero Positive Values ) Delete Existing Values
[ Reset Form to Default Values l

| ok | | Close |
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Load Pattern

Load Pattern DEAD i

Loaded Face

© Top

@ Bottom

O Edge

Edge Face Number

Pressure
) By Element

Pressure

@ By Joint Pattern

Joint Pattern THUY TINH -

Multiplier 1 kM/m?

Options
) Add to Existing Loads
@ Replace Existing Loads

() Delete Existing Loads

[ Reset Form to Default Values l

o] (oo (oo ]
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3.10 KIEM TRA CAC GIA TRI TAI TRONG DA GAN

Trong qua trinh gan tai cho phan t, ngudi st dung cé thé pham sai x6t nhung khdng thé nhan ra.
Do vay chuong trinh cho phép ngugi s dung kiém tra lai cac gia tri tai trong da gan.

Thao tac thuc hién

3.10.1 P&i VGi Phan Tu Nt (Joint)
1. Click vao menu Display = Show Load Assign = Joint.

Display | Design  Options  Teools  Help
H

[[1 Show Undeformed Shape Fd Or Ze ~ i [1 77
+2, : = -
[ >how Load Assigns » "uf loint...

Show Misc Assigns 3 Jé Frame/Cable/Tendon...
| '|:" Show Paths... ‘&% Area

oo s S

Load Pattern Mame
| bEAD ~ |

Rezohle Forces in this Coordinate System

Coord System None, (display as defined) v]

Load Type

Show Loading Values

Cancel

Hop thoai Show Joint Loads xuat hién

2. Taidong Load Pattern Name Click chon loai tai trong can kiém tra.
3. Click OK dé déng hép thoai Show Joint Loads.

3.10.2 Péi VGi Phan Tu Thanh (Frame)
1. Click vao menu Display = Show Load Assigns = Frame/Cable/Tendon ...

Disgla}r|Design Options  Tools  Help

o H
[[1 Show Undeformed Shape F4 gﬁ 7o T 11T
f’ﬂq Show Load Assigns 3 RI‘::;Q loint...
%a  Show Misc Assigns » 15 Frame/Cable/Tendon...
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i ™
oo I =

Load Pattern Name ID-EAD vl

Load Type

Nene, (display as defin arget Forces

Nene, (display as defin

Frame Local

Frame Local

Show Joint Loads with Span Loads
¥
Show Span Loading Values

Cancel

Hop thoai Show Frame Loads xuét hién

% Chu thich:
e Load Pattern Name: Tén trudng hgp tai trong can kiém tra.
e Coordinate System: Hé toa d6 hién hanh.
e Show Joint Loads with Span Loads: Hién thi tai tai nGt v&i tai trén phan t{
thanh.
e Show Span Loading Values: Hién thi gia tri cla tai trong.
2. Taidong Load Name Click chon loai tai trong can kiém tra
3. Click OK dé déng hop thoai Show Frame Loads.

3.10.3 P&i V&i Phan TU Tam Vo6 (Shell)
1. Click vao menu Display = Show Load Assigns = Area ...

Display | Design Options Tools  Help

. o
[[1 ShowUndeformed Shape F4 gg e T AnNy -
fﬁq Show Load Assigns ¢ '*t!;:q Joint..,
K& Show Misc Assigns » Jﬂﬁf Frame/Cable/Tendon...
B  Show Paths.. LT Area..
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( ™
2 show ares Loocs [ ===
—-.‘h

Load Pattern Name [oes -|
Load Type
L e T o
Syster | BLOBAL Face
Direc X Surface Pressure Values
Syste GLOBAL Teo—o TormeoT -

System | GLOBAL o IEE il
Direc X S "
Distribution DHE-'."\."E}' - i ..
Coord System | GLOBAL :-;-;-;_ -, 5
Distribution One-VWay Vind Press Coefficient Contours
Load to Frames Resultants Surface |Windward
Distribution One-Way o P ;
ord System | GLOBAL
Hop thoai Show Area Loads xuat hién
%+ Chu thich:
e Load Name: Tén trudng hop tai trong can kiém tra.
e Coordinate System: Hé toa do hién hanh.
e Uniform Load Contours: Tai trong dudc hién thi bang bang mau.
e Uniform Load Values: Hién thj gia tri cla tai trong.
2. Taidong Load Pattern Name Click chon loai tai trong can kiém tra
3. Click OK dé déng hop thoai Show Area Loads.
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3.11 TO HOP TAI TRONG
- Chudng trinh cho phép ngudi s dung t8 hgp cac trudng hop tai trong, muc dich nham dé
tim ra gia tri ndi luc tai nhiing vi tri nguy hiém nhat ctia cdu kién. Giup cho ngudi thiét ké
chon tiét dién va b tri c6t thép mot cach hgp ly nhat.
Thao tac thuc hién:

1. Click vao menu Define = Combinations ...

Define | Draw  Select Assign  Ani
[ﬁi Materials...

E Section Properties »

&7 Mass Source..,
Coordinate Systems/Grids...

e Joint Constraints...

i Jpint Patterns...

=e  Groups..

EE Section Cuts...

A - -
A Generalized Displacements...

*£. Functions 3
v

wg Load Patterns...

10D

isg Load Cases.

Ot'  Load Combinations...

Hop thoai Define Load Combinations xuat hién

o ==

Load Combinations Click to:

I Add New Combo. ..

[ Add Default Design Combos. .. ]

[ Convert Combos to Nonlinear Cases... l

Cancel
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#+ Chu thich:
e Add New Combo..: Thém té hgp mdi.
e Modify/Show Combeo..: Hiéu chinh t& hop.
e Delete Combo: Xéa t6 hop dudc chon.

2. Click vao Add New Combo.

rﬁ Load Combination E_ ==

Load Combination Name (User-Generated) [comes |
Notes | Modify/Show Notes... |
Load Combination Type Linear Add -
Options Envelope
Absolute Add
Convert to User Load Combao Create Monlinear | spss
Range Add
Define Combination of Load Case Results
Load Case Name Load Case Type Scale Factor
DEAD w | Linear Static 1
[ oK J [ Cancel ]

Hop thoai Load Combination Data xuét hién

4+ Chu thich:
STT TEN TIENG ANH CHUC NANG

1 Load Combination Name Tén t6 hop tai trong

2 | Load Combination Type Kiéu té hgp

3 | ADD (Linear Add) Cong tac dung (K&t qua néi luc cla cac trudng
hgp tai dugc cdng véi nhau)

4 | ENVE (Envelope) Biéu d6 bao (ldy két qua ndi luc clia cac trudng
hgp dé xac dinh gia tri Max va Min)

5 ABS (Absolute Add) LAy gia tri tuyét doi

6 | SRSS T8 hgp theo cén bac hai téng binh phuong cac
truGng hop tai.

7 | Case Name Tén trudng hgp tai
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8 | Scale Fator Hé s6 té hop tai
9 | Add Thém trudng hop tai cho t6 hop
10 | Modify Hiéu chinh trudng hgp tai
11 | Delete Xoa trudng hgp tai dugc chon

3. Taicot Case Name Click chon trudng hgp tai.
4. Click chon nut Add.
5. Click OK déng hép thoai Load Combination Data.
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CHUONG 4: XEM KET QUA NOI LUC & XUAT BANG TiNH

4.1 CHAY BAI TOAN
Sau khi mé hinh xong va gan tai trong cho mé hinh, ta tién hanh phan tich noi luc cho két cau.

Vao menu Analyze = Run Analysis hoadc nhan phim tat F5.

Analyze | Display  Design  Options T

] = =
ol Set Analysis Options...

Create Analysis Model

-

E__i Set Load Cases to Run...
P Run Analysis F5
i(¥)  Model Alive

Xu&t hién hop thoai Set Load Cases to Run. Ta chon Run Now.

e . . waa

Click to:

Type Status Action
Linear Static Mot Run Run
Modal Mot Run Run
Linear Static Not Run Run
Linear Static Mot Run Run
Linear Static Mot Run Run

|  RuniDoNotRunAl |

| DeleteAllResuts |

[ Show Load Case Tree... ]

Analyziz Moniter Options D ModekAlive

(0) Always Show l Run Now |
() Mever Show
@ Show After 4 seconds ’ Cancel ]

4.2 XEM GIA TRI PHAN LUC CUA PHAN TU NUT (JOINT)

4.2.1 Quy uéc dau cla phan luc

Méc dinh: truc 1 mau do // truc x, truc 2 mau xanh la //truc y, truc 3 w
mau xanh dudng//truc z. /

Quy udc diu:

- Chiéu duong clia phan Iyc theo chiéu cla truc dia phudng

- Momen ducng M1, M2, M3 néu xoay ngudc chiéu kim déng hd
(khi ngudi quan sat dung phia truéc mdi tén truc 1,2,3).
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4.2.2 Xem két qua truc ti€p

Thao tac thuc hién:

1.

2. Click chon trudng hop tai tai dong Case/Combo Name can xem phan lyc.

Click vao menu Display = Show Forces/Stresses = Joint

... ho&c nhén phim tat F7.

Case/Combo

Case/Combo Mame

Multivalued Options
Envelope (Max or Min)

Step

Display Types

) Tabulated

Reset Form to Default Values

| ok | | Close

| ]

Hop thoai Display Joint

Reaction xuat hién

3. Click OK dé déng hop thoai Display Joint Reaction.

Tplay' Design  Opticns  Tools  Help

[[1 Show Undeformed Shape F4 b gﬁ e ™ 1 F‘Eﬁv nd
fﬂq Show Load Assigns k

.Ef Show Misc Assigns b

| '|3" Show Paths...

|T__: Show Load Case Tree...

'F-E' Show Deformed Shape.. Fé

1=} Show Forces/Stresses 3 | é,_ Joints... F7
:_"E; Show Virtual Work Diagram... Soil Pressure...

|—} Show Influence Lines... ﬁ Frames/Cables/Tendons... F8
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Joint Ohject 2 JointElement 2
2

Force 0.000

kMoment i

Luc theo phuadng truc 3

Momen xoay quanh truc 2

4.3 XEM CHUYEN V| CUA KET CAU
Thao tac thuc hién:

1. Click vao menu Display = Show Deformed Shape ... hoic nhan phim t4t F6.

Display | Design  Options  Tools  Help

Show Undeformed Shape F4
fﬂq Show Load Assigns b
@ Show Misc Assigns 3

Show Paths...

Show Load Case Tree...

AT

Show Deformed Shape... F&
Show Forces/Stresses b
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Case/Combo

Case/Combo Name DEAD i

Multivalued Options
Envelope (Max or Min)

Step il

3

L

Scaling
@ Automatic
) User Defined
Contour Options
[7] Draw Centours on Objects
Contour Component
Show Continuous Contours
Automatic User Defined
Minimum Value for User Contour Range

Maximum Value for User Contour Range
Opticns

[T] Wire Shadow

Cubic Curve

[ Reset Form to Default Values l

[ Reset Ferm to Current Window Settings l

v I s I e

2. Taidong Case/Combo Name Click chon truéng hgp tai trong can xem chuyén Vi.

3. Click OK dé déng hop thoai Display Deformed Shape.

4.4 XEM BIEU PO NOI LUC CUA PHAN TU THANH

4.4.1 Quy uéc dau cla ndi luc thanh

% Quy udc hé tryc toa dd dia phudng trong thanh.
Hé truc toa do cla thanh tuan theo quy tac ban tay trai.
% Quy udc dau cla néi luc trong thanh.
- Luc doc duang khi phéan ti chiu kéo, chiéu cuta luc huéng ra khdi mat cét.
- Monen xo0an duong khi quay ngudc chiéu kim déng hd khi hudng nhin tif ngoai vao mét cat.
- Momen uén dudng khi lam uén cong phan ti theo chiéu duong cla truc 2, 3.
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Axis 2

P Axis1

-
Positive Axial Force and Torque )/'
~

T Axis 3
rea

W2

Compression Face

/ o

TR

Positive Moment and Shear
in the 1-2 Plang

M3

Axis 3

V2 Tension Face

Positive Moment and Shear Axis 2
in the 1-3 Plane = # M2 Huis 1

Tension Face —\

V3

\_‘w

Compression Face

Axis 3
M2 f

* Chu thich:
Compression Face: Nén mat.
Tension Face: Cang mat.
P: luc doc.
V: luc cat.
T: momen xo&n.
M: momen uén.
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4.4.2 Xem két qua truc ti€p trén man hinh
Thao tac thuc hién:

1. Click vao menu Display = Show Forces/Stresses = Frame/Cables/Tendons ... hoac

nh&n phim tat F8.

Hoac Click vao biéu tugng:

=f-|nd |- ITva

Joints...

Soil Pressure...

Frames/Cables/Tendons...

Shells...
Planes...
Asolids...
Solids...

Links...

Tplay' Design  Options  Teols  Help

[[1 Show Undeformed Shape F4 gﬁ v v [1 F_]
f’ﬂq Show Load Assigns -l

K} Show Misc Assigns 3

| '|:" Show Paths...

‘Tz Show Load Case Tree...

F‘_ﬁ_‘ Show Deformed Shape... F&

=} Show Forces/Stresses C t;!,_ Joints... F7
-,f» Show Virtual Werk Diagram... Soil Pressure...

'—T Show Influence Lines... ﬁ Frames/Cables/Tendons..., F8
™  Show Response Spectrum Curves... I:I shells... F9
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e ™
Case/Combo
Case/Combo Name IDEAD - I
Multivalued Options
Envelope (Max or Min)
Step 1 =
Display Type
@ Force () Stress
Compaonent
) Torsion
) Shear 2-2 ) Moment 2-2
() Shear 3-3 ) Moment 3-3
Scaling for Diagram
@) Automatic
() User Defined
Options for Diagram
@) Fill Diagram () Show Values

[ Reset Form to Default Values l

Coc | [aoe ] [aomy |
%+ Chau thich:
STT TEN TIENG ANH \ CHUC NANG

1 Case/Combo Name Tén trudng hop/td hop tai trong
2 Axial Force Luc doc
3 | Shear 2-2 Luc céat theo phuang truc 2
4 Shear 3-3 Luc cat theo phuong truc 3
5 | Torsion Momen xo&n
6 Moment 2-2 Momen xoay quanh truc 2
7 Moment 3-3 Momen xoay quanh truc 3
8 Fill Diagram T6 mau biéu dé noi luc
9 Show Values on Diagram Hién thi gia tri ndi lyc trén biéu dé

2. Tai dong Compoment Click chon loai néi luc can xem.
3. Click OK dé déng hop thoai Display Frame Force Stresses.
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7
0.0

Trudng hop muén xem két qua ndi luc tat ca céc vi tri

Thao tdac thuc hién:

1.

Ré chudt dén phan tl can xem ndi luc, nhdp phai chubt.

Case [DF_AD

' ™
3¢/ Diagrams for Frame Object 1 {1600.300.12. [

End Length Offset
(Location) It 3

) Absolute [7) Relative to Beam Minimum

Reset to Initial Units |

) . 0.m
ltems [MaerZandM v”Slngle'.ralued v] (0. m)
It 4
om
(6. m)
Equivalent Loads - Free Body Diagram (Concentrated Forces in KN, Concentrated Moments in KN-m)
362.4 yl15I]. J 250. 385.93
285.8 310.31
Resultant Shear
Resultant Moment
Deflections

@ Relative to Beam Ends

Display Opticns
) Seroll for Values
@ Show Max

Dist Load (2-dir)

51.02 KNim
at4.m
Paositive in -2 direction

Shear V2

310.307 KN
at6. m

Moment M3

-395 9292 KN-m
até. m

Deflection (2-dir}

0.002%87 m
at3. m
Positive in -2 direction

Hop thoai Diagram for Frame Object xuat hién

Chu thich:
e Case : Trudng hgp tai can xem két qua.

e Scroll for Values: Hién thi két qua tai vi tri chon.

e Show Max: Hién thi k&t qua I6n nhat.

e Location: Vi tri can xem két qua.

e Shear V2: Luc cat theo phuong 2.

¢ Moment M3: Moment theo phuadng truc 3.

o Deflection: Chuyén vi.

Nhap gia tri vi tri can xem két qua vao 6 Location.

Click Done dé déng hop thoai Diagram for Frame Object.
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4.5 XEM GIA TRI NOI LUC CHO PHAN TU TAM (SHELL)

4.5.1 Xem két qua truc ti€p tif man hinh
Thao tac thuc hién:

1. Click vao menu Display = Show Forces/Stresses = Shell ...

Display | Design  Options  Tools  Help
[[1 ShowUndeformed Shape F4
fﬁq Show Load Assigns 3
z:& Show Misc Assigns 3
|'|:" Show Paths...
‘&= Show Load Case Tree...
F‘E‘ Show Deformed Shape... Fé
1=} Show Forces/Stresses C t},_ Joints... F7
_f, Show Virtual Werk Diagram... Soil Pressure...
I;-IT Show Influence Lines... ﬁ Frames/Cables/Tendons... F8
™. Show Response Spectrum Curves... '@; shells... F3
4% Show Plot Functions... F12 Planes...
Ho#c Click vao biéu tugng:
t=frind |~ I -0 |~
loints...
Soil Pressure...
Frames/Cables/Tendons...
Shells...
Planes...
Asolids..,
Solids..,
Links...
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LN

+

Casze/Combo

Casel/Combo Hame

Wi I =)

Component Type

() Shell Stresses

() Concrete Design

Component

(@R @ M © vi3

© F22 0 mz2 © v23
1 = @ F12 ® w2 ) Vhax

) FMax ) MMax

© FMin ) MMin

@) Fvm

Max 0.

Set To Default Contour Range

Stress Averaging
) Mone
@ AtAllloints

() Over Objects and Groups

Miscellanecus Opticns

|:| Show Deformed Shape
|:| Show Continuous Contours (Enhanced Graphics)

Hop thoai Member Forces Diaphram xuét hién.
Tai dong Case/Combo Name Click chon loai bd tai trong can xem noi luc.

Click chon thanh phan

ndi luc can xem.

Click OK dong hép thoai Member Forces Diaphram.

Chu thich:

Néu ngudi st dung chon Resultant Forces (néi luc)

STT  TEN TIENG ANH CHUC NANG
1 Case/Combo Name Tén trudng hgp tai can xem ndi luc
2 Component Thanh phan can hién thi.
3 F11, F22 Luc kéo theo phuong truc 1, 2
4 E12 Luc truct trén mat phéng vudng goc véi truc 1 theo
phuadng truc 2.
5 Fmax Luc kéo 16n nhat
6 Fmin Luc kéo nho nhat
7 M11, M22 Moment uén THEO truc 1, 2.
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STT  TEN TIENG ANH CHUC NANG

8 M12 Moment xodn THEO truc 3

9 Mmax, Mmin Moment uén gay kéo hay nén I6n nhat.

10 Vi3 Luc cat trén mat phang vudng goc véi truc 1 theo
phuong truc 3.

11 Vo3 Luc cat trén mat phang vudng goc Vi truc 2 theo
phuadng truc 3.

12 Vmax Luc cat I6n nhat

“* Chu thich:
Né&u ngudi st dung chon Shell Streses (ling suat).

i

LN

H
oo oo SO, ==

Case/Combo Component Type
(") Resultant Forces Normalize streszes
CaseiCombo Hame I] Huoc hd I — [] by material strength |
| ® shel Stresses | (Fy and Fc) I
() Concrete Design
alued ons Output Type
Envelope Ma @ Visible Face ) Maximum
Envelope i) Top Face ) Minimum
@ Ste 1 : ") Bottom Face (7} Absolute Maximum
Contour Range Component
Min 0. Max 0. @ 511 & 513
&) s22 ) 523
Set To Default Contour Range N N
@ 512 ) SMaxv
Stress Averaging O SMax
) None ) SMin
@ AtAlJoints O svm
() Over Objects and Groups Set Groups
Mizcelaneous Options
|:| Show Deformed Shape
|:| Show Continuous Contours (Enhanced Graphics)
[ ok | | cancel
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4+ Chu thich:
STT  TENTIENG ANH CHUC NANG
1 Contour Range | X&c dinh day mau biéu thj gi4 tri
Min Nhiing vung cé gia tri (ing sudt nhd hon gia tri nhap vao diéu
dudc hién thi cung mot mau.
Max Nhiing viing cé gi4 tri (ing suét I6n hon gia tri nhap vao déu hién
thi cung mét mau.
2 S Ung suét doc theo cac phuadng

4.5.2 XEM KET QUA NOI LUC TRUC TIEP TREN MAN HiNH (CAU KIEN TAM)
Thao tac thuc hién:

1. Ré chudt dén phan t tdm can xem ndi luc, nhap phai chubt.

Hop thoai Stress Diagram xuat hién
-
e SR

Area Object 11
Area Element 11-42

X

value 1.061023 KN-m/m

2. Click vao dau X géc trén dé dong hop thoai Stress Diagrams.

4.6 XUAT KET QUA DANG BANG TiNH (EXCEL)
Sau khi giai bai toan xong ngudi st dung can xuéat két qua thanh file bang dé xem hoc in an.
Thao tac thuc hién:

1. Click vao Menu Display = Show Tables ... ho3c nhan phim tat Ctrl+T.
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Display | Design  Options Tools  Help

[T Show Undeformed Shape F4
fﬂq Show Load Assigns »
& Show Misc Assigns »

|EF Show Paths...
=  Show Load Case Tree...

