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CAC MODULE TRONG RSAP
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HE TOA PO VA BAC TU DO

aDframes  Khung 3D z UX, UY,UZ, RX,RY, RZ
Lvﬁ%ﬁ
XYz

Plates TAm phing z 1 -, -, UZ,RX,RY,-,

L\' e
— 3 XY
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Shells Thung (v6) e UX, UY  UZ, RX, RY, RZ

Lode
? X Y.z
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Keét cau ung suat phang
Plane stress structures J.I X, uy - - -, -,

m

-

http://help.autodesk.com/view/RSAPRO/2015/ENU
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Plane deformation structures v '[ W WY =0 =n=0=
Két chu tAm dan hoi LX-_;
Axisymmetric structures T UX, UY, -, -, -, -,

isymmet "
Két cau ddi ximg qua truc L —

A

)

Volumetric structures Ux Uy, vz -, -, -,
Két cdu khéi (bé d& may) ¥ 1._,
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HE TOA PO VA BAC TU DO

= M5 hinh Building: khong phai 1a mé hinh két cau

X A A X A 1.3 \ I r---; ==‘
= RSAP van xay dung t€p mau cho mo hinh nay hEm=

= H¢ toa d§ va bac tu do xay dung giéng hé vo - Sheel

Shells z UX,UY, UZ,RX,RY,RZ
L de
? XYZ

http://help.autodesk.com/view/RSAPRO/2015/ENU

CAC MODULE THIET KE

H Fj}

RC elements Design Connection Design Section Definition Parametrized Structure
Tinh toan thiétké bé  Tinh toan thiétké lién  Tinh toan thiét ké tiét  Tinh toan thiét ké co tham
tong cot thép ket dién bicn
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File Menu
3 Tao méi dy én CTRL+N
= M¢ du 4n da tao CTRL+O
(%] Luu dy an CTRL+S
] Chup anh man hinh CTRL+ALT+Q
e In an CTRL+P
Edit Menu
2 Phuc hdi thao tac 1an cubi CIRL +2
ﬁ Lap lai thao tac 14n cudi CTRL+Y
% Cit ddi tuong CTRL +X
| Sao chép ddi tugng CTRL+C
T X Lr] Dén dbi tuong CTRL +V
PHIM TAT X Xoa ddi tuong DEL
Chon tAt ca dbi tuong CTRL +A
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View Menu

Hién ché d6 Dynamic CTRL +ALT + O

Zoom cira sd CTRL + ALT +L

£ 0

Hién thi dung ty 16 ban dau CTRL+ALT+D

CTRL+ALT+E

i

Hién thi so d6 bi pha v& cua cac phin tir két cdu

@\ Thu nho Ctrl + Alt+R

@ Phong to Ctrl + Alt + A

= Hién thi 3D cita két chu Cirl + Alt + 0

=l Hién thj két cdu & true XZ Ctrl + Alt + 1

m Hién thi két cdu & truc XY Ctrl + Alt + 2

g Hién thi két chu & truc YZ Ctrl + Alt + 3

/4 < 1 Xoay quanh truc X Ctrl + Alt + X
PHIM TAT R Xoay quanh truc Y Ctrl + Alt +Y
j’- Xoay quanh truc Z Ctrl + Alt+ Z

PHIM TAT

General L
Hién thi giup d&
Search the Help F1
Rt gon két cdu thugc tinh (gia gbi, PgDn
s6 nat, thanh, tai) hién dién trén man
hinh

Mo rong két cAu thudc tinh (gia géi, PgUp
sO nut, thanh, tai) hién dién trén man

hinh

Bat / tit ché d tiét dién trong ban Ctrl + Alt + P
ban vé

Bat/ tit ché do Biéu twong tiét dién Ctrl + Alt + S
hién thi

Bat chuong trinh soan thao van ban F9
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PHIM CHUC NANG CUA CHOT

Mouse Buttons

The following actions can be performed with the mouse in the drawing area.