Show Deformed Shape... F&

Show Virtual Work Diagram...

> Show Influence Lines...

ﬁ:vj? Show Forces/Stresses 3
L]
I'_\..vl

|5 Show Response Spectrum Curves..,

-I-f;' Show Plot Functions... F12

@ Show Static Pushover Curve...
t

Show Hinge Results...

Show Tables... Ctrl+T

Iﬁ Save Mamed Display...

Hop thoai Choose Tables for Display xuéat hién

Choose Tables for Di

Edit I

SN 14 ODEL DEFINTION (0 of 56 tables selected) R

+-[] System Data
[ Property Definitions
-0 Load Pattern Defintions
(-] Other Defintions
(-0 Load Case Definitions
E-0] Connectivity Data
O Joint Assignments
[#-[0 Frame Assignments
-0 Area Assignments
r-[] Options/Preferences Data
(-0 Miscellaneous Data
=0 ANALYSIS RESULTS (0 of 17 tables selected)
(-0 Joint Output
--I:| Element Output
-0 Structure Output

| Select Load Patterns...

3 of 3 Selected
Load Cazes (Results)

| select Load Cases...

5 of 5 Selected

[ Modify/Show Options...

)

(%]
@
tn
q

Output

Options

[T] show Unformatted
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2. Click chon loai phan ti can xuét noi luc

=00 ANALYSIS RESULTS (0 of 17 tables selected)
=-0 Joint Output

"|:| DCisplacemeants

"|:| Reactons

-0 Joint Masses

=[] Element Output

"|:| Frame Output

D Area Output

|:| Objects and Elements

=~ Structure Output
|:| Basze Reactons
|:| Madal Information

4 Chuy: K&t qua chi hién thi khi ngusi s dung Click chon vao 6 vudéng c6 danh dau.
3. Click chon muc Select Load Cases (Chon loai tai trong hoac trudng hgp tai can xuét
két qua).
Load Cazes (Resultz)

| selectioad Cases.. |
5 of 5 Selected

| Modify/Show Options... |

elect

LN
Ln

i

W

EL LUIpUt

Clear All

4. Click chon loai tai ho&c trudng hgp tai can xuét két qua.
5. Click chon OK.
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File  View

Units: As Noted
Fitter:

Format-Filter-Sort

Select  Options

IElement Forces - Frames

Station
m

OutputCase

CaseType

Text

StepType

Text

StepHum
Unitless

LL

LinStatic

LL

LinStatic

LL

LinStatic

LL

LinStatic

LinStatic

-16.174

LinStatic

-16.174

LinStatic

-5.036

LinStatic

-5.036

LinStatic

-2.914

LinStatic

-2914

LinStatic

-4.458

LinStatic

4456

LinStatic

0

ol R R R R R R R R R R R

LinStatic

0

LU}

Hop thoai Element Forces xuét hién

4 Chuy: Muén xuét két qua thanh file ngudi st dung Click vao menu trén hop thoai Element

Forces.

Click vao menu File = Export Current Table = To Excel.

File | View  Format-Filter-5ort  Select Options
Export Current Table
Dizplay Current Table
Joint Displaceme =k

File  View Format-Filter-Sort  Select  Options

Unitz: As Moted [Juint Displacements

Filter:

Joint QOutputCase CaseType StepType Steplum ut uz2 u3 R1 R2 R3
Text Text Text Unitless m m m i i i

~G48 MODAL LinModal Mode 7 -0.000836 -0.008538 -0.022966 0.023925 0.005205 -0.00
~548 MODAL LinModal Mode 2 o.00m7 0.00722 0.003038 -0.021205 0.000274 0.0m
~548 MODAL Linkodal Mode 9 -0.00085 0.013207 -0.013213 -0.016637 -0.004005 0.00°
~G48 MODAL LinModal Mode 10 0.002075 -0.024216 0.068338 0.034066 -0.014848 -0.00¢
~548 MODAL LinKodal Mode M -0.000443 -0.00881 -0.028502 0.022253 0.003388 -0.0
~548 MODAL LinModal Mode 12 0.001M27% 0.010653 0.002672 -0.032628 -0.000424 0.00
~G48 DL LinStatic -5.653E-06 B8.8E-05 -0.000357 -2 2E-05 5.6E-05 31
~G48 LL LinStatic 0 0 0 0 0
~648 NUQC LinStatic -5.323E-08 0.000337 -0.00045 -0.000306 TE-05 o.om
~G45 DEAD LinStatic 0 0 0 0 0
~G45 MODAL LinModal Mode 1 -0.o00168 -0.104489 -0.001042 0.000303 5.8E-05 £.5
~549 MODAL LinModal Mode 2 -0.102656 -5.5E-05 0.000719 0.000145 -0.000201 1.4
~548 MODAL Linkodal Mode 3 -T.7TE-05 0.01047 0.00379 -0.005142 -0.000713 0.00¢
~G45 MODAL LinModal Mode 4 -0.099563 0.058955 000221 0.000225 5.683E-07 -0.02 il

< i ] 3

Record 1 of 14656 Add Tables... | [ Done |
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% Chu thich:
e Joint Displacements: Chuyén vi n(t.
e Joint: Phan td nat.
e U1,U2, Us: Chuyén vi theo ba phuong 1, 2, 3
e R1, R2, R3: Ba thanh phan xoay quanh ba truc 1, 2, 3
e Joint Reactions: Phan luc tai nut.
e U1, U2, U3: Phan luc theo ba phuong 1, 2, 3
e R1, R2, R3: Ba thanh phéan xoay quanh ba truc 1, 2, 3

H Element Forces - Frai

File View Format-Filter-5ort  Select  Options

Units: As Moted IF_Iement Forces - Frames

Fitter:

StepHum
Unitless

Station QOutputCase CaseType StepType
m Text Text

DEAD LinStatic

DEAD LinStatic

DEAD LinStatic

DEAD LinStatic

DL LinStatic -288.158

DL LinStatic -206.055

DL LinStatic -286.055

oL LinStatic -283.9531

LL LinStatic

LL LinStatic

LL LinStatic

LL LinStatic

LinStatic

LinStatic

4 1

Add Tables...

]

Record 1 of 9344

% Chu thich:
e Element Forces: Néi luc trong phén ta.
e Frame: Phan t{ thanh.
e Station: Vi tri mat cat.
e P:Lucdoc.
e V2, V3: Luyc cat theo phuong 2, 3.
e T: Moment xoén.
e M2, M3: Moment uén quanh hai truc 2, 3.
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4.7 THIET KE TY DONG

4.7.1 Thiét ké két cau bé téng cét thép

Sau khi chay xong ndi luc, ta tién hanh thiét ké thép cho két cau bé téng cot thép.
Thao tac thuc hién:

Vao menu Design = Concrete Frame Design = Select Design Combos.. Chon céac t8 hop thiét
ké va nhan Add.

Design | Options  Tools  Help

T  Steel Frame Design (O i r hﬁv nd |- I
D Concrete Frame Design J View/Revise Preferences...
!F'"E Aluminum Frame Design k View/Revise Overwrites...
:U" Cold-Formed Steel Frame Design 3 e
i sl D Start Design/Check of Structure  Shift+Fo
Owerwrite Frame Design Procedure... Interactive Concrete Frame Design

B '\

Load Combinations for Design I

Select Type of Design Load Combination

Load Combination Type Strength :
Select Load Combinations
List of Load Combinations De=ign Load Combinations
-
Automatic Degign Load Combinations
IQ Automatically Generate Code-Based Design Load Combinations I
Set Automatic Design Load Combination Data
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Vao menu Design = Concrete Frame Design = Start Design/Check of Structure..

Design | Options Teols  Help

T  Steel Frame Design b S Il 'E—E t=f- nd |- I -
|:| Concrete Frame Design 4 View/Revise Preferences...
EE Aluminum Frame Design b View,/Revise Overwrites...
:U- Cold-Formed Steel Frame Design » Select Design Combos...
Lateral Bracing |:| Start Design/Check of Stru T{ure Shift+Fa
Overwrite Frame Design Procedure... Interactive Concrete Fl'ameﬁesign

Pé hién thi két qua tinh toan vao menu Design = Concrete Frame Design = Display Design
Info...

Design | Options  Teools Help

T  Steel Frame Design 3 S Il 'E—_[_f t=f- nd |- T -
|:| Concrete Frame Design J View/Revise Preferences...
!E Aluminum Frame Design » View,/Revise Overwrites..,
ﬂf Cold-Formed Steel Frame Design 2 Selot Deann Gombres
i alUeal |:| Start Design/Check of Structure  Shift+F6
Cwerwrite Frame Design Procedure... Interactive Concrete Frame Design
Display Design Info... Shift+ Ctrl+F&

Change Design Section...

Reset Design Section to Last Analysis...

4.7.2 Thiét ké két cau thép
Sau khi chay xong néi luc, ta tién hanh thiét ké va kiém tra hé s6 an toan cho két cau thép.

Thao tac thuc hién:
Vao menu Design = Steel Frame Design = Select Design Combos.. Chon céac t6 hgp thiét ké
va nhan Add.
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Design | Optiens  Tools  Help

T  Steel Frame Design r View/Revise Preferences...
D Concrete Frame Design r View,/Revise Overwrites..,
!F'E Alurninum Frarne Design 3

Select Design Groups...

:I B =
[ Cold-Formed Steel Frame Design 3 s D e

Lateral Bracing Set Displacement Targets...

Owerwrite Frame Design Procedure... Set Tirme Period Targets...

H
3¢ Design Load Combinations i S

Load Combinations for Design

Select Type of Design Load Combination

Load Combination Type Strength - é]

Select Load Combinations

List of Load Combinations De=ign Load Combinations

TH BAD

Automatic Dezign Load Combinations

||:| Automatically Generate Code-Based Dezign Load Combin atiunsl

et Automatic Design Load Combination Data...
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Vao menu Design = Steel Frame Design = Start Design/Check of Structure...

Design | Options Teools  Help

T  Steel Frame Design ¥ View/Revise Preferences...
|:| Concrete Frame Design 2 View,/Revise Overwrites...
e : :

P Aluminum Frame Design 3 Select Design Grops o

:l L =
" Cold-Formed Steel Frame Design 3 Select Design Combas...

Lateral Bracing Set Displacement Targets..,

Owerwrite Frame Design Procedure... Set Time Period Targets...

T  Start Design/Check of Structure  Shift+F5

Interactive Steel Frame Design

Pé hién thi két qua tinh toan vao menu Design = Steel Frame Design = Display Design Info..

Design | Options Teools  Help

T  Steel Frame Design » View/Revise Preferences...
|:| Concrete Frame Design k View/Revise Overwrites..,
e : .

P Aluminum Frame Design 3 Sleet Do G

:l L =
" Cold-Formed Steel Frame Design 3 Select Diesign Combos-.

Lateral Bracing Set Displacement Targets...

Chverwrite Frame Design Procedure... Set Time Period Targets...

T  Start Design/Check of Structure  Shift+F5

Interactive Steel Frame Design

Display Design Info... Shift+ Ctrl+F5 I

Make Auto Select Section Mull...
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3¢ Display Steel Design Results (AISC 36{)-5_ oS

De=sign Output

B F-Ii Ratio Colors & Values

7] show Ratio Ve iehear Ratio alues

et Erame P-M Ratio Colors/no Values

~ " Cont Plate Area/Doubler Plate Thickness

. Beam/Column Capacity Ratios
Design Input P-M Colors/Beam Shear Force

P-M Colors/Brace Axial Force
ldentify P-M Failure

| identify Shear Failure
ldentify All Failures

B Dz
& ol N 7
e |7 P “
(Sl " g
o L 2 g g 5 @ e
Ti) z EN B E = ) ] EEr
W B K5 - QG? w S A e g ooy
Y e i = e i s S
g ~ re re
4.8 XUAT THUYET MINH TINH TOAN
Vao menu File = Create Report.
File | Edit View Define Draw  Select Assign A
[ MewModel. Ctrl+N
‘,— Open... Ctrl+0O
H Save Ctrl+5
B savess. Shift+Ctrl+S
ﬂ Import [
r]:'? Export 3
Batch File Control...
@ Create Video... 3
IEI" Print Setup for Graphics...
L% Print Graphics Ctrl+P
(=  Print Tables.. Shift+ Ctrl+T
:EE Report Setup...
@ Create Report Shift+ Ctrl+ R
e Advanced Report Writer...
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Chon dudng dan luu File Thuyé&t Minh.

3¢ Microsoft Word Rich Text File Repor
S g/"| « New Volume (E:) » cps » BTSAP » - Search BT SAP
e L e Y it

Organize - MNew folder

= o

@ Documents

Jz! Music
[ Pictures
B videos

ﬁ Homegroup

1M Computer

&L, Local Disk (C

—a Mew Volume

it Mame

|, BUOI1

)\ BUOIZ2

| BUOI3

<3 D Drive (F)

ca MNew Volume

File name:

Save as type: | Rich text Files (*.rtf)

(= Hide Folders

Date modified

21-Jul-16 2:06 PM
21-Jul-16 2:22 PM
21-Jul-16 2:27 PM

Type

File folder
File folder
File folder

* | 4

REPORT]|
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PHAN THUC HANH
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CHUGNG 5: DAM MOT NHIP

5.1 DU LIEU BAI TOAN

e Chiéu dai nhip la 6m, chiu tai trong phan bé déu q = 10 kN/m dudc dat tén trudng hgp tai
trong la Tinh tai (TT).

e Dung vat liéu bé téng cap do bén B20 c6 Ry = 11.5 MPa, hé s6 Poisson v =0.2 thép All
c6 Rs = 280 MPa, thép Al c6 Rs = 225 MPa, Rsw = 175 MPa.

e Tiét dién ddm b = 200mm, h =400mm.

q = 10 kN/m?

By
e
—
—

-

Hinh 5.1 - So dé tinh
Luu y: VGi tai trong q = 10kN/m? chua tinh dén tai trong ban than clia dam (can luu y khi dinh nghia
tai trong thi can khai bao dé SAP2000 tinh trong lugng ban than clia dam).
a. Vé biéu dé momen, lyc cit.
b. Tinh dé vong dam
c. Xac dinh phan luc géi tua

d. Tinh va bé tri thép doc trong dam.

5.2 CAC BUGC THUC HIEN BAI TOAN

Budc 1: Chon don vi tinh.

Budc 2: Tao méd hinh k&t cau tu thu vién méau.
Budc 3: Chon tiéu chuén thit ké.

Budc 4: PBinh nghia dac trung vat liéu.

Budc 5: Binh nghia dac trung hinh hoc.

Budc 6: Gan dac trung hinh hoc.

Budc 7: Dinh nghia loai tai trong.

Budc 8: Gan tai trong cho két cau.

Budc 9: Khai bao bac tu do cho phép.

Budc 10: Thuc hién tinh toan.

Budc 11: Xem két qua.

Budc 12: Luu két qua thanh file excel.

Budc 13: Thiét ké két cdu BTCT bang phan mém Sap2000.
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5.3 CAC BUGC THUC HIEN
Budc 1: Chon don vi tinh
e Ré chubt téi goc phai man hinh, & thanh trang thai ta click
chon hé don vi kN, m, C.
(Hé théng dan vi la luc, chiéu dai, nhiét do)

Budc 2: Tao md hinh két ciu tu thu vién mau

e Click vao menu File = New Model.
e Hop thoai New Modal xuat hién.

3¢/ SAP2000 v18.1.1 Ultimate 64-bit - VD1 |

File | Edit View Define Draw  Select  Assign  Ar
|D New Model... Ctrl+N I

S|

-
21 New Model

Mew Model Inttialization Project Information

@ Initialize Model from Defaults with Units
| Modify/Show Information... |

) Initialize Mode! from an Existing File

Select Template

Beam . 2D Trusses 30 Trusses 20 Frames
Tao md hinh dam

E

|

Flat Slab Staircazes Storage
Structures

Underground Solid Models Pipes and Plates
Concrete
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Chon mo6 hinh dam Beam. Hop thoai Beam xuét hién.

. T——, =

Beam Dimensions | .
Sd nhip Chiéu dai nhip
Number of Spans 1 Span Length 6_|

rﬁ Beam

Higu chinh lwgi

Use Custom Grid Spacing and Locate
Tiét dién dam
Section Properties

Beams | Defaul

Géi mac dinh
Restraints [ Cancel

o Khai bdo nhiing gia tri sau:
Number of Span: 1
Span Length: 6

e Click OK dé déng hop thoai Beam.
Sau khi déng hop thoai Beam trén man hinh xuét hién hai clia s 1am viéc, ngudi sl
dung nén déng clia s 3D-View dé thuan Igi cho viéc thao tac.

Hinh 5.2 - Mé hinh dam trong Sap2000

Buéc 3: Chon tiéu chuan thiét ké BTCT
Do trong phdn mém khong ¢ tiéu chudn thiét ké két cdu theo TCVN nén ta c6 thé dung cac tiéu
chuén nuéc ngoai va hiéu chinh cac théng sé cho phu hgp v6i TCVN.
Vao menu Design = Concrete Frame Design = View/Revise Preferences.
Lya chon tiéu chudn thiét k& la tiéu chudn BS 8110-97. D& phl hop vé6i tiéu chuén Viét Nam thi ta
thay déi hai hé sé.

Pattern Live Load Factor: 0

Utinization Factor Limit: 1
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tem Value

1 |Design Code F5.311 057 -

2 | Multi-Responsze Case Design 3] o33

3 | Mumber of Interaction Curves 24

4 | Mumber of Interaction Point= 11

5 | Consider Minimum Eccentricity? e

§ | Gamma (Steel) 1.15

T |Gamma (Concrete) 1.5

& |Gamma (Concrete Shear) 1.25

5 | Pattern Live Load Factor 0.

10 | Utilization Factor Limit ]

Budc 4: Binh nghia dac trung véat liéu

e Click vao menu Define = Material.

Ani

Select  Assign

Hop thoai Define Materials xuét hién.
e Click chon 4000Psi (Vét mau xanh tai vi tri nao thi ta dang chon vat liéu dé).

(oo N

Materialz Click to:

4000Ps=i
o Oy 1; ]

Add New Material...

Add Copy of Material...

Delete Material

[
[
| Modify/Show Material..
[

[] Show Advanced Properties

e Click chon Modify/Show Material. Hop thoai Material Property Data xuét hién.
¢ Khai bao nhiing gia tri sau:
Material Name and Display Color: B20 c6 Ry, = 11.5 MPa
(Tra bang 13 TCVN 5574 -2012)
Weight per Unit Volume: 25
Modulus of Elasticity, E: 2.7e7 (tra bAng 17 TCVN 5574 - 2012).
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Possion’s Ratio, U: 0.2
Coefficient of Thermal Expansion,A: hé s6 gian nd vi nhiét, néu khong phan tich bai
toan chiu tai trong nhiét do thi dé b&ng 0.
E
21+ v)
Cudng d6 chiu nén bé tong: theo Tiéu chuidn BS 8110-97 ta c6
y 0.67 _ foo fx15 _115x10°x15
1.5 0.67 0.67

Shear Modulus: moduls dan héi trugt g —

R, =f, =f = 25746 (kN /m?)