Lan chuot Zoom in / zoom out
Shift + 1an chuot Pan (top / bottam)
Ctrl + lan chut Pan (left / right)
Click lan chut Pan

Shift + Click phai chudt 3D rotation
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DUNG HINH

1. Ddhoa
Xem 3D khong bi giat hinh

Chay muot

Co cong cu dé render

2. Dung hinh

RAt nhidu cong cu dung hinh nhu: thanh, day cap, giang, thu vién xa gd, ....

Co cong cu v& duong cong

Co cong cu quan ly chung

Chia ludi thta cong

Co cong cu tao khung nha xudng tu dong

TIEU CHUAN QUY PHAM

= C6 hon 70 tiéu chuan thiét ké

= C6 40 quy pham thiét ké két cau thép

= C6 30 quy pham thiét ké két cdu bé tong ct thép
= C6 60 co sd dit lidu vé tiét dién va vat ligu

= Dic biét két cau thép va BTCT c6 Tiéu chudn cua Nga phu hop véi
TCVN

= Tiéu chuan tinh tai trong dong dat c6 Euro 8 phu hop voi TCVN
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QUY
PHAM
THIET
KE
BTCT

318/99

ACI 318-02, ACI 318-05, ACI 318-08, ACI 318-11, and ACI

American codes

A1) 1985

Japanese code

AS 3600-2009

Australian code

BAEL91 and BAEL 91 mod. 99.

French codes

BS 8110

British code

CP65

Singaporean code

CSA A23.3-04 and CSA A23.3-94

Canadian codes

D.M. 09/01/1996 and D.M. 14/01/2008

Italian codes

EH 91 and EHE 99

Spanish codes

Eurocode 2 (ENV 1992-1-1 older edition)

There are several versions of the code with different National Application Documents:
French, Belgian, Italian, German, Finnish, and Dutch.

Eurocode 2 (EN 1992-1-1:2004)

There are several versions of the code with different National Annexes: Polish, Finnish,
British, Norwegian, French, Italian, Danish, Singaporean, Romanian, Dutch, Belgian, and
Swedish.

GB 50010-2002

Chinese code

IS 456: 2000

Indian code

NEN 6720:1995/A3:2004

Dutch code

NS 3473: 2003

Norwegian code

PN-84/B-03264 and PN-B-03264(2002)

Polish code

SNiP 2.03.01-84, SNiP 52-01-2003 and SP 63.13330.2012

Russian codes

STAS 10107/0-90

Romanian code

QUY
PHAM
THIET

KET
CAU
THEP

AIJ-ASD 05

Japanese code

AL76

French code
(Aluminum code)

ANSI/AISC 360-05 and ANSI/AISC
360-10

American codes

AS 4100-1988

Australian code

ASD:1989 Ed.9th

American code

Add80

French code

BS 5950 and BS5950:2000

British codes

BSK 99

Swedish code

CAN/CSA-S816.1-M89 and
CAN/CSA-S16-1-01

Canadian codes

CM66

French code

CNR-UNI 10011

Italian code

EIA (Design of Steel
Transmission Towers)

American code

EN 1993-1:1992 and EN 1993-
1:2005/AC:2009

Eurocode 3 There are several
codes available with the
following National Annexes:
French, British, German,
Belgian, Spanish, Dutch,
Swedish, Polish, Italian,
Norwegian, and Finnish.