General Data
Material Name and Dizplay Color BPU .I
Material Type Concrete
Material Notes | Modify/Show Notes... |
Weight and Mass Units
Weight per Unit Volume
Mass per Unit Violume 254093

Izotropic Property Data

Modulus of Elasticity, E
Poiszon, U 0z

Coefficient of Thermal Expansion, A 0

Shear Modulug, G 11230000,

Other Properties for Concrete Materials
Concrete Cube Compressive Strength, fou 25746. 26865671

|:| Lightweight Concrete

|:| Switch To Advanced Property Dizplay

OK ] [ Cancel

Click OK hai lan dé déng hop thoai Material Property Data va Define Materials.
¢ Dinh nghia thép doc: Click vao menu Define = Material = Add New Material.
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ST

Region ‘Un.ited States - I

China

Material Type Europe

India
Standard ttahy

New Zealand
Grade Rus=ia

Spain

i———

< sossesvore S s

Region [ User - ]
Material Type ‘S-tee.l - I
Steel
Standard Concrete
Aluminum
Grade

e Khai bdo nhiing gia tri sau:
Material Name and Display Color: thép All c6 Rs = Rsc = 280 (MPa)
(tra badng 21 TCVN 5574 -2012)
Weight per Unit Volume: 78.5 kN/m?®
Modulus of Elasticity, E: 2e8 kN/m? (tra bang 28 TCVN 5574 — 2012)
Possion’s Ratio, U: 0.3
Coefficient of Thermal Expansion,A: hé s6 gian nd vi nhiét, néu khong phan tich bai
toan chiu tai trong nhiét do thi dé b&ng 0.
E
21+v)
Cudng do chiu kéo c6t thép theo Tiéu chuidn BS 8110-97 ta c6

Shear Modulus: moduls dan héi trugt g —

Véi thép Al, All ys =1.05; thép Alll ys = 1.07.
Vi thép All tra bang phu luc B2 TCVN 5574-2012 ta c6 (ing suit bén Ry, = 500 MPa.
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f
R, =Y =f, =R, xy, = 280000x1.05 = 294000 kN / m?
s

p -
4] Material Property D. u}
General Data
Waterial Mame and Dizplay Color IAII .
Material Type Rebar
Material Notes | Modify/Show Notes... |
Weight and Mazs Units
Mass per Unit Volume 8.0043

Uniaxial Property Data

Modulus of Elasticity, E 2.1E&
Poiz=zon, L 0.
Coefficient of Thermal Expansion, A 0
Shear Modulus, G 0.

Other Properties for Rebar Materials

Winimum *ield Stress, Fy 254000
Winimum Tensile Stress, Fu 00000
Expected Yield Stress, Fye 284000
Expected Tensile Stress, Fue 00000

|:| Switch To Advanced Property Display

[ Ok J [ Cancel

Budc 5: Dinh nghia cac dac trung hinh hoc

e Click vao Define = Section Properties @Frame Section. Hop thoai Frame Properties
xudat hién.

Define | Draw  Select  Assign  Analyze Display Design  Options  Te

[E  Materials... @ G| 3d xy xz yz nv

I Section Propertiﬁ 3 I Frame Sections...
&7 Mass Source.., ~  Tendon Sections...
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Properties Click to:
Find this property: [
FSEC1

Import New Property...

FSEC1 Add New Property...

Add Copy of Property...

Modify/Show Property...

e Click chon Add New Property. Hop thoai Add Frame Section Property xuét hién.
e Tai muc Frame Section Property Type chon loai vat liéu |a Concrete.

[ 3¢ Add Frame Section Propel

Select Property Type

Frame Section Property Type Concrete

Steel L
Click to Add a Concrete Section it VL B tn
uminum

Cold Formed
O Other
Rectangular Circular Pipe

Tiét dién chir nha

v Iy

Trapezoidal
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e Do dé bai cho la dam chii nhat tiét dién bxh = 200x400 nén ta Click chon Rectangular.
e Xuéat hién hop thoai Rectangular Section.

e Nhéap tén va cac thong so6 cho tiét dién dam.

Section Name: D20x40
Material: B20

Dimension: kich thuéc tiét dién dam.

Depth (t3): 0.4
Width (t2): 0.2

,

Tén tiét dién ddm

)

)

)

Section Name I D20x40 I Display Color .
Section Notes [ Modify/Show Notes... ]
Dimensjons Section
Chiéu cao N2
Depth (13 ) - p
Chiéu rdng
Width (12) g2 oo
3
L al ]
[s e
Properties.
Vit ligu : :
Material Froperty Modifiers [ Section Properties...
[ Set Modifiers... [ Time Dependent Properties. ..
Cit thep trang bé tdng
[ Concrete Reinforcement... l
[ OK J [ Cancel

Chon Concrete Reinforcement. Hop thoai Reinforcement data xuat hién.
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(oo SO
||

Rebar Material

Thép doc

Lon _uFiltud‘ln.aI Bars l] [AII -
Thép dai

Confinement Bars (Ties}) T”AI vll
De=ign Type

) Column (P-M2-M3 Design)
[@ Beam (M3 Design Only)] Thiét ké dam

Lép bé téng bao vé dén trong tAm cdt thép
Concrete Cover to Longitudinal Rebar Center

Top 0.08
Bottom 0.06
Reinforcement Overrides for Ductile Beams
Left Right
Top 0. 0.
Bottom 0. 0.

e Nhap cac thong sé nhu trén:
Thép doc: dung loai Alll
Thép dai: dung loai Al
Chiéu day I6p bé téng bao vé: a =0.04m
e Click OK 3 lan dé déng cac hop thoai.
Budc 6: Gan cac dac trung hinh hoc
e Chon phan ti can gan cac dac trung hinh hoc.

e Click vao menu Assign = Frame = Frame Section. Hop thoai Frame Properties xuét

hién.
s
Hoac c6 thé Click vao biéu tugng I trenthanh cbdng cu.
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Assign | Analyze  Display  Design  Options  Tools  Help
¥, Joint L4 ﬁ ﬁa 'a E:i 5:*' [l
q\': Frame J I‘ Frame Sections...

i f
D200
FSECL
Mone

[ Define Sections... l

Coc ] [awe ] (o]

e Chon tién dién dam can gan D20x40. Click OK dé thoat khéi hop thoai.

D20x40
Hinh 5.3 - Mé hinh D4m sau khi da gan tiét dién
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Budc 7: Pinh nghia trudng hgp tai trong
e Click vao menu Define = Load Pattern. Hop thoai Define Load Pattern xuét hién.
e Khai b4o tén va nhiing gié trj nhu sau.
Load Name: TT
Type: DEAD
Self Weight Multiplier
e B&m Modify dé hiéu chinh trudng hop tai trong.
e Click OK dé thoat khéi hop thoai.

oot .~

Load Patterns Click To:

Self Weight Auto Lateral
Load Pattern Name Multiplier Load Pattern Add New Load Pattern |

Modify Load Pattern |

[ Show Load Pattern Notes..

Chu y: Tai cot Self Weight Multiplier 12 hé s& dé chuang trinh c6 thé tinh dén tai trong ban than
cla két cdu (chuong trinh sé tu déng tinh tai trong ban than khi hé s6 Self Weight Multiplier dugc
khai bao G trén va hé s6 Weight per Unit Volume khi khai bao vat liéu dong thai khac 0, ngudc lai
néu mot trong hai hé sé bang 0 thi SAP2000 khéng tinh tai trong ban than két cau).

Trong bai toan nay, do tai trong q = 10 kN/m chua ké dén trong Iudng ban than cla két c4u nén tai
cot Self Weight Multiplier ta dé béng 1.1 (do tinh t6i hé sé vuot tai cua trong lugng ban than).
Budc 8: Pinh nghia td hgp tai trong
Do bai toan chi cé mét trudng hgp tai trong, & day ta khai bao té hgp tai trong dé tinh thép tu déng
cho két cau.
e Click vao menu Define = Load Combinations= Add New Combo. H6p thoai Load
Combination Data xuét hién.
e Khaibdo tén va nhiing gia tri nhu sau
Load Combination Name: TH1
Load Combination Type: Linear Add
Load Case Name: DEAD
Scale Factor: 1
e Bam ADD dé thém t8 hop tai trong.
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Load Combination Hame {(User-Generated)

Notes

Load Combination Type

Opticns

Define Combination of Load Case Results

Load Case Name Load Caze Type

T + | Linear Static

| TH1

| Modify/Show Notes...

| Linear Add

Scale Factor

1

Click OK dé thoat khdi hop thoai.
Budc 9: Gan tai trong cho két cau

e Chon phan tl can gén tai trong.

¢ Click vao menu Assign = Frame Load = Distributed. Hoac click vao biéu tugng eﬁ

trén thanh céng cu.
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Assign | Analyze  Display  Design  Options Tools  Help

3 . = : H
. Joint r |96 2 ¥ M 111
.\:, Frame L

E Cable v

2 Tendon 3

m Area 3

=7 Solid »

'\{ Link/Support b

'};;; loint Loads .

J‘ﬂ Frame Loads k g Gravity..,

R

T\_‘ Cable Loads r % Point...

¥ Tendon Loads 3

e 4% Distributed..

@ Area Loads L.

3 ﬁ Temperature...

@ Solid Loads 3

e HOp thoai Frame Distributed Loads xuét hién.

3 ™
3¢ Assign Frame Distributed Load =

General Options

Load Pattern {7} Add to Existing Loads

Coordinate System @ Replace Evisting Loads

Load Direction [} Delete Busting Loads

Uniform Load

1d

Load Type

Trapezoidal Loads

Relative Distance 0

Loads 0 0

@ Relative Distance from End-I () Absolute Distance from End-I

[ Reset Form to Default Values l

Lo ] [ame] [toon]

Trung tdm dao tao xay dung VIETCONS 140
http://www.vietcons.org



VIETCONS Thuc hanh SAP2000 co ban

ALWAYS BESIDE YOUR SUCCESS Tac gid: Nguyén Pinh Nghia

e Khai bao tén tai trong va nhiing gia tri nhu & dudi.

Load Pattern Name : TT
Coord Sys: Global
Direction: Gravity
Uniform Load: 10

e Click OK dé thoat khdi hop thoai.

10.

Hinh 5.4 - Mé hinh sau khi gan tai trong

Buéc 10: Khai bao bac tu do cho phép

e Click vao menu Analyze = Set Analysis Option. Xuat hién hop thoai Analysis Option.
e Click vao Plane Frame. Click OK dé thoat khdi hop thoai.

i ™

Available DOF=s

Fu [Jur [Fuz [ [FRY [ORz

e -—
Space Frame | Plane Frame Plane Grid Space Truss

‘ @ ‘ Cancel

Sohver Dptu:rns

s N N

XZ Plane XY Plane

Tabular File

|:| Automatically save XML, Excel or Microsoft Access tabular file after analysis
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Budc 11:Thuc hién tinh toan
e Click vao menu Analyze = Run Analysis.

4

e Hodc c6 thé nhan phim F5 trén ban phim hoac Click biéu tugng
e Hop thoai Set Load Cases to Run xuét hién.

[EEER

Click to:

trén thanh céng cu.

Type Status

Linear Static Mot Run
Modal Mot Run
Linear Static Mot Run

| RuniDo NotRunAl |

| Delete Al Resus |

[ Show Load Case Tree... ]

Analyziz Moniter Options D ModebAlive

i0) Always Show | Run Now |
) Mever Show
@ Show After 4 seconds ’ Cancel ]

e Click chon MODAL, chon Run/Do Not Run Case.

e Click Run Now dé tién hanh phan tich.

e Chon noi can luu file, cht y dudng dan dén ndi luu file va tén khi luu file khéng dudc céd
dau.

Budc 12: Xem két qua

4+ Xem chuyén vi clia két cau

H

e Click vao menu Display = Show Deformed Shape. Hoac click biéu tugng [ ¥ trén
thanh cong cu hodc nhan phim F6.

e Hop thoai Display Deformed Shape xuét hién.
e Taidong Case/Combo Name ta chon TH1.
e Clickchon I CubicCurve

e Click OK dé déng hop thoai.
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Case/Combo

ITHl v|

Case/Combo Mame

Multivalued Options |

Envelope (Max or Min)
Step i =

Scaling
@ Automatic

) User Defined

Contour Options
[C] Draw Contours on Objects
Contour Component

Show Continuous Contours
Automatic User Defined
Minimum Value for User Contour Range

Maximum Value for User Contour Range

Options
[T] Wire Shadow

Cubic Curve

[ Reset Form to Default Values ]

[ Reset Form to Current Window Settings ]

e (o) [oor)

+ Xem luc cat, moment uén

e Click vao menu Display = Show Force/Stresses =>Frame/Cable/Tendon hoic nhan
phim F8 . Ngoai ra ta c6 thé Click biéu tugng trén thanh céng cu.
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Tgla}rl Design  Options  Tools  Help
[l Show Undeformed Shape F4 h, R - [0 771t nd
fﬂq Show Load Assigns 3
& Show Misc Assigns y o

™ Show Paths...
‘Tz Show Load Case Tree...
'h Show Deformed Shape... Fé
fﬂj’ Show Forces/Stresses + %‘_ Joints... F7
lf' Show Virtual Work Diagram... Soil Pressure...

S ShowInfluence Lines... |"{VT Frames/Cables/Tendons... F&
[ Show Response Spectrum Curves... |:| Shells... F3

e Hop thoai Display Frame Force/Stresses xuét hién.
e Tai dong Case/Combo Name ta chon TH1.

e Chon loai néi lic can xem (Shear 2-2, Moment 3-3)
e Click chon Show Value.

e Click OK dé déng hop thoai.
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Display Frame Forces/Stresses

e

Casze/Combo

TH1 -

Case/Combo Name

il Multivalued Options

Envelope (Max or Min)

Step

Display Type

Compaonent
o = )
) Axial Force ) Torsion

) Shear 2-2 ) Moment 2-2
©) Shear 3-3

Scaling for Diagram
@ Automatic

) User Defined

Opticns for Diagram

) Fill Diagram @ Show Values

l Reset Form to Default Values ]

o) (ame] (oo ]

T

|
|
g
|
\
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6.6

+ Xem phan luc nut

e Click vao menu Display = Show Force/Stresses =Joints hoac nhan phim tat F7.

g [ T T —F—

e Hop thoai Joint Reaction Forces xuét hién.
e Taidong Case/Combo Name ta chon TH1.
e Click OK dé déng hop thoai.

Display | Design  Opticns  Tools

1

o
i=

B

=

Help

Show Undeformed Shape
Show Load Assigns
Show Misc Assigns
Show Paths...

Show Load Casze Tree...

Show Deformed Shape...

F4

blBsM - Ot ne

Show Forces/Stresses

4

[

i

1.4—

Joints...

wWT| T i

Show Yirtual Werk Diagram...

Case/Combo

Case/Combo Mame

Multivalued Options

Envelope (Max or Min)
Step

Display Types

@ Arrows

() Tabulated

Soil Pressure...

| |

Reset Form to Default Values

o] [ome] [rom]
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> 36.6
> 36.6

Budc 13: Xuat két qua ra file Excel

e Click vao menu Display = Show Tables hoic nhan phim tat Ctrl+T.
e Hop thoai Choose Table for Display xuat hién.

Display | Design  Options Tools  Help
[[1 Show Undeformed Shape F4
fﬂq Show Load Assigns "
@ Show Misc Assigns 3
BER] ODEL DEFINTION (0 of 51 bl solecied)]
| |" Show Paths.. -0 System Data
o &#-00 Property Definitions
[z Show Load Case Tree.. --I:l Lead Pattern Defintions
H -0 Other Definitions
[} Show Deformed Shape.. F6 --I:l Load Case Definitions
1= Show Forces/Stresses 3 (-] Connectivity Data
- _ _ --I:l Joint Assignments
v Show Virtual Werk Diagram... -0 Frame Assignments
a, ) . -0 Options/Preferences Data
Show Influence Lines... 5[] Miscelaneous Data
I S e e T I'_—'||:| ANALYSIS RESULTS (0 of 13 tables =elected)
=~ Joint Qutput
4%  Show Plot Functions... F12 (-0 Displacements
-0 Reactions
|'rz  Show Static Pushover Curve... -0 Joint Masses
- =~ Element Qutput
I Show Hinge Results... --|:| Frame Output
= |:| Objects and Elements
Show Tables... Ctrl+T I 501 Structure Output
: ] |:| Basze Reactons
m save Named Display... (-0 Modal Information

e Chon loai phan tii can xuét gia tri. Chl y két qua chi hién thi khi ta click vao 6 vuéng.
e Chon trudng hgp tai trong can xuét gia tri 3 6 Select Load Cases.
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Komacor QN

[ cearar ]

Clear Al

e Click OK dé déng hop thoai.
e Xuéat hién bang gia tri ta da xuét.
o Dé xuat qua Excel ta chon File = Export Current Table =To Excel.

File | Yiew  Format-Filter-5ort  Select  Options
| Export Current Table k | To Excel
Display Current Table b

Budc 14: Thiét ké két cau bé tong c6t thép

Sau khi chay mo hinh xong ta tién hanh tinh thép cho dam.
e Chon t6 hop tai trong dé thiét ké:
Vao menu Design = Concrete Frame Design = Select Design Combos. Xuét hién hop
thoai Design Load Combination Selection. G hop thoai nay ta chon t8 hop tai can thiét
k& la COMB1 va nh&n ADD dé thém.Nh&n Remove n&u mudn bd t6 hgp da chon. B4 ddu

tick 3 6 Automatic Design Load Combination. Nhan OK dé két thuc.

Design | Options  Tools  Help

T  Steel Frame Design N nhﬁv nd | = I - D ol o
D Concrete Frame Design 2 View/Revise Preferences..,

EFE Aluminum Frame Design » View,/Revise Overwrites..,

:I B :

[ Cold-Formed Steel Frame Design » e e e

Lateral Bracing . .
D Start Design/Check of Structure  Shift+F&
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Load Combinations for Design
Select Type of Design Load Combination

Lead Combination Type Strength

Select Load Combinations

Lizt of Load Combinations Dezign Load Combinations

Automatic Design Load Combinations

E Automaticaly Generate Code-Based Design Load Combin atil:rnsl

at trrmat s aad Combinatinn ata

e Chay bai toan thiét ké:

|

LIIL

il

e Vao menu Design = Concrete Frame Design = Start Design/Check of Structure.

e Sau khi chay xong ta thdy hién lén dién tich thép cho dam. Ta d&i don vi tif m vé mm dé

xem rd han dién tich c6t thép.

Design | Opticns  Tools  Help

I  Steel Frame Design N = nﬁﬁv nd | - I- D = ||
D Concrete Frame Design J View/Revise Preferences...
FE Alurminum Frame Design r View/Revise Overwrites...
ﬂJ‘ Cold-Formed Steel Frarne Design 3 Select Design Combos...
Lateral Bracing [0 Start Design/Check of Structure  Shift+F6
Chverwrite Frame Design Procedure... Interactive Concrete Frame Design
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e D& xem cac két qua thiét ké ta vao Design = Concrete Frame Design= Display info. Dé
xem cac két qua thiét ké ta chon cac két qua.

Longitudinal Reinforcing: dién tich thép doc.
Rebar Percentage: ham lugng c6t thép.

Shear Reinforcing: c6t thép chiu cét.

)
3¢ Display Concrete Design Results (BS8110 9_ oS

@ Design Output Longitudinal Reinforcing

Longitudinal Reinforcing

Rebar Percentage

-~ | Shear Reinforcing

~  Column P-M-M Interaction Ratios
ldentify P-M Failure

R

(L) Design Input ldentify Shear Failure
ldentify All Failures
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CHUONG 6: DAM LIEN TUC

6.1 DU LIEU BAI TOAN
e Dam gém 4 nhip, téng chiéu dai dam & 27m.
e Tiét dién dam va tai trong dugc thé hién nhu hinh bén dudi.
e Dung vat liéu bé tong cap do bén B25 c6 Ro= 14.5MPa, hé s6 Poisson v =0.2 thép All
c6 Rs = 280 MPa, thép Al c6 Rs = 225 MPa, Rsw = 175 MPa.