GB50017-2003

Chinese code

1S 800:2007

Indian code

LRFD2000 and LRFD:1994
Ed.2nd

American codes

NBE EA-95 (MV 103-1972)

Spanish code

SNiP 11-23-81 and
SP16.13330.2011

Russian codes

DIN 18800

German code

STAS 10108/0-78

Romanian code
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THIET LAP QUY PHAM THIET KE

Job Preferences

E X* TCVN

Standard loads =~ A
Building soils

Steelf/Aluminum structures:
Bolts z br,

Két cau Thép/ nhom

SNiP II-23-81

» I

W

Anchor bolts Steel conpections: EN 1993-1-8:2005/AC: 2008
i Reinforcing bars Thép nodi
- \Wire fabrics Timber structures: EN 1985-1:2004/A1:2008
58 Design codes| Két chu gb
" Loads RC structures: SNiP 2.03.01-84
- Structure Analysis Két cau Bé tong cot thép
- Work Parameters Geotechnical: EN 1557-1:2008
- Meshing . Két cu dia ky thuat
L4 >
- Open default parameters |
= Sawve current parameters as default | OK Cancel Help

Bang tra thép hinh

Bang tra phuong tién giao thong
Bang tinh lyc dan hoi ciia nén dat
Tinh phuong trinh phi tuyén
Tinh luc ma sat

Luc léch tam

Ap lyc nude

HOd tro tinh tai trong gio

Hb tro viéc md phong tai trong gid

CAC CONG CU HO TRO TiNH TOAN
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k] Section Database: GOST - Russian Steel Sections -0
File Edit View Help
0O = | vl 10 v|| [ | Basic columns v B
|-beam with inclined flanges by
. . Length unit [mm]
I | =
7z '
! L ! - - [1200 2]
I | Ix= 18722 [mm"4]
! ! ly= | 1980000 [mm"4]
| | iz= 173000 [mm™4]
d ! w ! fy= 792 2]
- ER . Az= 250 fmm™2]
| | W= 2323 fmm™3]
I | = [a77 fmm™2]
| | Wpa iz = | 356 [mm"2]
[ a | \wiply = 44992 mm"3]
i wpiz= 11323 "3
I | = [0411 " 2/m]
¥ T \Weight = |9.46 [kG/m]
voBFE 1 WIEE 1 lomega = [0 [ 6]
) BEs ] \
I |
NAI mm1 Dim2 DIM3 SHAPE_TYPE MASS SURF H B EA ES RA RS GAP 5K 5Y 5z X
Ce [160 ] 0 37 1401 05572 160 54 47 54 T 35 0 1785 10752 752 26877 7.
Ce [180 ] 0 7 16.01 06208 130 70 43 B s 35 0 2040 1218 ED 40,
Ce |200 0 0 37 18.07 06839 200 76 49 9 12 4 0 2302 1368 980 396412 1
Ce [220 ] [ 7 2069 07266 220 82 51 B 13 4 0 2636 1558 T2 502603 |2
Ce [240 ] o 7 2369 08182 240 El 53 10 3 4 0 019 1800 1272 641753 |2.
Ce 270 ] 0 7 2737 [EA 270 E3 58 105 3 45 0 3487 1985 1588 312032 |4
Ce |300 0 0 37 3135 0.9762 300 100 63 1 13 5 0 3994 2200 1890 101996 5.
Ce [330 [] o a7 .14 1.055 330 105 69 T 3 5 0 4615 2457 217 133008 |8,
Ce [260 [ 0 7 B 71332 0 10 74 126 4 B 0 5280 2772 2854 178863 1]
| T4l «][Section| (658 |»|m] < >
: =
L] Moving Loads -
Vehicle selection
R Code (base)
s | i
- EURD v
.
D_ -
N S R e ™ Vehicle name
: o
————————— o — - — - — - — - — 84 900/150 v
) o
M i g T
T [=]
i - Mew C
| ™

>
BANG 400 200 00D 200 400 600 Save to database

TRA TATL || srmorcveices [ty vics
TRQNG T F=75 X=-3 5=3

1 | concentrated force =
PHUONG 2 | concentrated force F=75 X=-158 5=3
3 | concentrated force F=75 X=0 5=3
— 4 | concentrated force F=75 ¥=15 5=3
TIEN E | ranrentrated farre F=75 W=7 g=7
) Vehicle imits Units of

GIA\O B gie [0 oo [0 length - (m)  force - (kN)
THONG Close Help
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] Building soils - calculations of K coefficient = =
Level Thickness Unit weight | Friction ar
e (m) m [ €] kem3) (Deg)
1| Clay 0.00 1.00 2243.38 250
2 |Coarse gravel -1.00 1.00 1937.46 330
3 | Sit -2.00 1.00 219239 200
4 | Coarse gravel -3.00 1937.46 330
5
< >
m || Edit soi datat
_____________ Soil profile
1.00 Name:
0.00 Save as Open
-1.00
@] =
2.00 ” O Flexible
4 \ A
TINH DAN HOI N —— R
X z Dimensions (m} Elastic coefficient
NEN D A T _____________ 400 a- 2 K= 9107500  {kN/m3)
B= 4 KZ= |728600.00 | (kN/m)
Note 0K Closze: Help
K Snow/Wind Loads 2D/3D - SNiP 2.01.07-85*
General | Wind | Snow | Permeability
Zone: la v
Site type: A ¥
Wind pressure
(@) Automatic 0.17 (kPa) () Manual (kPa)
Wind pressure distnbution along structure hesght
(@) Constant () Vanable
Specific actons
[] Structure susceptible to dynamic wind action
Y Parameters
TAI TRONG S—
J4 * <
Generate 3D Generation Cancel Help ]

Company: www.Huytraining.com
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.4 Wind simulation = = q
Pressure on elements (kPa)
Wind Simulation X+ 20 m/s ]
(Automatic loads generation)
Simulation time: 586 (s)
Display £
Pressure on elements Pressure scale |
Resultant forces [
Direction Value dev
(kH) ) ¥
Wind i 35.02
Perpendic ular 218
Vertical 9.65
Max = =
Convergence process g
0.50% |
.
Generate loads now L
Process status 4
& Meshing L
& Simulation (X+)
Il Loads generation (x+) i
A 2 2 4 E
« | MO PHONG TAI TRONG GIO
L . t
D 0.00 B
= = 2 = e [
(2) Results (FEM): none 355 Al 1588 RCfloor I ox= Stop Close Help De

THIET KE

1. Bé tong cbt thép

Dé xuit tiét dién thép tai mbi tiét dién

Ty dong bd tri thép phu hop dién tich thép da tinh toan

C4 nhan c6 thé bd tri thép tuy ¥, RSAP kiém tra lai c6 phu hop khong
2. Két cau thép

Dé xuit tiét dién thép phu hop v6i ndi luc tinh toan

Kiém tra cac lién két cua két cau thép (han, bulong)

Company: www.Huytraining.com 13
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BO TRi THEP TU PONG

Structure | Beam - View | Beam - Diagrams | Beam - Reinforcement | Baam - note

RIGHT

]

=

v v
< > < >
=]

Bl | General | Detailed | Summary table | Spacings and areas

R Diameter
Ho. Type (mm) Number (m) (m) (m) (m) (m} (m) (m) (m) (m})
il 1 |transverse-main Ad 6 27|A=014 |B=024 |C=014 |D=024
2 2 | main-top A 12 2/A=4.14
3 3 |main-bottom ALV 12 2|A=399

CHON TIET DIEN THEP

e ~
T ANSI/AISC 360-10 - Code Group Design ( ULS ) 1to4 NN X
Results | M [ Calc. Note ] [ Close ]
Member |  Section | Material | Lay | Laz | Ratio Case Help

Code group: 1 Columns
ﬁ VW 18x55 19.43 85.50 1.1
13 Column_13 A |w 21x55 STEEL 1747 83.3 0.99% 3 WIND2
|i W 16x57 21.44 89.50 147 Calculation poirts
Code group: 2 Primary_Beams Division: n=3
ﬁ HP 8x35 7183 123.098 1.30 Extremes: none
7 A |HP 10x42 STEEL 58.32 99.81 0.54 5 ComB1 Additional: none
|i HP 12x53 47 66 83.54 0.65
Code group: 3 Secondary_Beams
|z HP 8x35 71.83| 123.09 0.02
10 Beam_10 STEEL 5 ComB1
| HP 10x42 58.32 99.81 0.01
Code group: 4 Bracings
ﬁ LP Tx4x0.75 121.51 32817 0.2%
16 Simple bar_15 B | LP axex0.5 STEEL 89684 17812 0.1 5 ComB1
|i LP 8x4x0.275 141.28] 32814 0.27
h, J