D200x500 D200x500 03004600 D300x600

5090 i
,Z;, 600 mim 6000 mim B0 Wim 700 Wim
6 6 o 6

21.0 kN/m

180
15 Kim 120Km 120 Kiim " 450 kim
6.0 klim 60 Kim / 100 Km \ /

A NT

R o, 50 Q%50 | Jo0, 2500 0 2000 {20, 200 200002000 , 3000, 2000}

TINH TAI 1 1
6000 »mbw 6(]00 wﬁlw 8000 mbm 7000 wglw
{1 } {L } {C } {l } {E }
8.4 kN/m 92 kN/m
B 4 24 W 48 ‘;’\:‘\4 P p——
HOAT TAI A 3000, 3000 § 2500 1000, 2500 2000 , 2000 , 2000 | 2000 2000 , 3000, 2000
. T 1 1 M '\ Al M
- 6000 Wsizm 0 O 8000 O T

6 6 6
HOAT TAI (HT1) B 4BKUn 48KUm

Pac 4

R W, s ?2500 Joog_ 2500 ?2000 2000 ; 2000 2000?2000% 3000 %20009
00 B0 9 s 0 "

@@0@@

8.4 kN/m 7.9 kN/m

HOAT TAI (HT2) ZWNM ' ;}WtﬂT A 6 K

3000 3000 2500 1000, 2500 'y 2000 , 2000 , 2000 | 2000 Y 2000 , 3000 , 2000
6000 6000 8000 - 7000 "

&

6 o o
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8.4 kN/im 72 ki/m

R N A

JA o, o 9 oo jon 250 ?zooo 200, 20 | 200 2000L 300 2000
1 Al
60 o0 A

e
676 6 o o

8.4 kN/m

T (7 2N

3000 3000 2500 1000 2500 ;2000 , 2000 2000#2000 22000 3000, 2000 E
6000 6000 8000 7000

a. Vé biéu dé momen, luc cat.

b. Tinh dé véng dam.
c. Xac dinh phan luc géi tua.
d. Tinh va bé tri thép doc trong dam.

6.2 THUC HIEN BAI TOAN

Buéc 1: Chon don vi tinh

Chon don vij tinh 1a kN, m, C (giéng vi du 1).

Buédc 2: Tao mé hinh ti két cau mau

Thuc hién tuong ty vi du 1 (D&m mét nhip). Nhap nhiing théng sé nhu hinh sau.

S, 0 =

Beam Dimensicns

s Custom Grid Spacing and Locate Edit Grid...

Section Properties

Beams lDefaurt v]
Restraints
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e Click vao 6 Use Custom Grid Spacing and Locate Origin = Edit Grid dé hiéu
chinh hé Iuéi.

e Chon Spacing dé nhap khoang céch giia cac Iudi. Nhap chiéu dai nhip nhu hinh
bén dudi.

e Nhan OK 2 1an dé thoat khoi hop thoai.

’i

3¢ Define Grid System Data

Grid Lines
System Name Quick Start...

X Grid Data

Grid ID Spacing (m} Line Type Visible Bubble Loc Grid Color
A Primary Yes End

Primary Yes End

Primary Yes End

Primary Yes End

Primary Yes End

Dizplay Grids as

Y Grid Data

) Ordinates |@ Spacing
Grid ID Spacing (m}) Line Type Visible Bubble Loc Grid Color -

0 Primary Yes Start
O] Hide All Grid Lines

[l Glue to Grid Lines

Bubble Size 1.5

Z Grid Data | Resetto Defautt Color

Grid IDv Spacing (m) Line Type Visible Bubble Loc Reorder Ordinates
0 Primary Yes End

[ Locate System Origin... ]

] [ Cancel ]
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Buéc 3: Chon tiéu chuan thiét ké BTCT
Thyc hién tuong tu vi du 1.

tem Value
1 |Design Code pSB*Hﬂ- 97 -
2 | Muli-Rezponse Case Design Ermvenpes
3 | Mumber of Interaction Curves 24
4 | Mumber of Interaction Pointz 11
5 | Consider Minimum Eccentricity? Yes
§ | Gamma (Steel) 115
T | Gamma (Concrete) 1.5
& |Gamma (Concrete Shear) 1.25
5 | Pattern Live Load Factor 0.
10 | Utilization Factor Limit d

Budc 4: Binh nghia dac trung véat liéu

Thuc hién tuong tu nhu vi du 1, nhap nhiing thong s6 vat liéu nhu hinh bén dudi

General Data

A= o)

Material Mame and Display Color I B25

1

Material Type

Concrete i

Material Motes [

Modify/Show Notes... |

Weight and Mass Unitz
Weight per Unit Volume |25 I T
Mass per Unit Volume 2.5493
lzotropic Property Data
Modulus of Elasticity, E 30ES
Poiz=on, U 02
Coefficient of Thermal Expansion, A o
Shear Modulus, G 12500000,

Other Properties for Concrete Materials
Specified Concrete Compressive Strength, fc

|:| Lightweight Coencrete

=}

|:| Switch To Advanced Property Display

1.514.5E3/0.67

Lok |

[ Cancel ]

Trung tam dao tao xay dung VIETCONS
http://www.vietcons.org

154



VIETCONS Thuc hanh SAP2000 co ban

ALWAYS BESIDE YOUR SUCCESS Tac gid: Nguyén Pinh Nghia

-
E Material Property uﬂ
- RN

General Data
Material Name and Display Color IAII .
Material Type Rebar l
Material Notes [ Modify/Show Motes... |
Weight and Mass Units
Weight per Unit Volume
Mazs per Unit Volume 2.00428

Uniaxial Property Data

WModulus of Elasticity, E 2.1E8
Poisson 0
Coefficient of Thermal Expansion, A 1]
Shear Modulus, G 0.

Other Properties for Rebar Materials

Minimum *ield Stress, Fy 322000
Winimum Tensile Stress, Fu 00000
Expected Yield Stress, Fye 322000
Expected Tenzile Stress, Fue 500000]

|:| Switch To Advanced Property Display

[ ok | | cancel
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fal ™
R
General Data
Material Name and Display Color IAI i
Material Type Rebar
Material Notes | Modify/Show Notes... |
Weight and Masz Unitz
Weight per Unit Volume
Mass per Unit Volume: 8.0048

Uniaxial Property Data

Modulus of Elasticity, E 2. 100E+08

Coefficient of Thermal Expansion, A

Shear Modulus, G

Other Properties for Rebar Materials

Minimum Yield Stress, Fy 258750
Minimum Tensile Stress, Fu JB0000

Expected Yield Stress, Fye 258750

Expected Tensile Stress, Fue JB0000

|:| Switch To Advanced Property Display

oK l [ Cancel

Budc 5: Binh nghia cac dac trung hinh hoc

D6i va6i vi du 2, tiét dién can khai bao gom hai loai D200x500 va D300x600.
¢ Click vao Define = Section Properties ®Frame Section. Hop thoai Frame Properties
xuat hién.
e Click chon Add New Property. Hop thoai Add Frame Section Property xuat hién.
e Tai muc Frame Section Property Type chon loai vat liéu la Concrete.
e Do dé bai cho la dam chi nhat tiét dién bxh = 200x500 nén ta Click chon Rectangular.
e Xuéat hién hop thoai Rectangular Section.
e Nhap tén va cac thong sé cho tiét dién dam.
Section Name: D200x500
Material: B25
Dimension: kich thudc tiét dién dam.
Depth (t3): 0.5
Width (t2): 0.2
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i - -
Section Name D200X500 Dizplay Color . .
Section Notes Modify/Show Notes...
Dimensions Section

Depth (t3 )

Width (12 )

Properties

Material B ( Section Properties... |

u IE125 vl [ Set Modifiers. .. [ Time Dependent Properties... ]

Concrete Reinforcement...

Chon Concrete Reinforcement. Hop thoai Reinforcement data xuat hién.
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K enocereons QU

Rebar Material l

Longitudinal Bars

Confinement Bars (Ties)

De=ign Type
() Column (P-M2-M3 Design)
|@ Beam (M3 Design Oniy)

Concrete Cover to Longitudinal Rebar Center

- 0.06

Bottom 0.08

Reinforcement Overrides for Ductile Beams

Top

e Nhap cac thong sé nhu trén:
Thép doc: dung loai All.
Thép dai: dung loai Al.
Chiéu day vung bé téng khong chiu luc: a =0.06m

e Click OK 3 lan dé déng cac hop thoai.

Thuc hién tudng tu cho dam D300x600.
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[ ]
Section Name |p3ooxe0o | Display Color |00
Section Notes [ Modify/Show Notes... ]
Dimensions Section

Depth (13 )

Width (12}

Properties

Material Property Modifiers ’ Section Properties... ]

[525 vI [ Set Modifiers.... ] [ Time Dependent Properties... ]

Concrete Reinforcement... I

ok |

Buéc 6: Gan cac dac trung hinh hoc

e Chon hai nhip dam 1 va 2.

J-_- """"""" |j’_'| """"""""" rj_| ([ (D

e Click vao menu Assign = Frame = Frame Section. Hop thoai Frame Properties xuét
hién.
Hoac c6 thé Click vao biéu tugng trén thanh céng cu.

Assign | Analyze Display Design  Options  Tools  Help

- ) = me

= Joint |96 |29 SEMG - O
!\f Frame k | I‘ Frame Sections...

Trung tam dao tao xay dung VIETCONS 159
http://www.vietcons.org



VIETCONS Thuc hanh SAP2000 co ban

ALWAYS BESIDE YOUR SUCCESS Tac gid: Nguyén Pinh Nghia

FHJ Aszsign Frame &im u1

D200X%500

"D200X600
FSECL
Mane

[ Define Sections.. l

| ok | | Cose | | apply |

e Chon tién dién dam can gan D200x500. Click OK dé thoat khdi hop thoai.
Thuc hién tuong tu cho cac doan dam con lai vdi tiét dién D300x600.

D200X500 D200X500 D300x600 D300x600

Hinh 6.1 - Mé hinh Dam sau khi da gan tiét dién

Budc 7: Pinh nghia trudng hgp tai trong

e Click vao menu Define = Load Pattern. Hop thoai Define Load Pattern xuét hién.
e Khai bao tén va nhiing gia tri nhu bang bén dudi.

Load Pattern Self Weight
Type .
Name Multiplier
TINHTAI DEAD 1.1
HT LIVE 0
HTA LIVE 0
HT2 LIVE 0
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HT3 LIVE 0
HT4 LIVE 0

e Click OK dé déng hop thoai.

oo e D, =

Load Patterns Click To:

Self Weight Auto Lateral [
Load Pattern Name Type Multiplier Load Pattern

Add New Load Pattern ]

TINHTAJ DEAD v [ 11 [ modifyLoadPattern |
DEAD X |

HOATTAI LIVE odify Lateral Load Pattern

HOATTAN LIVE @

HOATTAL LIVE [ Deeteloadpatern |
HOATTAI LIVE
HOATTAK LIVE E

[ Show Load Pattern Motes... ]

Buéc 8: Dinh nghia té hgp tai trong

e Click vao menu Define = Load Combinations> Add New Combo. H6p thoai Load
Combination Data xuét hién.
¢ Khaibdo tén va nhiing gia tri nhu sau.

Load Combination | Load Combination Load Case Scale Factor

Name Type Name

TH1 TINH TAI 1

LINEAR ADD 1
HT

TINHTAI 1

TH2 LINEAR ADD 1
HT1

TINHTAI 1

TH3 LINEAR ADD 1
HT2

TINHTAI 1

TH4 LINEAR ADD 1
HT3

TINHTAI 1

TH5 LINEAR ADD 1
HT4

TINHTAI 1

TH6 LINEAR ADD 5

HT1 :
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Load Combination Load Combination Load Case Scale Factor
Name Type Name
HT2 0.9
TH1 1
TH2 1
TH3 L
THBAO ENVELOPE
TH4 1
TH5 1
TH6 1
THBAO ENVELOPE

Click OK dé thoat khdi hop thoai.

Fovommee S =

Load Combination Name (User-Generated) TH1

Motes | Modify/Show Notes... |

Load Combination Type ILinearAch vI
Options

Define Combination of Load Case Results

Load Case Name Load Case Type Scale Factor
HOATTAI w | Linear Static 1
TINHTAI Linear Static 1

A

HOATTAI Linear Static

Modify

Delete

Trung tam dao tao xay dung VIETCONS 162
http://www.vietcons.org



VIETCONS

ALWAYS BESIDE YOUR SUCCESS

Thuc hanh SAP2000 cG ban
Téc gia: Nguyén Pinh Nghia

| Load Combination Datz

Load Combination Hame {User-Generated)

Notes

Load Combination Type

| THBAO

| Modify/Show Notes...

Define Combination of Load Case Results

Load Case Mame Load Case Type

Scale Factor

Combination

Combination
Combination
Combination
Combination
Combination

THE Combination ’

Load Combinations

TH1
THZ
TH3
TH4
TH5
THE

Click to:

l

Add New Combo...

Add Copy of Combo...

Modify/Show Comba...

[
[
[

Delete Combo

[

Add Default Design Combos. . ]

[ Convert Combos to Nonlinear Cases... ]
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Budc 9: Gan tai trong cho két cau
Gan tai trong phan bé tuyén tinh theo chiéu dai thanh.
e Chon nhip dam sé 1.
e Click vao menu Assign = Frame Load = Distributed. Hoac click vao biéu tugng trén
thanh cong cu.
e Hop thoai Frame Distributed Loads xuéat hién.
e Taitrong & day la tai trong phan bd tuyén tinh theo chiéu dai dam (hinh thang, tam giac)
nén ta nhap tai tai muc Trapezoidal Loads.
Relative Distance From End-l:Khodng cach nhéap theo gia tri tuang doi.
Absolute Distance From End-l:Khoang cach nhap theo gia tri tuyét doi.
Vi du: o) nhip 1, tai trong la tinh tai, phan bd theo hinh tam giac, gia tri I6n nhat tai gita nhip la
15kN/m.

15 kKN/m

/CLK 3000 L 3000 —
Ml =T
— 6000 W”QJ;’”W

Ta nhap nhu hinh bén duéi.

Load Pattern: Tén trudng hgp tai.

Coordinate System: Hé truc toa do.

Load Direction: Hudng cUa tai trong.
e Click OK dé thoat khoi hop thoai.
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’g Aszign Frame Distributed |

I General Options

Load Pattern [“NHT‘M () Add to Existing Loads

Coordinate System [GLDBAL @ Replace Existing Loads

. = .
Load Direction [Grawty () Delete Existing Loads

Load Type [Force Uniferm Load
0

Trapezoidal Loads

Relative Distance 0.5 1

Loads lf‘ 0

r’a Relative Distance from End—[l () Absolute Distance from End-I

[ Reset Form to Default Values l

Coc ) [ame) (oo

General Options

Load Pattern () Add to Existing Loads

Coordinate System @ Replace Existing Loads

= e
Load Direction [} Delete Existing Loads

Load Type Uniferm Load
0

Trapezoidal Loads

Absolute Distance 3 0

Loads 154 0

) Relative Distance from End-I I@ Absolute Distance from End-I I

[ Reset Form to Default Values l

o] (Come] (on)
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10
15

15.

mem /ﬁmﬁ !

Hinh 6.2 - Tinh tai

T A T e et T 119
AN ) ) (

Hinh 6.3 -Hoat tai
Bué6c 10: Khai bao bac tu do cho phép
Thuc hién tuong tu vi du 1.

' ™
Analysis Options g
3¢/ Analysis Opt

Available DOFs

Flux [Fuy FUZ [~ [FRY [OR

Fast DOFs

Space Frame | Plane Frame Plane Grid Space Truss

ﬁ @ Can cel
S =

Solver Uphu-ns

XY Plane
Tabular File

|:| Automatically save XML, Excel or Microsoft Access tabular file after analysis

Budc 11:Thuc hién tinh toan
e Click vao menu Analyze = Run Analysis.
e Hoac cé thé nhan phim F5 trén ban phim hoac Click biéu tugng P trén thanh

cbdng
cu.
e HOp thoai Set Load Cases to Run xuét hién.
e Click Run Now dé ti&n hanh phan tich.
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s

Click to:
Case Type Status Action

DEAD Linear Static Not Run Run
MODAL Modal Mot Run Run
TINHTAI Linear Static Mot Run Run
HOATTAI Linear Static Mot Run Run
HOATTAN Linear Static Not Run Run
HOATTALZ Linear Static Mot Run Run [
HOATTAIZ Linear Static Mot Run Run

HOATTAIS Linear Static Mot Run Run [ Delete All Resulis ]

Run/Do Not Run Al |

[ Show Load Case Tree... ]

Analysiz Monitor Options D Model-Alive

@) Always Show | Run Now 1
) Mever Show
@ Show After 4 seconds ’ Cancel ]

e Chon ngi can luu file, cht y dudng dan dén noi luu file va tén khi luu file khéng dudc co
dau.

Buéc 12: Xem két qua

4 Xem chuyén vi cla két cau

Thuc hién tuong tu vi du 1.
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Case/Combo

Case/Combo Mame ITHH‘B‘O h I

Multivalued Options

Envelope (Max or Min)
Step

Scaling
@ Automatic

) User Defined

Contour Options
[C] Draw Contours on Objects
Contour Component
Show Continuous Contours
Automatic User Defined
Minimum Value for User Contour Range

Maximum Walue for User Contour Range

Options
[] Wire Shadow

Cubic Curve

[ Reset Form to Default Values ]

o] [Come] o)

Hinh 6.4 - Pudng cong chuyén vi clia dam

+ Xem luc cat, moment uén

e Click vao menu Display = Show Force/Stresses =Frames/Cables/Tendons hoic nhén
phim tat F8.
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Display | Design  Options  Teools Help

[1 Show Undeformed Shape F4 b o - i [1 1Tt na
+C

Show Load Assigns 3

B B

Show Misc Assigns

Show Paths...
-__: Show Load Case Tree...
'h Show Deformed Shape... F&
1=} Show Forces/Stresses 3 :;_h‘_ Joints... Fi
lr Show Virtual Work Diagram... Soil Pressure...
= ShowInfluence Lines... 1=} Frames/Cables/Tendons... F8
I Show Response Spectrum Curves... |:| Shells... F

e Hop thoai Display Frame Force/Stresses xuét hién..
e Tai dong Case/Combo Name ta chon THBAO

e Chon loai néi luic can xem (Shear 2-2, Moment 3-3)
e Click chon Show Value.

e Click OK dé déng hop thoai.
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. et

| 22, Display Frame Forces/Stresses

:

Case/Combo

THBAC -

Case/Combo MName

il Multivalued Options

Envelope (Max or Min)

Step

Display Type

@ Force () Stresc
Component

) Axial Force ) Tersion

) Shear 2-2 ) Moment 2-2

) Shear 3-3 @ poment 3-3

Scaling for Diagram
@ Automatic

) User Defined

Options for Diagram

() Fill Diagram @ Show Values

[ Reset Form to Default Values l

o) [Come] [om ]
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E
'
SVl
>
S
c

Hinh 6.5 - Biéu dé bao moment

@ —
oo

; /rr‘mg] /«"I/I/I/@ m
J:L_—L—'*" ﬂ__JfJ,T-L--‘"’F [ *LLJ'J’M LH/LLJ/LJ/'/ 'L'

208.4
B

Hinh 6.6 - Biéu dé bao luc cit

4+ Xem phan luc nut

e Click vao menu Display = Show Force/Stresses = Joints hodc nhan phim tat F7.
e Hop thoai Display Joint Reaction xuat hién.

e Tai dong Case/Combo Name ta chon THBAO.

e Click OK dé déng hop thoai.

8039
| 26444
| - 306.66
| 45867
L~ 165.85

Budc 13: Xuat két qua ra file Excel
Thuyc hién tuong ty vidu 1.

Budc 14: Thiét ké két cau bé tong cét thép
Thyc hién tuong ty vi du 1.