Company: www.Huytraining.com
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XUAT KET QUA

Xem két qua dudi dang biéu do,

Xem két qua duéi dang quang phd (biéu dd mau)

Xuét két qua sang Word. Excel va file dnh

- Két hop v6i ASD dé trién khai chi tiét ban vé

Xuét két qua nguoc lai cho Revit Structure va tyr dong bé tri thép.

LIEN KET VOI CAC PHAN MEM KHAC

1. Revit Structure

2. Autocad Structural Detailing

3. Autocad (DWG, DFX)

4. M3 ngudn mé thiét 1ap add-on cho cac phan mém cta bén thi ba

- Tekla Structural

- Qraitec
Company: www.Huytraining.com 15
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LIEN KET VOI REVIT

Results for Section 2 | 22 04 Chuy&n md ...

Bl

Analysi: Anslysi resuts v
LoadCase:  TLBT v

Mode!: Modell

DeHG G- @- a-FOA G- G-~

2204 Chuyén mo..s 1.

e & a Q|
== = [Re]
= - [N

s |

Modiy [ Views
EAL

2 =t

Edit Size
Crop Crop

48 % 8 75 A signin

ot | iop | secion |

Result -

I Reactons

5 ¥, Forces

|5 Plonens

\ =@ %"

I~ Displacements
I” Rotation
I~ Resuts for menbers
I Forces
I~ Moments

I~ Moments x

¥ Maments My []

I~ Moments Mz
I Displacements
I Stresses

I Resuits for surfaces

Forces

Moments
Stresses
Displacements
I Defomation

22.76 < KN-m >

[] Span drecton (o9
[ Gobal coordinate system
[ Local coordnate system

Apply Close: Help >

O & KEFHP o Bl <

Ready i

=) B o Model

B 4 T ¥ Ta

(=]

Save|  Load

LIEN KE VOI TEKLA STRUCTURAL

Analysis Model Properties

V|| Save as

Design - Steel

Design - Concrete | Design - Timber

Browse for export folder

v

Analysis model | Analysis | Job | Output | Seismic | Seismic masses | Modal analysis

Analysis model name: Model 1

Creation method: Full model

Filter None

Secondary member filter Auto-detect secondary members

Analysis application
More settings...

¥ | [] Set as the default

0K

Cancel Help...

Tools ¢6 ban quyén

Company: www.Huytraining.com
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NHUGQC PIEM

nalysis Professional 2016-Student Version - Project: 0601 Ket qua - ba

[ ket qua 20 tang Properties X Analysis = Results ' Reinforcement  Tools  Add-lns W
General Secuity Custom Delails Previous Versians ‘ % &2 Calculation Note ¥ ]
m |muuazmang ‘ Stuctre Be{  Diagrams... leinforcement  Bean
Typeoffile  Autodesk RTD Document { d) & Drawings
Opsnswit [, Autodesk Robot Structure Structural Detailing
Location DATem|Rabot tinh B étru-zture Updating
Size: 1.02 GB (1,098,850,304 bytes) -B Freeze Reinforcement
Size ondisk 102 GB (1,098.850,304 bytes) ‘ I