Trung tam dao tao xay dung VIETCONS 171

http://www.vietcons.org



VIETCONS Thuc hanh SAP2000 co ban

ALWAYS BESIDE YOUR SUCCESS Tac gid: Nguyén Pinh Nghia

|

Load Combinations for Design I
Select Type of Degign Load Combination
Load Combination Type Strength :
Select Load Combinations
List of Load Combinations De=ign Load Combinations
THBEAD TH1
THZ
A0 -» TH3
TH4
=- Remove THS
THE
Automatic Design Load Combinations
E Automatically Generate Code-Based Design Load Combinations I
Set Automatic Design Load Combination Data
123.  160. 1566. 1566. 123.  1726. 1274, 193. 2586. 2586.  250. 0.
632. 1106, 538, | | 538, 577. T03. [ | | 269. 963. 924, [ | 924, 1836, 1410, | |
Hinh 6.7 - Dién tich thép doc cua dam
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CHUONG 7: KHUNG PHANG

7.1 DU LIEU BAI TOAN

e DA&m gbém 2 nhip, 4 tang, chiéu dai nhip 1-2 |a 4m, nhip 2-3 |& 6m. Téng chiéu cao cong

trinh 1a 11.4m.

e Tiét dién dam va tai trong dugc thé hién nhu hinh bén dudi.

e Dung vat liéu bé tong cdp dd bén B20 c6 Ro= 14.5MPa, hé s6 Poisson v =0.2 thép All
c6 Rs = 280 MPa, thép Al c6 Rs = 225 MPa, Rsw = 175 MPa.

a. Vé biéu dé momen, luc cat.
b. Tinh d6 véng dam.

c. Xac dinh phan luc géi tua

d. Tinh va bé tri thép doc trong dam, cét

7.2 THUC HIEN BAI TOAN
Budc 1: Chon don vi tinh

Chon dan vi tinh 1a kN, m, C (giong vi du 1)

Buédc 2: Tao mé hinh tu két cdu mau

e Click vao menu File = New Model. Click chon khung phéng Grid Only.

D219:300

D2004CC

e HIEAEN

Dz13:300

a6z

C20isAiC

JR—

e

X

AL

-
o

260500

-
o+

SANLECT

15

LERS

l

DI DT
s E: i
DL: i i
LU £0

1200

&

@.,.

Hinh 7.1 — So dé tinh

_@ e
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S84k g 114 kN~ ag 4k
PHEM = 54 khom
1 11 .
7. ki g=1ed B saawd 2
s5A.5kM g- 14.2 kN
76." ki g= 104 kM- an e 2
ad BEN p=14.2 kN/m
S7kM T L
ZTkH p= 5.7 kRdn
P 31 ¢+ 3 &1 1
400 SO00

& oy
Hinh 7.2 — Tinh tai
ANEN p= %2 ki

-{T}

15, kM
skl 0= a kk
I 1 1 1 11 _
AGkH po sz ki tndk|
‘SkM o4 kvt
1111 |
3GkN p= 82 ki 15| 5
“GkH b= Khir
[T 1111 |
1 4000 I &0CD L

©

Hinh 7.3 — Hoat tai
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£ £ o
= = S
o~ o~ «
<r o
£ = .
= = S
= = S
o e}
—
E £ o
= =S 4 S
© ™~ «
o o~
Lo
o
o
[Ye)
o
4000 6000

©

Hinh 7.4 — Gio trai

3.2 kN/m

4.2 kN/m

3 kN/m

2.7 kN/m

3.6 kN/m

4000

6000

©

Hinh 7.5 — Gi6 phai

3.9 kN/m

I 3300 ) 3300 |
T i

3300

| 1500 |
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===

-
ix: Mew Model

MNew Mode! Inttialization Project Information

@ Initialize Model from Defaults with Units

[ Modiy/Show Information... |

) Initialize Model from an Existing File

Select Template

Grid Only 20 Trusses 3D Trusses 2D Frames
Tao dwng hé lwéi

2

!

3D Frames Flat Slab Shellz Staircases Storage
Structures

Underground Solid Models Pipes and Flates
Concrete

e Nhéap cac théng s6 nhu hinh bén dudi. Click OK dé dong hép thoai.

- ™
X quecratnes T e
Cartesian | Cylindrical

Coordinate System Name

GLOBAL

Number of Grid Lines

X direction
' direction
Z direction
Grid Spacing
X direction
' direction

Z direction

First Grid Line Location
X direction
¥ direction

Z direction

[ Cancel
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e Nhéan chuét phai, chon Edit Grid Data = Modify/Show System. Nhap cac théng
s6 nhu hinh bén dudi.

e ™
- Ll -
Grid Lines I
System Name GLOBAL Quick Start...
X Grid Data
| Grid ID Spacing (m) Line Type Visible Bubble Loc Grid Color
B & Primary Yes End _
Delete
Display Grids as
" Grid Data
Grid ID Spacing (m) Line Type Vizgible Bubble Loc Grid Color _
1 Pmay  Yes  sat [
[Tl Hide All Grid Lines
Delet
[[] Glue to Grid Lines
Bubble Size 0.8125
S — | Resetto Defautt Color |
Grid ID Spacing (m) Line Type Visible Bubble Loc Reorder Ordinates
Z1 15 Primary Yes End Add
2 Primary Yes End
Delete
73 Primary Yes End
Z4 Primary Yes End
Z5 Primary es End [ oK ] [ Cancel ]

e Nhé&n OK 2 1an dé thoat khdi hop thoai. Hé Iudi dugc tao thanh.

e Dung Iénh Draw_FramelCabIe \ dé vé thanh qua 2 diém hoac Quick Draw
Frame/Cable [\_]
e Gan diéu kién bién cho khung phang:
- Click vao céac diém can gan diéu kién bién.
- Vao Menu Assign = Joint = Restrains.

- Chon lién két ngam
- Click OK dé déng hép thoai.
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1] 1] 1]

Buéc 3: Chon tiéu chuan thiét ké BTCT
Thuc hién tuong tu vi du 1.

tem Value
1 |Design Code FS.B*HG g7 -
2 | Multi-Responsze Case Design 3] o33
3 | Mumber of Interaction Curves 24
4 | Mumber of Interaction Point= 11
5 | Consider Minimum Eccentricity? e
§ | Gamma (Steel) 1.15
T |Gamma (Concrete) 1.5
& |Gamma (Concrete Shear) 1.25
5 | Pattern Live Load Factor 0.
10 | Utilization Factor Limit ]

Budc 4: Binh nghia dac trung vat liéu

Thuc hién tuong ty nhu vi du 2, nhap nhiing thong sé vat liéu nhu hinh bén dudi.
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General Data
Material Name and Display Color B20 i
Material Type Concrete i
Material Notes | Modify/Show Notes... |
Weight and Mass Units
Weight per Unit Wolume 25
Mas=z per Unit Volume 254593
lzotropic Property Data
Modulus of Elasticity, E 2TET
Poizson, U 0.2
Coefficient of Thermal Expansion, A 0
Shear Modulus, G 11250000.
Other Properties for Concrete Materials
Specified Concrete Compressive Strength, fc 1.5*1 EDI}II}.B?1

|:| Lightweight Concrete

SNEAr Siren CTIO

[[=]

actor

|:| Switch To Advanced Property Display

Trung tam dao tao xay dung VIETCONS

179
http://www.vietcons.org



VIETCONS Thuc hanh SAP2000 co ban

ALWAYS BESIDE YOUR SUCCESS Tac gid: Nguyén Pinh Nghia

— —
E Material Property u
General Data
Material Name and Display Color All !
Material Type Rebar i
Material Notes Modify/Show Notes... ]
Weight and Mass Units
Weight per Unit Volume 78.5
Mags per Unit Volume &.0043

Uniaxial Property Data

Modulus of Elasticity, E 2.1E3
Poisson 0
Coefficient of Thermal Expansion, A 0
Shear Modulus, G 0.

Other Properties for Rebar Materialz

Minimum Yield Stress, Fy 322000
Kinimum Tensile Stress, Fu S00E3
Expected Yield Stress, Fye 322000
Expected Tensile Stress, Fue S00E3

|:| Switch To Advanced Property Display
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— —
E Material Property u
General Data
Material Mame and Display Color IAI .
Material Type Rebar i
Material Notes | Modify/Show Notes... |
Weight and Mass Units
Weight per Unit Volume 785
Mass per Unit Wolume 8.0048

Uniaxial Property Data

Modulug of Elasticity, E 2 100E+028
Poizson 0
Coefficient of Thermal Expansion, A 0.
Shear Modulus, G 0.

Other Properties for Rebar Materials

Minimum ield Stress, Fy 258730
Minimum Tensile Stress, Fu JB0E3
Expected Yield Stress, Fye 258730
Expected Tensile Stress, Fue JB0E3

|:| Switch To Advanced Property Display
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Budc 5: Binh nghia cac dac trung hinh hoc

Da6i véi vi du 3, tiét dién can khai bao gém cac loai D200x300, D200x400, C200x400, C200x300,
C250x400, C250x300. Thuc hién tudng tu cac vi du trén cho viéc khai bao tiét dién hinh chi nhat.

Section Name [D200x400 | Display Color .
Section Notes ( Modify/Show Notes. .. ]
Dimensions Section

Depth (13 )

Width (12)

Properties

Material Property Modifiers [ Section Properties. .. ]

|20 ~| [ Set Modifiers... [ Time Dependent Properties... ]

Concrete Reinforcement. .
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i, - H
3 Rectangular Sectio %

Section Name IC.‘ZSDXSDD I Display Color

Section Notes ( Modify/Show Notes... |

Dimensions Section

Depth (13}

Width (2)

Properties

Material Property Modifiers. ( Section Properties... |

|52u v] | SetModifiers... [ Time Dependent Properties... |

Concrete Reinforcement...

Properties Click to:
Find this property:
C250X300

C200X300
C200X400

[
[
[ Add Copy of Property..
i
[

Import New Property...

Add New Property...

C250X400
0:200X300
D2 00ocd 00
FSECT

Modify/Show Property...

Delete Property
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Budc 6: Gan cac dac trung hinh hoc

Ta thuc hién tuong tu céc vi du trén.

D200x300 D200x400
o o o
= =) =)
¥ ¥ ¥
= B =
4 ] I |
& & &

D200x300 D200x400
o =1 o
= =] =]
% % %
= B g
caf o I |
& & &

D200x300 D200w400
o o o
3 3 3
= = =
= B =
I o I |
& & &
= D200x300 = D200x400 -
5 0 0
b b =
& B e
¥ | |
& & &

Bué6c 7: Khai bao dé léch truc cta céac cét bién

e Click chon cac cét can dich chuyén tai truc 1.

e Click vao menu Assign = Frame = Insertion Point. HOp thoai Assign Frame Insertion

Point xuét hién.

e Nhéap cac théng s6 nhu hinh bén dudi ( Nhé bd dau Tick tai 6 Do not transform frame

stiffness for offsets from centroid).
e Click OK dé déng hop thoai.
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Cardinal Point

Cardinal Point

10 (Centroid)

[C] Mirror about Local 2 Axis
[C] Mirror about Local 3 Axis

Frame Joint Offsets to Cardinal Point

Coordinate System

Local 1

Local

Local 2

Local 3

Stiffness Transformation

E Do Mot Transform Frame Stiffness for Offsets from Centmidl

[ Reset Form to Default Values l

Coc ) (o] (o]

e Thuc hién tuong tu cho cac cét truc 3 va dam mai. Ta c6 m6 hinh sau cung nhu sau.
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Buéc 8: Khai bao cac truong hgp tai trong
e Ta thuc hién khai bao cac trudng hgp tai trong nhu cac vi du trudc.

Load Pattern Self Weight
Type .
Name Multiplier
TINHTAI DEAD 1.1
HOATTAI LIVE 0
GTRAI WIND 0
GPHAI WIND 0

e Click OK dé déng hop thoai.
Budc 9: Pinh nghia t8 hgp tai trong
e Click vao menu Define = Load Combinations= Add New Combo. H6p thoai Load

Combination Data xuét hién.
e Khaibdo tén va nhiing gia tri nhu sau.
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Load Combination Load Combination Load Case
Name Type Name

TINH TAI

Scale Factor

TH1 LINEAR ADD
HOATTAI

TINHTAI

TH2 LINEAR ADD 1
GTRAI

TINHTAI

TH3 LINEAR ADD ]
GPHAI

TINHTAI

TH4 LINEAR ADD HOATTAI 0.9

GTRAI 0.9

TINHTAI

TH5 LINEAR ADD HOATTAI 0.9

GPHAI 0.9

TH1 1

TH2

THBAO TH3 1

TH4

TH5

e Click OK dé thoat khdi hop thoai
Budc 10: Gan tai trong cho két cau

e Viéc gan tai trong 1én két cdu da dugc trinh bay trong cac vi dy trudc.
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o | -
vt L8 477118 z
mIf El" E El’ l l l lgf 5
4 g 4 2 1] 119 2
V2 R R R T
(1] (1] 1 (1] (]
Hinh 7.6 - Tinh tai Hinh 7.7 - Hoat tai
42 32 a2 4.2
39 _1’ T 39
36 ;’ 1; 36
11 11 1 (] 1]

Hinh 7.8 - Gio trai

Hinh 7.9 - Gi6 phai
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Bué6c 11: Khai bao bac tu do cho phép
Thyc hién tuong tu vi du 1.

i ™y
Analysiz Options u
o S

Available DOF=z

|Zux_[Jur @uz [FRrRx @R _[rz]

Fast DOFs

Space Frame  Plane Frame Plane Grid Space Truss -

ﬁ @ Can cel
i al L

[ Solver Options. .. ]

P .

XZ Plane X" Plane

Tabular File

|:| Automatically =ave XKL, Excel or Microsoft Access tabular file after analysis

Buéc 12:Thuc hién tinh toan
e Click vao menu Analyze = Run Analysis.
e Hoac c6 thé nhan phim F5 trén ban phim hoac Click biéu tugng P trén thanh céng cu.
e Hop thoai Set Load Cases to Run xuét hién.
e Click Run Now dé tién hanh phan tich.
e Chon noi can luu file, chi y dudng dan dén ndi luu file va tén khi luu file khéng dugc cé
dau.

Budc 13: Xem két qua

4+ Xem chuyén vi cla két cau

Thyc hién tuong ty vi du 1.
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L] 1] (1]

Hinh 7.10 - Chuyén vi cla khung

+ Xem luc cat, moment uén

e Click vao menu Display = Show Force/Stresses =>Frame/Cable/Tendon hoic nhan
phim tat F8 .

e Hop thoai Display Frame Forces/Stresses xuat hién.

e Tai dong Case/Combo Name ta chon THBAO

e Chon loai noi luc can xem (Shear 2-2, Moment 3-3).

e Click chon Show Value.

e Click OK dé déng hop thoai.
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Hinh 7.11 - Biéu d6 bao moment Hinh 7.12 - Biéu d6 bao luc cat

+ Xem phan luc nut

e Click vao menu Display = Show Force/Stresses =Joints hodc nhan phim tat F7.
e HOp thoai Display Joint Reaction xuét hién..

e Taidong Case/Combo Name ta chon THBAO.

e Click OK dé déng hop thoai.

37437

_ﬁ‘lg.ﬁﬁ _HEE.M 2?'.6?%_
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Budc 13: Xuat két qua ra file Excel
Thyc hién tuong ty vi du 1.
Buéc 14: Thiét ké két cdu bé téng cét thép

Thuc hién tuong ty vi du 1.

|

Load Combinations for Design
Select Type of Design Load Combination

Load Combination Type Strength

Select Load Combinations

List of Load Combinations Design Load Combinations

THEAD TH1

TH2
i3
- Remove

TH4
T THS

Show...

Automatic Design Load Combinations

I|:| Automatically Generate Code-Based Design Load Combin atiunsl

Bl AUIDmMAtCc Lesign Load Lomnaton Lata

o ] [ conea |
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424,

450,

320.

320.

247.
121.

GE0.
156.

924,
282.

303,
1835.

121.
154.

121.
278,

197.
321.

1335.
180.

679.

9E7.
176.

1146.

361,

499,
161.

1148,

1813.

1258,

504,

[

]

843,
162.

1341.

2149.

1544.

430.

g40.
172,

go0.

652.

162.
B58.

162.
212.

230.
164.

1163.

203.

1397.

301.

637.
188.

Hinh 7.13 - Dién tich thép doc dam, cét

1728,

1724.

1208,

320.
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CHUGNG 8: DAN MAI THEP

8.1 DU LIEU BAI TOAN

e Chiéu dai nhip va tai trong clia dan dugc thé hién nhu trén hinh.

e Tinh tai G1 = 0.58 kN, G2 = 1.16 kN.

e Hoattai P1 =1.57 kN, P2 = 3.14 kN.

e Taitrong gi6 Q1 = 3.05 kN, Q2 =6.1 kN.

e Vatliéu thép CCT34 c6 W = 78.5 kN/m3, v = 0.3, E = 2.1E8 kN/m?, f, = 220 MPa, f. = 340
MPa.

e

2860

K

TN, B0, A0, B0, B0, B0, B0, B0 T
/ / A / / A / A

| 20000 l

Hinh 8.1 -So dé tinh

2860

7 2500 v 2500 v 2500 v 2500 v 2500 v 2500 v 2500 v 2500
7 d /1 7 7 d /1

L 20000

Hinh 8.2 - Tinh Tai

2860

OO0, B0, %0, 280, %0, %0, B0, %0 77
A A A A A A A/

L 20000 L
A i

Hinh 8.3 — Hoat tai nla trai
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2860

T 2500 L2500 L2500 L2500 L2500 L2500 L 2500 L2500
A A 7 A A A A A

L 20000 L

Hinh 8.4 — Hoat tai nlia phai

Q
Q 2.
Q 02 2 2 Q2 02 Q
Q 2 4 q
0, & A

2860

W00, %00, 2500, 800, 2500, 500, 2500, 250
A A A Al Al Al A

A
20000 |
Kl

N p

Hinh 8.5 — Tai trong gié

285 205
- e o100, 100
el - D * A Va7 5
7 7 b &

1ot

140

100
NANANANY

R

= e

Hinh 8.6 — Tiét dién thanh canh du6i Hinh 8.7 — Tiét dién thanh canh trén va
thanh xién

a. Vé biéu dé moment, luc cét, luc doc.
b. Tinh d6 vong dan mai.
c. Xac dinh phan luc géi tya.

d. Kiém tra kha niing chiu luc cta thanh nén.

8.2 THUC HIEN BAI TOAN
Buéc 1: Chon don vi tinh
Chon dgn vi tinh 1a kN, m, C.

Buéc 2: Tao mé hinh tu két cau mau
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e Click vao menu File = New Model. Click chon Grid Only.

.....

34 New Model

==X=)

Mew Model Initialization Project Information

@ Initialize Model from Defaults with Units
| Modiy/Show Information... |

Inttiglize Model from an Existing File

Select Template

Grid Onlby 20 Trusses 3D Trusses

-

3D Frames Flzt Slab Shells Staircases Storage
Structures

Underground Solid Models Pipes and Flates
Concrete

e Nhap cac théng s6 nhu hinh bén dudi.
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- ™
e e
Cartesian | Cylindrical

Coordinate System Name

|GLD BAL

Mumber of Grid Lines

X direction
Y direction

Z direction

Grid Spacing

X direction 10

¥ direction

Z direction 2.88

Firgt Grid Line Location
X direction
¥ direction

Z direction

e Click OK dé déng hop thoai.
e V@ céc thanh canh trén, canh dudi cla dan dung Iénh \.

—

Chia cac thanh xién va thanh ngang
Chon céac thanh xién. Vao menu Edit = Edit Lines = Divide Frames.

Nhap s6 doan thanh can chia va ty 1é can chia. Click OK dé déng hop thoai
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- ™
'3¢] Divide Selected Frames [E=EE

Divide Selected Straight Frame Objects

@ Divide into Specified Number of Frames

Number of Frames S6 doan thanh

Last/First Length Ratio Ty |& chia

(7) Break at intersections with selected Joints, Frames, Area Edges and Solid Edges

() Divide at Specified Distance from Lend of Frame

—

—

(") Divide at Intersection with a Coordinate Plane in the Current Coordinate System

e & & &

e VEé céc thanh dung va thanh xién.

e Lay déi xting phan dan bén trai qua bén phai.

- Chon phéan dan bén trai.

- Vao menu Edit = Replicate.

- Chon thé Mirror, nhap cac théng sé nhu hinh bén dudi.
- Click OK dé déng hép thoai.
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EEme )

| Linear | Radial | Mirror

Mirror About Plane

) Parallelto Z () Paralelto X @ Parallelto¥| ) 3D Plane

Intersection of Plane with XZ Plane

10 z1 0

z2 1

Replicate Optionz

[ Modify/Show Replicate Options...

10 of 10 active boxes are selected

[] Delete Original Objects

e Gan g6i tua cho dan

Click chon cac diém can gan lién két.
Vao menu Assign = Joint = Restrains.
Click chon oé»

Click OK dé déng hop thoai.

e Giai phong lién két tai cac nut

Chon cac nut can giai phong lién két.

Vao menu Assign = Frame = Releases/Partial Fixity.

Tick vao 6 vudng giai phong moment 3-3 & ca 2 dau cla céac thanh dan.
Click OK dé déng hép thoai.
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Assign | Analyze  Display Design  Options Teools  Help
*.  loint 3 &9 ﬁﬁ -a E:i
\': Frame » I‘ Frame Sections...
F  Cable v | #, Property Modifiers..
- : .
a— Tendon k E‘% Material Property Overwrites..,
[y Area " |&&  Releases/Partial Fity..
7 Solid v
— }f‘: Local Axes...

i i)
H Assign Frame Releases and Partial Fixi u

Frame Releases
Releass Frame Partial Fixity Springs
Start End Start End
Axial Load [l ]
Shear Farce 2 (Major) ] ]
Shear Force 3 (Minor) |:| |:|
Torsion C] ]
Moment 22 (Minor) & [l

Moment 33 (Major)

[«

kM-m,rad kM -m,rad

[ Clear All Releases in Form ]

Coc ] (oo ] (oo ]

Budc 3: Chon tiéu chudn thiét ké& két cau thép
Thuc hién tuang tu vi du 1. Chon tiéu chuén thiét k& két c4u thép la tiéu chudn My AISC 360-10.

Design | Options Tools  Help
I  Steel Frame Design ] |I View/Revise Preferences...
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m

Item Value
1 | Design Code AISC 38010
2 | Multi-Response Caze Design Envelopes
3 | Framing Type SMF
4 | Seizmic Design Category i)
5 |Impertance Factor 1.
& |Dezsign System Rho 1.
7 | Design System Sds 0.5
& | Design System R a.
9 | De=zign System Omegal 3.
10 | De=ign System Cd 55
11 | De=ign Provigion LRFD
12 | Analy=iz Method Direct Analy=sis
13 |Second Order Method General 2nd Order
14 | Siffness Reducticn Method Tau-b Fixed
15 | Phi{Bending} 0.9
16 | PhilCompression} 0.9
17 | PhifTension-rielding) 0.9
12 | PhifTengion-Fracture) 0.75
19 | Phi{Shear) 0.9
20 | PhifShear-Short Webed Rolled 1) 1.
21 | PhifTorzion} 0.5
22 | lgnore Seismic Code? MNo
23 | lgnore Special Seismic Load? No

Buéc 4: Dinh nghia dac trung vat liéu

Thuc hién tuong tu cac vi du trén, nhap nhiing théng sé vat liéu nhu hinh bén dudi.
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General Data
Material Name and Display Color
Material Type

Material Notes

Weight and Mass

Weight per Unit Volume

Mass per Unit Volume 8.0048

lzotropic Property Data
Modulus of Elasticity, E
Poiz=on, U
Coefficient of Thermal Expansion, A

Shear Modulus, G

Other Properties for Steel Materials
Minimum Yield Stress, Fy
Minimum Tensile Stress, Fu
Effective Yield Stress, Fye

Effective Tensile Stress, Fue

|:| Switch To Advanced Property Display

lccTas .

Steel

| Hodify/Show Notes... |

Unitz

2100E+08
0.3

0
80769231,

220ed
340e3

Z20e3

34083

ok |

[ Cancel

Budc 5: Dinh nghia cac dac trung hinh hoc

e Vao menu Define = Section Properties = Frame Sections.

e Chon Add New Properties. Chon loai tiét dién la thép Steel, chon Double Angle.
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Select Property Type:

Frame Section Property Tvpe

Click to Add a Steel Section

|/ 'Wide Flange Channel

L

Double Angle Double Channel

Auto Select List Steel Joist
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e Nhap cac thong sé nhu hinh bén dudi.
e Click OK dé déng hop thoai.

,

Section Name [2L140x14010x10 | Display Color

Section Notes [ Modify/Show Notes...

Dimensions Section

Outside depth (13}

Outside width (2 } 0.14

0.01

Horizontal leg thickness (1f )

Vertical leg thickness ( tw ) 0.0

Back to back distance ( dis ) 5.000E-03

Properties

Material I [ Section Properties.. |
CCT34 | SetModifiers... | Time Dependent Properties... |

Budc 6: Gan cac dac trung hinh hoc
Ta thuc hién tuong tu cac vi du trén.

Budc 7: Khai bao cac truéng hgp tai trong

e Ta thuc hién khai béo céc trudng hgp tai trong nhu cac vi du trudc.

Load Pattern Self Weight
Type -
Name Multiplier
TT DEAD 1.1
HTTRAI LIVE 0
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HTPHAI LIVE 0
GIO WIND 0

e Click OK dé déng hop thoai.

Buéc 8: Dinh nghia té hap tai trong

e Click vao menu Define = Load Combinations® Add New Combo. H6p thoai Load

Combination Data xuat hién.

¢ Khai bdo tén va nhiing gia tri nhu sau.

Load Combination
Name

Load Combination
Type

Load Case
Name

Scale Factor

TH1

LINEAR ADD

TT

1

HTTRAI

1

TH2

LINEAR ADD

TT

HTPHAI

TH3

LINEAR ADD

TT

GIO

TH4

LINEAR ADD

TT

HTTRAI

0.9

HTPHAI

0.9

TH5

LINEAR ADD

TT

HTTRAI

0.9

GIO

0.9

TH6

LINEAR ADD

TT

HTPHAI

0.9

GIO

0.9

THBAO

TH1

TH2

TH3

TH4
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Load Combination Load Combination Load Case Scale Factor
Name Type Name
TH5 1
TH6 1

e Click OK dé thoat khoi hop thoai.

Buéc 9: Gan tai trong cho két cau

Viéc gan tai trong 1&n két cu da dudc trinh bay trong cac vi du trudc.

Buéc 10: Khai bao bac tu do cho phép

Thyc hién tuong ty cac vi du trudce.

Budc 11:Thuc hién tinh toan

Thuc hién tuong tu cac vi du trén.

Budc 12: Xem két qua

4+ Xem chuyén vi clia két cau

Thyc hién tuong ty vi du 1.
4+ Xem luc doc trong thanh

Thuc hién tuong tu cac vi du trén.

i

4+ Kiém tra kha ning chiu luc cda thanh nén

0o
.

[E1E)

T 5 2 & 5 i
= |z 4 % : ; & e NEF & N
J_ . w1 ! nezs 4 neaz Baz wetd ez — ki J_
Cac hé s6 trén thanh biéu thi kha nang chiu luc cua tiét dién
Budc 13: Xuat két qua ra file Excel
Thuc hién tuong tu cac vi du trén.
206
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CHUONG 9: KHUNG NHA THEP CONG NGHIEP

9.1 DU LIEU BAI TOAN

e Kich thudéc khung dugc thé hién nhu hinh dudi.

e Taitrong trén khung trinh bay trong File Autocad bai tap.

e Vatliéu thép CCT34 c6 W = 78.5 kN/m?, v = 0.3, E = 2.1E8 kN/m?, fy = 220 MPa, f, = 340
MPa.

H=95m

L=3m

50 DO TiNH
2
JL [ J [
il
tw

t3

ts t2 t: tw
Vi tri

mm mm mm mm
Chan cét 500 400 14 10
Dinh c6t (nach) 800 400 14 10
Dau xa ngang (nach) 800 400 14 10
GilGia xa ngang 600 400 14 10
binh xa ngang 600 400 14 10
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a. Vé biéu dé moment, luc cat, luc doc.

b. Tinh d6 véng cua khung.

c. Xac dinh phan luc géi tya.

9.2 THUC HIEN BAI TOAN

Buéc 1: Chon don vi tinh

Chon don vij tinh 1a kN, m, C (giéng vi du 1).
Budc 2: Tao md hinh tu két cdu mau

e Click vao menu File = New Model. Click chon Grid Only.
e Nhéap cac théng s6 nhu hinh bén dudi.

- ™
Cartesian | Cylindrical

Coordinate System Name

GLOBAL

Number of Grid Lines

X direction 3
Y direction

Z direction

Grid Spacing

X direction

Y direction

Z direction

First Grid Line Location

X direction

Y direction

Z direction

e Click OK dé déng hop thoai.

¢ Nhan chudt phai, chon Edit Grid Data. Hop thoai Coordinate/Grid System.
e Nhap cac théng s6 nhu hinh bén dudi.

e Click OK dé déng cac hop thoai.
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154 Define Grid System Datz

System Hame

X Grid Data

Grid ID Spacing (m)

Line Type

Visible

Bubble Loc

18 Primary
18 Primary

0 Primary

" Grid Data

Yes
Yes
Yes

End
End
End

Grid Color

Line Type

Visible

Bubble Loc

Grid Color

Grid ID Spacing (m)
h 0

Primary

Z Grid Data

Yes

Start

Grid Lines

Cuick Start...

Display Grids as

) Ordinates

Grid 1D Spacing (m)

Line Type

Visible

Bubble Loc

] Hide All Grid Lines
[[] Glue to Grid Lines

Bubble Size 2375

| Resetto Defautt Color

Z1 95
s 27
23

Primary
Primary
Primary

Buéc 3: Chon tiéu chuan thiét k& BTCT

Thuc hién tuong tu vi du 4A. Chon tiéu chuén thiét k& két c4u thép la tiéu chudn My AISC 360-10.

Budc 4: Binh nghia dac trung vat liéu

Thuc hién tuong tu cac vi du trén, nhap nhiing théng sé vat liéu nhu hinh bén dudi.
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General Data

EIEEETS )

Material Mame and Display Color |C.CT42

Material Type Steel

Material Notes [

Modify/Show Notes... |

Weight and Mass

Weight per Unit Volume 735

Mass per Unit Volume 2.0043

lzotropic Property Data
Modulus of Elasticity, E
Poizson, U
Coefficient of Thermal Expansion, A

Shear Modulus, G

Other Properties for Steel Materialz
Minimum “Yield Stress, Fy
Minimum Tengile Stress, Fu
Effective Yield Stress, Fye

Effective Tensile Stress, Fue

|:| Switch To Advanced Property Display

Units

2.100E+08
0.3

1.170E-05

B0769231.

260000.
[420000.
(260000.

1420000,
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Budc 5: Binh nghia cac dac trung hinh hoc

e Vao menu Define = Section Properties = Frame Sections.

e Chon Add New Properties. Chon loai tiét dién 1a thép Steel, chon I/Wide Flange.

Click to &dd a Steel Section

11'Wide Flange

(s o seanrorer N =

Select Property Type

Frame Section Property Type

L

Double Angle

Double Channel

Auto Select List

-

[
Steel Joist

e Khai bao céc loai tiét dién 1800, 1600, 1500.
e Nhap cac théng sé nhu hinh bén dudi.

Cancel

e Click OK dé déng hop thoai.
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F' ™
e e
Section Name 1200x400x14x10 Dizplay Color I_

Section Notes ’ Modify/Show Notes...

Dimensions Section

Outside height (3}

Top flange width {2}

Top flange thickness (tf )

Web thickness (tw )

Bottom flange width (t2b )

Bottom flange thickness (tfb )

Properties

Material Property Modifiers [ Section Properties. .. ]

[+ ] |ccre - [ setModifiers... [ Time Dependent Properties... |

[ Cancel ]

e Khai bao thanh c¢ tiét dién thay déi.
- 0 day co6 hai loai tiét dién thay déi 1a cot co6 chiéu dai 9.5m tiét dién thay déi tu 1500
thanh 1800, doan x& ngang thi nhat tiét dién thay déi tir 1800 vé 1600.
- Vaomenu Define = Section Properties = Frame Sections = Add New Properties.
- Click chon Other = Nonprismatic. Nhap cac théng s6 nhu hinh bén dudi.
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I Acd Frame Section Propess

Select Property Type

Frame Section Property Type

Click to Add a Section

D

General Nenprismatic Section Designer

2 Nonprismatic Section Definitio

HNonprizmatic Section Name ICDT Dizplay Color

Section Notes [ Modify/Show Notes...

Start Section End Section Length Length Type  EI33 Variation E[22 Variation
IBdeﬂﬂxHxﬂ - | BO0x400x14x11 - 1. “ariable Parabolic Linear

I500x400x14x10 IBﬂtbchlﬂxme Varlable arabnhc L|near

mset | | Modify | | Delete

Trung tdm dao tao xay dung VIETCONS 213
http://www.vietcons.org



VIETCONS Thuc hanh SAP2000 co ban

ALWAYS BESIDE YOUR SUCCESS Tac gid: Nguyén Pinh Nghia

(5 et s cvicr S )

Honprizmatic Section Name HANGANG Dizplay Color l_

Section Notes [ Modify/Show Notes...

Start Section End Section Length Length Type  EI33 Variation EIZ2 Variation
B00x400x14x1 | B00x400x14x1 - | 0.5 Wariable = |[Parabolic - [|Linear -

1800x400x14x10 | | 600x400x14x10 || 0.5 Wariable Parabolic Linear

B00x400x14x10_[fl1600x400x14x10 o5 |

Budc 6: Vé cét va xa ngang cho khung
e Ta vé cOt va xa ngang cho khung giéng nhu vé phan tl thanh. Chu y v6i xa ngang bén
phai truc C-E ta phai vé tu truc E tai dinh c6t vé truc C tai dinh mai.
e Gan lién két cho chan cot: thuc hién gan lién két goi c6 dinh nhu vi du 4A.
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Budc 7: Khai bao cac truéng hgp tai trong

e Ta thuc hién khai bao cac trudng hgp tai trong nhu cac vi du trudc.

Load Pattern Self Weight
Name Type Multiplier
TINHTAI DEAD 1.1
HOATTAITRAI LIVE 0
HOATTAIPHAI LIVE 0
GIOTRAI WIND 0
GIOPHAI WIND 0
CAUTRUCTRAI LIVE 0
CAUTRUCPHAI LIVE 0
LUCHAMTRAI LIVE 0
LUCHAMPHAI LIVE 0

e Click OK dé déng hop thoai.

Buéc 8: Dinh nghia té hap tai trong

e Click vao menu Define = Load Combinations® Add New Combo. Hop thoai Load

Combination Data xuat hién.

o Khai bdo tén va nhiing gia tri nhu sau.

Load Combination | Load Combination Load Case Scale Factor
Name Name
TINHTAI 1
TH1 LINEAR ADD
HOATTAITRAI 1
TINHTAI 1
TH2 LINEAR ADD
HOATTAIPHAI 1
TINHTAI 1
TH3 LINEAR ADD
GIOTRAI 1
TINHTAI 1
TH4 LINEAR ADD 1
GIOPHAI
TH5 LINEAR ADD TINHTAI 1
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Load Combination | Load Combination Load Case Scale Factor
Name Type Name
HOATTAITRAI 0.9
HOATTAIPHAI 0.9
TINHTAI 1
TH6 LINEAR ADD HOATTAITRAI 0.9
GIOTRAI 0.9
TINHTAI 1
TH7 LINEAR ADD HOATTAITRAI 0.9
GIOPHAI 0.9
TINHTAI 1
TH8 LINEAR ADD HOATTAIPHAI 0.9
GIOTRAI 0.9
TINHTAI 1
TH9 LINEAR ADD HOATTAIPHAI 0.9
GIOPHAI 0.9
TINHTAI 1
TH10 LINEAR ADD | CAUTRUCTRAI 0.9
LUCHAMTRAI 0.9
TINHTAI 1
TH11 LINEAR ADD | CAUTRUCPHAI 0.9
LUCHAMPHAI 0.9
TINHTAI 1
HOATTAITRAI 0.9
TH12 LINEAR ADD
CAUTRUCTRAI 0.9
LUCHAMTRAI 0.9
TH13 LINEAR ADD TINHTAI 1
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Load Combination | Load Combination Load Case Scale Factor
Name Type Name
HOATTAITRAI 0.9
CAUTRUCPHAI 0.9
LUCHAMPHAI 0.9
TINHTAI 1
HOATTAIPHAI 0.9
TH14 LINEAR ADD 5
CAUTRUCTRAI :
LUCHAMTRAI 0.9
TINHTAI 1
HOATTAIPHAI 0.9
TH15 LINEAR ADD
CAUTRUCPHAI 0.9
LUCHAMPHAI 0.9
THBAO ENVELOPE TH1 -> TH15 1

e Click OK dé thoat khoi hop thoai.

Budc 9: Gan tai trong cho két cau

Viéc gan tai trong lén két cdu da dudc trinh bay trong céac vi du truée.
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General

i b
)5t Assign Frame Distributed Load |

Options

Load Pattern GI0 TRAL

() Add to Existing Loads

Coordinate System Local

@) Replace Existing Loads

Load Direction 2

) Delete Existing Loads

Load Type

Uniform Load

Trapezoidal Loads

Relative Distance a

Loads 0

ES

o

@ Relative Distance from End-I ) Absolute Distance from End-I

[ Reset Form to Default Values ]

Coc ] [ome] (oo

Buéc 10: Khai bao bac tu do cho phép
Thuc hién tuong tu cac vi du trén.
Buéc 11:Thuc hién tinh toan
Thuc hién tuong tu cac vi du trén.
Budc 12: Xem két qua
4+ Xem chuyén vi clia két cau

Thuc hién tuong tu cac vi du trén.

[ [ ]]

[
. =
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3%| Joint Displacements

Joint Object 4

Tranz
Rotn

4+ Xem moment trong khung

Thuc hién tuong tu cac vi du trén.

Budc 13: Xuat két qua ra file Excel
Thuc hién tuong tu cac vi du trén.
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CHUONG 10: THIET KE CAU THANG BE TONG COT THEP

10.1 DU LIEU BAI TOAN
e Cauthang dang ban gém 2 vé, thong sé kich thudc va tai trong dugc thé hién nhu hinh bén
dudi.
e Dung vat liéu bé tong cdp dd bén B20 c6 Ro= 11.5MPa, hé s6 Poisson v =0.2 thép All
c6 Rs = 280 MPa, thép Al c6 Rs = 225 MPa, Rsw = 175 MPa.

: ‘\_:"'1—*@

11083
{=

[

200

1180

{=

|

1993

e
B4l

T
k)

13

[__
=
@

Hinh 10.2 — Mat cat cau thang
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a. Vé biéu dé6 momen, luc cat.
b. Tinh dd vong ban thang.
c. Tinh va bé tri thép doc cho ban thang.

10.2 THYC HIEN BAI TOAN

Buéc 1: Chon don vi tinh

Chon don vij tinh 1a kN, m, C (giéng vi du 1).
Buéc 2: Tao mé hinh tu két cau mau

e Tao lugi tuong tu cac vi du trudc. Nhap cac thong s6 nhu hinh bén dudi.

. ™
T
Cartesian | Cylindrical

Coordinate System Name

|GLD BAL

Mumber of Grid Lines

X direction 4

%" direction 4

£ direction 3
Grid Spacing

X direction 3.4

" direction 1.1

Z direction 1.8

First Grid Line Location

X direction 0.
% direction 0.
Z direction 0.
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e Nhép chudt phai, chon Edit Grid Data = Modify/Show System. Nhap cac théng s6 nhu
hinh bén duéi.

3¢/ Define Grid System Data

Grid Lines
System Hame Quick Start...

X Grid Data

Grid ID Spacing (m) Line Type Vigible Bubble Loc Grid Color

A 2 Primary End @ @ @(‘?
B 34 Primary End =
c | s | e - & ——
D 1—

Primary End

Display Grids as
W Grid Data

() Ordinates w
Grid 1D Spacing (m) Line Type Visible Bubble Loc Grid Color -

1 1.1 Primary Yes Start
02 Primary Yes Start [T Hide Al Grid Lines

2
3 11 Pimary |Yes Start [T] Glue te Grid Lines
4 0 Primary Start

Bubble Size 0.5

Z Grid Data [ Resetto Defautt Color

Spacing (m} Line Type Visible Bubble Loc
18 Primary Yes End
1.8 Primary Yes End
Primary Yes End

Budc 3: Chon tiéu chudn thiét k&€ BTCT
Thuyc hién tuong ty vi du 1.
Budc 4: Pinh nghia dac trung vat liéu
Thyc hién tuong ty nhu cac vi du trén.
Budc 5: Binh nghia cac dac trung hinh hoc
o & day c6 cac tiét dién can khai bao 1a cot 400x400, ddm chiéu nghi 200x300, ddm chiéu

t6i 250x500, ban thang day 130.
e Thuc hién khai bao céc tiét dién nhu céc vi du trén.
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Define | Draw  Select  Assign  Analyze Display Design  Options T

[E  Materials... ® G M adxy xzyznv D

Section Properties 3

=

Frame Sections...