Company: www.Huytraining.com
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IE:::‘:mat File Description
*RTD Robot program file
*STR Robot program text file
*DO4 Effel® program file
*STD S‘[aad® program file
* STP DSTV (Deutscher Stahlbau Verband) or CIM STEEL (CIS/2) format file
" DXF DXF format file
" DWG DWG format file
*1GS 1GS format file
*S SSDNF (Structural Steel Detailing Neutral File) format file, for versions 1, 2, and 3.
52K sAP 20007 program file
*ANF StruCAD® program file
" SAT SAT (Standard ACIS Text) format file
CAC BINH "NEU FEr\«’IAP® program neutral file
® * RDX Robot program file (solid structure format)
DANG *IFC * IFC format file (data exchange format, versions 2.x, 2. x2 only). Older versions (2.0 and
. A Y earlier) of this format are not supported. This allows importing bar objects and 2D panels
NHAP VAO with openings without transferring bar sections.
.
E::I:mat File Description
*RTD Robot program file
*RTD - Robot program file (structure calculation results are not saved in the file)
without
results
*STR Robot program text file
* DXF DXF format file
*DWG DWG format file
*.ANF StruCAD® program file
*WRL VRML format file
DINH x5 SSDNF (Structural Steel Detailing Neutral File) format file
D ANG * SAT SAT (Standard ACIS Text) format file
XUAT *STP CIM STEEL (CIS/2) format file
* STF DSTV (Deutscher Stahlbau Verband) format file

Company: www.Huytraining.com
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QUY
PHAM
THIET

BTCT

Mai quy pham

Québc gia

ACI 318-02, ACI 318-05, ACI 318-08, ACI 318-11, and ACI
318/99

American codes

AIJ 1985 Japanese code
AS 3600-2009 Australian code
BAEL91 and BAEL 91 mod. 99. French codes

BS 8110 British code
CP65 Singaporean code
CSA A23.3-04 and CSA A23.3-94 Canadian codes
D.M. 09/01/1996 and D.M. 14/01/2008 Italian codes

EH 91 and EHE 99

Spanish codes

Eurocode 2 (ENV 1992-1-1 older edition)

There are several versions of the code with different National Application Documents:
French, Belgian, Italian, German, Finnish, and Dutch.

Eurocode 2 (EN 1992-1-1:2004)

There are several versions of the code with different National Annexes: Polish, Finnish,
British, Norwegian, French, Italian, Danish, Singaporean, Romanian, Dutch, Belgian, and
Swedish.

GB 50010-2002 Chinese code
1S 456: 2000 Indian code
NEN 6720:1995/A3:2004 Dutch code

NS 3473: 2003 Norwegian code
PN-84/B-03264 and PN-B-03264(2002) Polish code

SNiP 2.03.01-84, SNiP 52-01-2003 and SP 63.13330.2012

Russian codes

STAS 10107/0-90

Romanian code
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Nguyén Hoang Anh

EUROCODE EN 1992-1-1:2004 AC:2008

(Aluminum code)

Ma quy pham Quoc gia

PN -EN 1992-1-1:2004/AC 2008 Polish NA

SES EN 1992-1-12004/AC:2010 Finnish NA

NA to BS EN1992-1-1:2004 British NA

NS-EN 1992-1-1:2004/NA:2008 Norwegian NA

NF EN 1992-1-1/NA:2007 French NA

UNI EN 1992-1-1:2004 Italian NA

DS/EN 1992-1-1 DK NA:2011 Danish NA

SS EN 1992 - 1-1 : 2008 Singaporean NA

SR EN 1992-1-1:2004/NB:2008 Romanian NA

NEN-EN 1992-1-1+C2:2011/NB:2011 Dutch NA

NBN EN 1992-1-1 ANB:2010 Belgian NA

EN 1992-1-1/BFS 2011:10 EKS8 Swedish NA
Mai quy pham Quéc gia M3 quy pham Quéc gia
AAID O U Gelle EIA (Design of Steel American code
AL76 French code Ummmsion 1ow/Ess)

360-10

ANSI/AISC 360-05 and ANSI/AISC

American codes

AS 4100-1988

Australian code

ASD:1989 Ed.9%th

American code

EN 1993-1:1992 and EN 1993-
1:2005/AC:2009

Eurocode 3 There are several
codes available with the
following National Annexes:
French, British, German,
Belgian, Spanish, Dutch,
Swedish, Polish, Italian,
Norwegian, and Finnish.