&°  Mass Source... Tendon Sections..,

] ] Cable Sections...
Coordinate Systems/Grids...

Area Sections...

«¢  Joint Constraints...

Q| =

Joint Patterns... Solid Properties...

Section Name |513'3'| I Display Color .

Section Notes [ Modify/Show...

Type Thickness

() Shell - Thin Membrane

Bending

() Plate - Thin Material

(©) Plate Thick Material Name I + [EZ{I

) Membrane

Material Angle

(7) Shel - Layered/Nonlinear
Time Dependent Properties

S [ Set Time Dependent Properties. ..

Concrete Shell Sectien Design Parameters Stiffness Modifiers

Modify/Show Shell Design Parameters... Set Modifiers..

[ Cancel l
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Budc 6: M6 hinh cau thang

e V& c6t, dam chiéu nghi va chiéu t6i giéng cac vi du trén.

¢ V& ban thang nghiéng:
- Chon mat phang XZ, dung Iénh Draw Frames vé thanh dam xién theo phuong clia ban
thang.
- Chon céc phan t thanh viia vé. Vao menu Edit = Extrude = Extrude Lines to Areas.
- Nhap céac théng sé nhu hinh bén dudi.
- Click OK dé déng hop thoai.
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Edit | View Define Draw  Select Assign  Analyze Display Design  Options

¥) Undo Ctrl+Z b{ @ @ QW ad xy xz yz nv

(% Redo Ctrl+Y I* %4 oy /: }": ;-; ‘z % ﬁ :&
g Cut Ctrl+ X

E Copy Ctrl+C

[_Iﬁ Paste... Ctrl+V

x Delete .Delete

% Add to Model From Template...

a Interactive Database Editing... Ctrl+E

[ X .
111 Replicate... Ctrl+R
(1] Extrud { i /
[1.) rude L :z\ Extrude Points to Frames/Cables...
+E+ Move... Ctrl+ M }gﬂ Extrude Lines to Areas...
] Edit Points b -.QQ} Convert Lines To Areas
i B’
E Extrude Lines to Areas‘ u
Linear | Radial | Advanced |
Property For Added Objects
[+] 5130 - |
Increment Data
dx
dy
dz
Number
I Delete Source Objects
Trung tdm dao tao xay dung VIETCONS 225

http://www.vietcons.org



VIETCONS Thuc hanh SAP2000 co ban

ALWAYS BESIDE YOUR SUCCESS Tac gid: Nguyén Pinh Nghia

- Thuc hién tuong ty cho vé thang thi hai.

e Gan lién két khGp cho cac dinh c6t tuang tu cac vi du trén.
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e Chia 4o san:
- Click chon ban thang.
- Vao menu Assign = Area = Automatic Area Mesh.
- Click Mesh Area Into This Number of Object:
Along Edge from Point 1 to 2: 0.5
Along Edge from Point 1 to 3: 0.5
- Click OK dé déng hop thoai.

Assign | Analyze  Display Design  Options  Tools Help
¥, Joint r | D sd gﬁ F_:r T
\‘: Erame L E <
E Cable v |
- Tendaon 3
m Area k Eﬂ Sections...
- .
C,' Solid L E Area Stiffness Modifiers (Shell)...
\&\f Link/Support k [@;, Area Material Property Owverwrites..,
,\;’3; Joint Loads " & Area Thickness Overwrites (Shells)...
- 2,
E Frame Loads L4 ‘f\R}_j’i Local Axes...
t\f: Cable Loads k % Beverse Local 3...
-
...,: Tendon Loads 3 H e
,@ Area Loads d ‘&; Area Mass...
MY Solid Loads 3
= + .
_ [@"*c Material Temperatures...
Link/Support Loads b
5 _ t/“! Automatic Area Mesh...
@ Joint Patterns... =
..... Generate Edge Constraints...
':_' Acsinn to Gronan... Shift+Ctrl+ G &2 _ J
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|

Mesh Cption

I None
_) Auto Mesh Area Into This Number of Objects (Quads and Triangles Only)
Along Edge from Point 1 o 2
Along Edge from Peint 1 to 3
I @ Auto Mesh Area Into Ckjects of This Maximum Size (Quads and Tria nﬂles Onlx]l I

Aleng Edge from Point 1 to 2 0.5 m

Along Edge from Point 1 to 3 0.5 m

Budc 7: Pinh nghia trudng hgp tai trong

e Click vao menu Define = Load Pattern. Hop thoai Define Load Pattern xuét hién.
e Khai bao tén va nhiing gia tri nhu bang bén dudi.

Load Pattern Self Weight

Name Type Multiplier
TINHTAI DEAD 1.1
HT LIVE 0
HT1 LIVE 0
HT2 LIVE 0
HT3 LIVE 0
HT4 LIVE 0

e Click OK dé déng hop thoai.
Budc 8: Pinh nghia t8 hgp tai trong

o Click vao menu Define = Load Combinations= Add New Combo. H6p thoai Load
Combination Data xuat hién.
¢ Khai bdo tén va nhiing gié tri nhu sau.

Load Combination Load Combination Load Case Scale Factor
Name Type Name
TINH TAI 1
TH1 LINEAR ADD 1
HT
TH2 LINEAR ADD TINHTAI 1
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Load Combination Load Combination Load Case Scale Factor
Name Type Name
HT1 1
TINHTAI 1
TH3 LINEAR ADD 1
HT2
TINHTAI 1
TH4 LINEAR ADD 1
HT3
TINHTAI 1
TH5 LINEAR ADD ]
HT4
TINHTAI 1
TH6 LINEAR ADD HT1 0.9
HT2 0.9
TH1 1
TH2 1
TH3 1
THBAO ENVELOPE ]
TH4
TH5 1
TH6 1
e Click OK dé thoat khoi hop thoai.
Budc 9: Gan tai trong cho két cau
e Chon phan ban thang nghiéng.
e Vao menu Assign = Area Loads = Uniform Loads.
e Nhap gié trj tai trong vao 6 Load: 11.29 kN/m?
e Click OK dé déng hop thoai.
e Thuc hién tuong tu cho phén chiéu nghi.
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P _
e )
General
Load Pattern DEAD v
Coordinate System [GLDBAL T l
Load Direction [Gfﬂ‘-’it!f ']
Uniform Load
Load 11.29 kN/m?
Opticns

2 Add to Existing Loads
@ Replace Existing Loads

() Delete Existing Loads

[ Reset Form to Default Values l

| ok | | close | | Apply |

Bué6c 10: Khai bao bac tu do cho phép

Thuc hién tuong tu vi du 1.

rover: I
E nalysis Opticns

Available DOFs

Fux [Fuy [Fluz @R [FRY [ RZ

Fast DOFs

Space Frame  Plane Frame Plane Grid Space Truss

[IIT o s s ‘; g

XZ Plane XY Plane

Solver Optluns

Tabular File

|:| Automatically save XML, Excel or Microsoft Access tabular file after analysis
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Budc 11:Thuc hién tinh toan
e Click vao menu Analyze = Run Analysis.
e Ho#c c6 thé nhdn phim F5 trén ban phim hoac Click biéu tuong P trén thanh cong cu.
e HOp thoai Set Load Cases to Run xuét hién.

e Click Run Now dé ti&n hanh phan tich.

Budc 12: Xem két qua

4+ Xem chuyén vi cuia két cau

Thuc hién tuong tu vi du 1.

+ Xem luc cit, moment uén

e Click vao menu Display = Show Force/Stresses =Shells hoic nhan phim tat F9.
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Case/Combo Component Type
CaselCombo Name  |COMB1 - eI g L’:rr;“:t";r’fﬁf:tf::;;
() Shell Stresses (Fy and fc)
Shell Layer Stresses
) Concrete Design
Multivalued Options Component
Envelope Max i F1 & w13
Envelope Min i F22 i m22 & w23
@ Step 8 e © w2 © VMax
) FMax ) MMax
) FMin ) MMin
Contour Range ©) FWM
Win 0. Max 0
r 1

Area Object 2
Area Element  2-11

0.426067

value 0426067 KN-mi/m
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CHUONG 11: THIET KE BE NUGC MAI

11.1 DU LIEU BAI TOAN

Bé nudc mai bang bé tong c6t thép, dudc dat trén mai, cung cap nudc sinh hoat cho cong
trinh.
Théng sé kich thudc bé nudc dugc thé hién nhu trén hinh.
Tai trong tac dung lén bé gém tinh tai cac 16p vat liéu, hoat tai siia chiia trén ban nap, tai
trong nudc va tai trong gid.
Tinh tai cac I6p vat liéu:
- Ban n&p: 0.82 KN/m?2.
- Ban day: 1.05 kN/m2.
Hoat tai stta chita: 0.975 kN/m?2.
Tai trong gid:
- Gi6 déy: 0.8 kN/m2.
- Gi6 hut: 0.6 kN/m2,
Dung vat liéu bé téng cdp do bén B25 c6 Rs = 14.5MPa, hé s6 Poisson v =0.2 thép All cé
Rs = 280 MPa, thép Al c6 Rs = 225 MPa, Rsw = 175 MPa.

A}
DN1 (200X500) B0,
CENRS \ w
_
o N
S =<
S =)
8 —
~ [—]
< [—]
= Ip]
DN3 (200X400) | S 2
Sl = <
&8 18 S
B 2 = B
—~ g o<
% o g= 0.82 kN/m2
=]
@ DN1 (200X500)
C
M) 1250 3 1250 1
8500
2 Ad 3
Hinh 11.1 - Mat bang ban nap
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Hinh 11.2 - Mat béng ban day
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g O v g |
L L
120 P
. +48.70
L 50 | v
: W
= 0 IE
g 1T e T & +47.00
N5 3900 3900 150 v
. 7800 .
© ®
Hinh 11.3 - Mat cit A-A
a. Vé biéu dé momen, luc cat.
b. Tinh dé véng cho ban nap, ban day.
11.2 THUC HIEN BAI TOAN
Buéc 1: Chon don vi tinh
Chon dagn vi tinh 1a kN, m, C.
Budc 2: Tao md hinh tu két cdu mau
e Tao lugi tuong tu cac vi du trudc. Nhap cac thong s6 nhu hinh bén dudi.
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e Sau khi tao Iugi ta hiéu chinh céac gia tri nhu hinh bén dugi.

o ™
Koo e
Cartesian | Cylindrical

Coordinate System Name
| GLOBAL

Number of Grid Lines

X direction 3
Y direction

Z direction

Grid Spacing

X direction

Y direction

Z direction

First Grid Line Location

X direction

Y direction

Z direction

e Nhap chudt phai, chon Edit Grid Data = Modify/Show System. Nh&p cac thong sé nhu
hinh bén dudi. Click OK dé déng hop thoai.
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System Name GLOBAL
X Grid Data
Grid ID Spacing (m} Line Type Visible Bubble Loc Grid Color
425 Primary Yes e
B 425 Primary Yes tnd [
C 0 Primary fes End _

" Grid Data

Line Type Visible

Bubble Loc

Grid Color

Grid ID Spacing (m)
15

2 33
0

Z Grid Data

Primary Yes
Primary Yes
Primary Yes

Start
Start
Start

Grid ID

Spacing (m)

Line Type

Visible

Bubble Loc

,
s

A

Delete

IE

Z1 1.7
Zz 18
Z3

Primary
Primary
Primany

Buéc 3: Chon tiéu chuan thiét k& BTCT

Thuc hién tuong tu cac vi du trén.

Buéc 4: Dinh nghia dac trung vat liéu

Thuc hién tuong ty nhu cac vi du trén.

Budc 5: Binh nghia cac dac trung hinh hoc

=)
Grid Lines

Quick Start...

O

G
O
O

Display Grids as

© oranses

[Tl Hide All Grid Lines
[C] Glue to Grid Lines

Bubble Size 0.8125

| Reset to Defautt Color

[ Cancel

e Céc ti€t dién dam céan dinh nghia 1a DN200x400, DN200x500, DD300x500, DD300x700.

e Cac tiét dién san |a BANNAP80, BANTHANH120, BANDAY 150.

Bué6c 6: M6 hinh bé nuéc

e Dichuyén dén cac mat phang X-Z (Y=0) va (Y=7.8) ta vé cot.
e Dichuyén dén cac mat phang X-Y (Z= 1.7) vé dam day va (Z = 3.5) vé dam nip.
e Dichuyén dén mat phidng X-Z (Y =0 va Y = 7.8 ) va mat phang Y - Z (X=0 va X = 8.5) dé

vé ban nap.

e Dichuyén t6i mat phang X-Y (Z = 1.7) vé ban day, t6i (Z = 3.5 ) dé vé ban nap.

« Dung lénh Draw Rectangular Area [] dé vé.

x 9 R . - Fei]
Vé 16 thdm cho cho ban nap. Chon Iénh vé diém Draw Special Joint | * !
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e Thém ludi tai vi tri nat:
- Chon diém nut viia tao. Vao menu Edit = Edit Joints = Add Grid at Selected Points.

Edit | View Define Draw  Select  Assigr
¥) Undo Ctrl+Z

(¥ Redo Ctrl+Y

g Cut Ctrl+X

= Copy Ctrl+C

E Paste... Ctrl+V

x Delete Delete

% Add to Model From Template...

EB Interactive Database Editing...  Ctrl+E

II I Replicate... Ctrl+R
Extrude 3
+§+ Move... Ctrl+ M

¥ Edit Points » Iﬁ Add Grid at Selected Points...

- Click chon Constant X (néu tao Iudi vuéng goc véi X) hodc Constant Y ( vuéng
géc véi Y).
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13¢| Add Grid Lines at Selected Point =

Coord System | GLOBAL

Orientation

@ Constant X
7) Constanty
(C) ConstantZ

[ Cancel

e Chia that 6 san tai phan c6 16 tham
- Click chon 6 san. Vao menu Edit = Edit Areas = Divide Areas.
Edit | View Define Draw  Select  Assigr

¥) Undo Ctrl+Z
(% Redo Ctrl+Y
o Cut Ctrl+X
Copy Ctrl+C
L L Paste.. Ctrl+V

Delete Delete

Add to Model From Template...

B X

Interactive Database Editing...  Ctrl+E

HI Replicate... Ctrl+R.

@ Extrude 4

G-E-i Move... Ctrl+M
Edit Points

N, EditLlines

|Ij Edit Areas 4 <%> Divide Areas...
o ids Ell:l
Divide Solids... = Merge Areas

- Chon cac muc nhu hinh bén duéi. Click OK dé déng hép thoai.
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Units
() Divide Area Into This Number of Objects  (Quads and Triangles Only)
Along Edge from Point 1 to 2

Along Edge from Point 1 to 3

() Divide Area Into Objects of This Maximum Size  (Quads and Triangles Only}
Along Edge from Point 1 to 2
Along Edge from Point 1 to 3

@ Divide Area Based On Points On Area Edges  (Quads and Triangles Only)

Points Determined From:
|. Intersections of Visible Straight Grid Lines With Area Edges |

|:| Intersections of Selected Straight Line Objects With Area Edges
|:| Selected Point Objects On Area Edges

e Xoba 6 san tai vj tri 16 tham.

e Gan cac diéu kién bién tai chan cot. (Gan lién két ngam cho chan cét nhu céac vi du trude).
Chu y: D6i v6i cac 6 san trong Sap2000 ta phai chia san tai vi tri giao véi dam, khéng dugc vé
1 6 san I6n khong chia tai vi tri dam truc giao.
Pé chia 6 san tai vi tri giao v@i cac dam ta thuc hién nhu sau:
4 Chon céac 6 san va cac dam.
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4+ Vao menu Edit = Edit Areas = Divide Areas.

Edit | View Define Draw  Select  Assign  Analyze  Display  Design  Opti

RAQ®RE W 3dxy xzyz

¥) Undo Ctrl+Z
(¥ Redo Ctrl+Y
Cut Ctrl+X
Copy Ctrl+C
Paste... Ctrl+V
Delete Delete

Add to Model From Template...

Interactive Database Editing...  Ctrl+E

$w XED N

111 Replicate.. Ctrl+R

@ Extrude

+§+ Maove... Ctrl+M

. ¥ Edit Points

&  Edit Lines

]  Edit Areas & Divide Areas...
D Divide Solids... g Merge Areas
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() Divide Area Into This Mumber of Objects  (Quads and Triangles Only)

Along Edge from Peint 1 to 2
Along Edge from Peint 1 to 3
() Divide Area Into Objects of This Maximum Size  (Quads and Triangles Only)

Along Edge from Point 1 to 2

Along Edge from Peint 1 to 3

| @ Divide Area Based On Points On Area Edges  (Quads and Triangles Only) |
Points Determined From:
Intersections of Visible Straight Grid Lines With Area Edges

Intersections of Selected Straight Line Objects With Area Edges. I
Selected Point Objects On Area Edges

() Divide Area Using Cookie Cut Based On Selected Straight Line Objects
|:| Extend All Lines To Intersect Area Edges

() Divide Area Using Cookie Cut Based On Selected Point Objects

Rotation of Cut Lines From Area Local Axes (Deg) \:I

() Divide Area Using General Divide Tool Based On Selected Points and Lines
Maximum Size of Divided Object
Local Axes For Added Points

Make same on Edge if adjacent corners have same local axes definition

Make same on Face if all corners have same local axes definition

Restraintz and Constraints For Added Points

on Edge when restraints/constraints exist at adjacent corner poin
[F] Add on Ed h traints/ traints exist at adj t ints
(Applies if added edge point and adjacent corner points have same local axes definition)

Add on Face when restraints/constraintz exist at all corner points.
(Applies if added face point and all corner points have same lpcal axes definition)
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Budc 7: Pinh nghia trudng hgp tai trong

e Click vao menu Define = Load Pattern. Hop thoai Define Load Pattern xuét hién
e Khai bao tén va nhiing gia tri nhu bang bén dudi.

Load Pattern Self Weight

Name Type Multiplier

TINHTAI DEAD 1.1

HOATTAI LIVE 0
GIOX WIND 0
GIOXX WIND 0
GloYy WIND 0
GIOoYY WIND 0
NUOC LIVE 0

e Click OK dé déng hop thoai.

e Dé dinh nghia tai trong nudc, ta lam nhu sau:
- Vao menu Define = Joint Patterns.
- Nhap tén tai trong: THUYTINH. Nhan Add New Pattern Name.
- Click OK dé déng hop thoai.

ﬁ Define Pattern Na_ ﬁ

Patterns Click to:

THUY TINH | Add New Pattern Name |

THUY TINH

[ Change Pattern Mame: ]

[concel ]

Budc 8: Pinh nghia td hagp tai trong
e C(Click vao menu Define » Load Combinations = Add New Combo. H6p thoai Load

Combination Data xuat hién.
¢ Khai bao tén va nhiing gia tri nhu sau.
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Load Combination
Name

Load Combination
Type

Load Case
Name

Scale Factor

TH1

LINEAR ADD

TINH TAI

HOATTAI

TH2

LINEAR ADD

TINH TAI

NUOC

TH3

LINEAR ADD

TINHTAI

HOATTAI

0.9

NUOC

0.9

TH4

LINEAR ADD

TINHTAI

NUOC

0.9

GIOX

0.9

TH5

LINEAR ADD

TINHTAI

NUOC

0.9

GIOXX

0.9

TH6

LINEAR ADD

TINHTAI

NUOC

0.9

GlOoY

0.9

TH7

LINEAR ADD

TINHTAI

NUOC

0.9

GIOYY

0.9

THBAO

ENVELOPE

TH1

TH2

TH3

TH4

THS5

TH6

TH7
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e Click OK dé thoat khdi hop thoai.

Budc 9: Gan tai trong cho két cau
o DG v6i cac tai trong tinh tai, hoat tai, tai gio thuc hién nhu cac vi du trude. G day chi trinh
bay cach gan tai trong nudc phan bé trén chiéu cao ban thanh.

e Xoay truc 3-3 clia ban thanh hudng ra ngoai:
- Chon céac ban thanh co6 truc 3 hudng vao trong bé.
- Vao menu Assign = Area = Reverse Local 3.
- Click chon Keep Assigns in Same Global Orientation.
- Click OK dé déng hop thoai.
Assign | Analyze Display Design  Options  Tools  Help

- . 5 |ER -

. Joint » &d g.-. W | un

\', Frame » E -

- - =
& Cable 4 - X 32 3-D View
¥ Tendon 3
|m Area k |',g: Sections...

- . - ) .
(! Selid » B Area Stiffness Modifiers (Shell)...
\{ Link/Support » I@/; Area Material Property Overwrites...
'E:i;, Joint Loads » % Area Thickness Overwrites (Shells)...
@ Frame Loads 4 5&’3’ Local Axes...

£*  Cable Loads b "z'_fr' Reverse Local 3...

i N
j;_'.:g, Assign Area Reverse Local 3 Axis ﬁ

Opticns

(@ Keep Assigns in Same Global Orientation

") Keep Assigns in Same Local Orientation

| ok | | Ciose |

e Dinh nghia ham cla tai trong nudc:
- Chon cac ban thanh (bao gébm céac nut géc ban thanh).
- Vao menu Assign =Joint Patterns.
- Nhap cac thong sé nhu hinh bén dudi.
- Click OK dé déng hop thoai.
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Assign | Analyze  Display

Design  Options

Joint

Frame

Cable
Tendon

Area

Solid
Link/Support

Joint Loads
Frame Loads
Cable Loads
Tenden Loads
Area Loads
Solid Loads

Gl AB & ARE L GA

Link/Support Loads

]

»

»

Joint Patterns...

Assign to Group...

General

Shift+Ctrl+G

Joint Pattern Name ITHU‘|’ TINH

Pattern Assignment Type

r:

Pattern Value = Ax + By + Cz + D
Constant A
Constant B
Constant C

Constant D

@ XY, Z Multipliers (Pattern Value = Ax + By + Cz + D)

) Z Coordinate at Zero Pressure and Weight per Unit Volume

Restrictions Options

@ Use All Values
) Zero Megative Values

. .
) Zero Positive Values

l Reset Form to Default Values l

| ok | | Close |

@ Add to Existing Values
() Replace Existing Values

() Delete Existing Values
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e Nhap gia tri cla tai trong nuéc:

Chon cac ban thanh.

Vao menu Assign = Area Loads= Surface Pressure.

Chon céac théng s6 nhu hinh bén dudi.
Click OK dé dong hop thoai.

Assign | Analyze

Display

Options

loint

Frame

Cable
Tendon

Area

Solid
Link/Support
loint Loads
Frame Loads

Cable Loads
Tendon Loads

4

[

4

Tools  Help

o & ¥IEE -

- X B 3-D View

Area Loads

Solid Loads

Link/Support Loads

Joint Patterns...

Gravity (All)...

Uniform (Shell)... Alt+D3
Uniform to Frame (Shell)...

Surface Pressure (All)... I

Pore Pressure (Plane, Asolid]...
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Load Pattern

Load Pattern

Loaded Face
@ Top
D) Edge

Edge Face Mumber

Pressure
(Z) By Element

Pressure

'@ By Joint Pattern

loint Pattern [THUY TINH

Multiplier

Opticns
() Add to Existing Loads
i@ Replace Existing Loads

() Delete Existing Loads

l Reset Form to Default Values l

Coc) [aee] [oomn)
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Buéc 10: Khai bao bac tu do cho phép

Available DOFs

Fux [Fuvy [Fuz [FRX [F]RY [#]RZ

Fast DOFs
Space Frame  Plane Frame Plane Grid Space Truss
ﬁ ‘ @ ‘ Cancel
- = — Solver Dptm-ns
XZ Plane X Plane
Tabular File

|:| Automaticalty save XML, Excel or Microsoft Access tabular file after analyzis

Budc 11:Thuc hién tinh toan

e Click vao menu Analyze = Run Analysis.

e Hoac c6 thé nhan phim F5 trén ban phim hoac Click biéu tuong P trén thanh cong cu.

e HOp thoai Set Load Cases to Run xuét hién.

e Click Run Now dé ti&n hanh phan tich.

Budc 12: Xem két qua

4+ Xem chuyén vi cla két cau

Thuc hién tuong ty cac vi du trudc.
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PLObj: N.A.
Pt Elm: ~108

U1 = 6.208E-06
U2 = 4.792E-06

U3 =-.0026
R1= .0006
R2 =-.00045

R3 =-4.943E-07

+ Xem luc cit, moment udn

e Click vao menu Display = Show Force/Stresses = Shells hoic bdm phim tat F9.
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CHUONG 12: GIAN MAI TINH THE CUPON

12.1 DU LIEU BAI TOAN

e Kich thudc mat cat gian mai dugc thé hién nhu hinh vé.

e Taitrong trén khung trinh bay trong File Autocad bai tap.

e Vatliéuthép CCT34 c6 W = 78.5 kN/m3, v = 0.3, E = 2.1E8 kN/m?, fy = 220 MPa, f, = 340
MPa.

Hinh 12.1 -Tiét dién thanh

a. Vé biéu dé moment, luc cét, Iuc doc.
b. Tinh d§ véng cua khung.

c. Xac dinh phan lyc géi tua.

12.2 THUC HIEN BAI TOAN
Budc 1: Chuin bj ban vé mat cit bén AutoCad dé import vao SAP2000

|
R |
e R TN TN T
e N A A N
/7</7< 7< T\\ // \ ’/ \ ,/ \ ,/ \ / \&/// |
AV AVA VARSIt i
AN e |
|
|
|
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e Dung truc cla céac thanh nhu hinh vé trong Autocad, chon tac ca vé cung mét layer ( vd:
gan layer TRUC).

e Go lénh wblock sé& hién ra ban sau va thuc hién theo cac hudéng dan:

i ™
e NS =

Source

) Block:

() Entire drawing
@) Dbjects

Base paint Chjects

Chon déi trgng
Pick point Select objects
¥ 0.0000 @ Retain
() Convert to block
~1 Delete from drawing

¥: 0.0000

- 0.0000
z & Mo objects selected
Destination

File name and path: Chon nei lweu File
Chon hé don wi
Insert units: [Millimeiers

| ok || cance ||

e M@ file c6 dinh dang .dwg mdi dugc tao Ién.
e Dichuyén toan b6 hinh vé géc toa do (0;0) trong Autocad.

|
J— R T :
o WAWANAN /
N ;ﬁw””” Ny
T F’ﬁ‘a A — |
< T ?ﬁ'x? h'\i k=T |
NN toa d6 (0:0) $ i
L |

e Luu file nay lai véi dinh dang la .dxf

Buéc 2: Vao Sap2000 chon don vi tinh
Chon don vij tinh 1a KN, mm, C (giéng vi du 1).
Budc 3: Tao md hinh tu két cdu mau

e Click vao menu File = NewModel. Click chon Blank (ta import cu kién ti AutoCAD sang
SAP2000 nén khong can dung hé ludi truc).
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-
3¢ New Model

Mew Model Initialization Project Information

E=X)

@ Initiglize Model from Defaults with Units
| Modify/Show Information...

|

) Initiglize Model from an Edsting File

Select Template

-

EBlank Grid Only Beam 20 Trusses

=

Wall Flat Slab Shells Staircases Storage
Structures

Underground Solid Models Pipes and Plates

Concrete

e Click OK dé déng hop thoai.

Budc 4: Chon tiéu chudn thiét ké két cau thép

Thuc hién tuong tu vi du 8. Chon tiéu chuén thiét ké& két cau thép la tieu chudn My AISC 360-10

Budc 5: Binh nghia dac trung véat liéu

Thuc hién tuong tu cac vi du trén, nhap nhiing théng sé vat liéu nhu hinh bén dudi.
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‘el b
3¢ Material Property D =
General Data
Material Mame and Display Color ICCT34 !
Material Type Steel |
Material Notes [ ModifyiShow Notes... |
Weight and Mass Units
Mass per Unit Yolume 8.0048
lzotropic Property Data
Modulus of Elasticity, E 2.1E+08
Poiszon, U 0.3
Coefficient of Thermal Expansion, A o
Shear Modulus, G 0765231

Other Properties for Steel Materials

Minimum *ield Stress, Fy Z20E3
Minimum Tensile Stress, Fu 340E3
Effective Yield Stress, Fye Z20E3
Effective Tensile Stress, Fue 340E3

|:| Switch To Advanced Property Display

[ ok | [ cancel
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Buéc 6: Binh nghia cac dac trung hinh hoc

e Vao menu Define=Section Properties=FrameSections.
e Chon Add New Properties. Chon loai tiét dién la thép Steel, chon Pipe.

s S ==

Select Property Type

Frame Section Property Type ISteeI vl

Click to Add a Steel Section

T [ T L

—/—

| /' Wide Flange Channel Tee Angle

Double Angle Double Channel Pipe Tube
Steel Joist

Cancel

e Khai bao céc loai tiét dién thanh trén, thanh dudi, va thanh xién déu cung chung
mot tiét dién. ( ta khai bao lam 3 loai thanh dé dé cho viéc quan ).

e Nhap cac théng s6 nhu hinh bén dudi.

e Click OK dé déng hop thoai.
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:

3 Pipe Section

Section Name | Thanh cann duci D100 | Display Color |10

Section Notes [ Modify/Show Notes... |

Dimensions Section

Outside diameter ({3 ) 0.1

Wall thickness ([ tw )

Propertiez

Material Property Modifiers [ Section Properties... ]
|ccrss -| [ setModifiers.. | [ Time Dependent Properties... |

[ Cancel ]

e Tuong ty ta khai bao cho 3 tiét dién thanh:

Properties Click to:
Find thiz property: [

FSECA

FSECT [

Thanh duei D100

Thanhtren D100 [ Add Copy of Property...

Import Mew Property...

Add Mew Property...

Thanhxien D100

Modify/Show Property...

Delete Property

Budc 7: Import tU Autocad sang SAP2000

e Click vao menu File = Import = AutoCad .dxf file. Hop thoai Import DXF file xuat hién,

ta chon file .dxf viia méi tao truéc do = Open.
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mat cat ta dang vudng goc Vi truc Y) :

Hop thoai Import information hién ra, ta chon nhu huéng dan ( 6 vd nay ta chon truc Y vi

File | Edit View Define Draw  Select Assign  Analyze Display Design  Options  Tools  Helg
[ NewModel. Ctrl+N @ QW 2d xy xz yznv 5 &d
‘,— Open... Ctrl+0 05 | ¥ AR /”//,
!j Save Ctrl+5
A savess. Shift+Ctrl+5
|'FT Import r | B SAP2000 MS Access Database .mdb File...
[ Bport b | SAP2000 MS Excel Spreadsheet s File...
[Ers =
Batch File Control... @ SAP2000 52k Text File..
’ } SAP2000 XML File...
B Create Video... 3
[Ers =
IEI“ Print Setup for Graphics... @ CI5/2 STEP File...
(S Print Graphics Cirlep & Steel Detailing Neutral File...
[Ers =
d=hi  Print Tables... Shift+Ctrl+ T Gm  FrameWorks Plus File.
| Report Setup... @ Revit Structure .exr File...
k . -
] Create Report Shift+Ctrl+R @ AutoCAD .dxf File...
E Import Information ‘ E
Global Up Direction
X @ v
B -x -Y
KN, m, -
e Click OK dé déng hop thoai.
e Hop thoai DXF Import xuét hién, chon layer ta khai bao bén Autocad trong 6 Frame.
256

Trung tam dao tao xay dung VIETCONS
http://www.vietcons.org



VIETCONS Thuc hanh SAP2000 co ban

ALWAYS BESIDE YOUR SUCCESS Tac gid: Nguyén Pinh Nghia

Assign Layers

Special Jointzs

IFrames

ML Links

Shells

Solid

e Click OK dé déng hop thoai.

Gée toa do (0:0) bén Sap2000 tring véi
bén Autocad

e Ta x0a cac thanh xién di va cho hién céc nuat cta thanh Ién nhu hinh bén duéi:

Joints Frames/Cables/Tendons
[ Labels [ Labels

Restraints [ sections

Springs |:| Releases

[7] LocalAxes [ LocalAxes
Invisible |:| Frames Mot in View
[Z] Mot in View :

(7]
o
g
Q
o

View by Colors of
Shrink Objects
Fill Objects
Show Edges
Show Ref. Lines

Show Bounding Boxes

Objects
Sections
Materials.

OO0 0 e

Color Printer

OEEOO

White Background, Black Objects
Selected Groups

Miscelaneous

|:| Show Analysiz Model (If Available)
|:| Show Joints Only For Objects In View

View Type
@ Standard () Offset @) Extrude

[T Apply to Al Windows

e Click OK dé déng hop thoai.
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Budéc 8: Gan tiét dién
Chon Ctrl+A, vao menu Assign = Frame = Frame sections.. gan tiét dién thanh da khai

béo.

rE Assign Frame Sections | )

FSEC1

None

Thanh duci D100
Thanhtren D100
Thanhxien D100

[ Define Sections... ]

Lo ] [ame] [tomn]

e Click OK dé déng hop thoai.

Budc 9: Gan tai trong
e Vao menu Define = Load patterns sau dé khai bao trudng hgp tai trong nhu hinh:

Click To:

Self Weight Auto Lateral
Multiplier Load Pattern Add New Load Pattern

Load Patterns

Load Pattern Mame

Modify Load Pattern

oaQiTy Lateral Load Fatern

[ Delete Load Pattern

[ show Load Patiern Notes...

Cancel
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e Click OK dé déng hop thoai.
e Chon cac nut cla thanh trén va gan tai theo nhu dé bai.

Hinh 12.2 -Tinh Tai

Point

Hinh 12.3 - Hoat Tai

e Taitrong gié gan theo tiing dai ( gia tri cla cac déi khac nhau nén sau khi ta mé hinh xong
toan bd hé mai sé gan tai trong gio6 sau).

Budc 10: Dung mé hinh
e Theo mat béng ta thdy 1 thanh dudi s& nadm gilia 2 thanh trén ( 2 thanh trén hgp véi nhau
géc 5 do) => Vay ta di chuyén thanh trén sang bén trai 2.5 do rdi sau d6 coppy sang phai
5 d6 thi sé dugdc cau kién ta mong muodn.

THANH TREN

: 7 25° :
THANH TREN O > THANH TREN
\ = /
\ /
\ /
\ /
\ /
\ /
\ /
\ /
\ /
\ /
\ /
\ /
\ /
THANH DUOI
e Quét chon thanh trén, vao menu Edit = Replicate... hdp thoai hién ra va lam theo huéng
dan.
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| Linea.rl Radial IHirrur|

*1 0.

x2 0

Hotate About Line
©) ParaleltoX () Paraleltoy () ParaleltoZ

Coordinates of 2 Points Defining Line

y1 0.
vz 0

Increment Data Replicate Options

Number

Angle

1 | ModifyiShow Replicate Options... |

25 11 of 12 active boxes are selected

|[¥] Delete Original Objects |

e Click OK dé déng hop thoai.

e Chon lai thanh trén da tao ta vao menu Edit = Replicate... va lam theo huéng dan.

’ ™

| Linear §| Radial

Mirrar

=1 0.
x2 0

Rotate About Line
() Parallelto X () Paraleltoy () Parallelto 2

Coordinates of 2 Pointz Defining Line

yl 0O
y2 0O

Increment Data Replicate Options

MNumber

Angle

1

-5

[ Modify/Show Replicate Options...

11 of 12 active boxes are selected

[[] Delete Original Objects
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e Tudng ty ta chon lai thanh trén, dudi vao menu Edit = Replicate... ta dung dugc 1/9 gian
mai nhu hinh:
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e Tavao menu Select = Select = Properties » Frame sections..., chon tiét dién thanh trén

= OK, sau dé ta vao View = Show Selection Only ( Muc dich dé chi hién thanh trén dé
dé dang mé hinh).

Select | Assign  Analyze Display Design  Options  Tools  Help
|‘°h Select 3 |Eﬂ Pointer/Window V] | 7e - I T_l =F- nd |~ I-0-
I Deselect v | &k poly Shift+Ctrl«Q |+
Select Using Tables NE  Intersecting Poly  Shift+Ctrl+P B 3D View
\ ) Q Intersecting Line  Shift+ Ctrl+L
E' Invert Selection Ctrl+K i
B Coordinate Specification
Get Previous Selection  Ctrl+) [Q‘ "
! ) \\h Select Lines Parallel To
ot Clear Selection Ctrl+Q K
| Ph Properties E[?' Material Properties...
"h Assignments ID' Frame Sections...
B Cable Properties...
59’ Groups.. Ctrl+G \“ =
" Tendon Properties...
0¥  Labels.. Ctrl+B
b nh' Area Sections...
s Al Ctrl+ A
CF’ Solid Properties...
\\h' Link Properties...
& Frequency Dependent Link Properties...
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Select by Frame Section

Frame Section Properties

FSEC1

Mone

hanh duci D100
Thanhtren D100

Thanhxien D100

[(seket | [pectea| [ cose ]
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View | Define Draw  Select  Assign A

3-d  Set 3D View.. Shift+ Ctrl+F3

2-d  Set 2D View.. Shift+ Ctrl+F2

¥ SetLimits...

Set Display Options... Ctrl+W
Rubber Band foom F2
Restore Full View F3

Previous Zoom

LDLLHLH

Zoom In One Step Shift+F2
Zoom Out One Step Shift+F3
W Pan Shift+F4
o Show Grid Ctrl+D
E‘" Show Axes
l"': Show Selection Only  Shift+Ctrl+)
Eﬂ Invert View Selection
lé./d Remowve Selection From View
"; Restore Previous Selection To View
s Show Al Shift+Ctrl+A

Refresh Window Shift+ Ctrl+W

L N

5

f Refresh View Shift+ Ctrl+V

I i
L]

e Dua vao mat bang ta vé dugc hé thanh canh trén nhu hinh bén dudi:
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e Tabat ché do khung nhin 3D dé vé thanh xién, dung céng cu vé dam vé |an lugt cac thanh
Xién.

e Tuong ty ta mo hinh cho hét khung gian.
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, S oL,
Q2 s = i, o 2 (=
Cat.e s 0.4 a ":5: —X= 'f_.-' P =
o il v 5 .-' Wis H__: . g D Vo et
% N AR — g . :
"|’ ', !" // ‘_‘_J =1 “ LY " = -
NN 4 -1\ N KA
L0 L0 14 T T e e T WEWNAAE
A ] _]I_l_.l. =1 N e
d i }f [ j I ._ 3 A oS
| L1 2
[ 1
LT

Budc 11: Gan tai trong gio

Ta chia gian mai ra thanh 4 dgi, sau do chon cac nut roi gan tai theo hinh bén dudi:

HUGNG

ey

MAT CAT I-I

MAT CAT II-1I
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Buéc 12: TS hogp tai trong

[ )
Combination Data xuat hién.
¢ Khai bao tén va nhiing gia tri nhu sau.

Load Combination | Load Combination Load Case Scale Factor
Name Type Name
TINHTAI 1
THA LINEAR ADD ]
HOATTAI
TINHTAI 1
TH2 LINEAR ADD ]
GIO
TINHTAI 1
TH3 LINEAR ADD HOATTAI 0.9
GIO 0.9
THBAO ENVELOPE TH1 -> TH3 1
e Click OK dé thoat khdi hop thoai.
Budc 13: Gan lién két
e Chon cac nut bién gan lien két géi c6 dinh.
:_ - ,- T |" 'i- l."_ r;:
PGV £ - s ,}-’ :
25 ) i D04
f.l" \ '-:-H N ' _r-_' o i F.—h-.--" ‘-’P—. , ‘\‘
— Tl — o . L e - - - 0
"H = R s e e mn N o

Budc 14:Thuc hién tinh toan
Thuc hién tuong tu cac vi du trén.
Budc 15: Xem két qua.

Thuc hién tuong tu cac vi du trén.

Click vao menu Define » Load Combinations = Add New Combo. H6p thoai Load
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