PH AM AddS0

French code

BS 5950 and BS5950:2000

British codes

GB50017-2003

Chinese code

BSK 99

Swedish code

1S 800:2007

Indian code

CAN/CSA-S816.1-M89 and
CAN/CSA-S16-1-01

Canadian codes

LRFD2000 and LRFD:1994
Ed.2nd

American codes

CM66

French code

NBE EA-95 (MV 103-1972)

Spanish code

CNR-UNI 10011

Italian code

SNiP 11-23-81 and
SP16.13330.2011

Russian codes

DIN 18800

German code

STAS 10108/0-78

Romanian code
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Nguyén Hoang Anh

QUY PHAM THIET KE KET CAU GO

Mi quy pham | Quoc gia
CB71 French code
Eurocode 5 There are several codes available

with the following National
Application Documents: Finnish,

French and Polish.
ENV 1995-1-1:1992 |Eurocode
PN-B-0-03150 Polish code

i Toolbar & Menu
[} Printout Parameters

THIET LAP VUNG THIET KE

= Preferences

= B X % VietNam v
Languages
i General Parameters
i \iew Parameters Vung dang ky

Desktop Settings Regional settings: Eurocode ] b
Ngon ngi lam viéc

- Advanced Working language: English v %
Ngon ngir in 4n

Printout language: English v

Update Preferences on exit

Accept Cancel Help
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THIET LAP PON VI

- 1
= Job Preferences :
& @ x% o v
[#- Units and Formats
- Materials
(- Databases
[+~ Design codes Zero format: 0.0

-- Structure Analysis
- Work Parameters
i Meshing

Default units
Metric Imperial
e Open default parameters |
E’k Save current parameters as default | OK Cancel Help

THIET LAP PON VI

a3 Job Preferences ?
= E X * TCVN v
[=- Units and Formats
Kich thuéc cong trinh Structure dimensions: m vlpzr [l [E
Kich thudc tit dién i et demensone: an W = u—r) DT
Kich thudc dic tinh cua tiét dién M:-t:r:thd'rtbn Section properties: om ] r 1/ |E
Kich thude néi thép g: gi;?;;a::ﬁ Steel connections (dmensions): | ™M vip [l [E
Puong kinh BTCT [ Structure Analysis Diameters of RC bars: mm v [ [e
, - \Work Parameters
Dién tich cbt thép . Meshing o S — a2 vlpzr [ [E
Bé rong vét nit Crack width: mm v lﬂl— i LE
ﬁ;& Open default parameters |
E* Save current parameters as default | ’T‘ Cancel Help
Company: www.Huytraining.com 22
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THIET LAP PON VI

]
=3 Job Preferences b
®H X% o i
(=~ Units and Formats
i Dimensions
Fﬂrce.-;
FrE kN v| oz «v] [E
i Other roe:
... Unit Edition Luc
- Materials
[+~ Databases Moment: kN*m E.Zl | LE
[#- Design codes
[#- Structure Anahysis Mo men
- Work Parameters
- Meshing Stresses: MM/m2 5-7—1 At LE
Ung suét
W,{g Open default parameters |
E! Sawve current parameters as default CK Cancel Help
%

THIET LAP PON VI

== Job Preferences ?
SE X% s
(= Units and Formats
Chuyén vi i~ Dimensions Displacement: o w E.l 4] [
2 . - Forces
Goc xoay (dit li¢u) [ Angle/Rotation (data): Deg w E.l 1|v| |E
Goc xoay (két qua) ‘... Unit Edition Angle/Rotation (results): Rad v| o321 vl [E
cnr 2 - Materials E
Nhiét d . aC .21 1+ |LE
iét do - Dt Temperature: N
Trong lugng (- Design codes Weight: kG v| b2t 1 LE
Khéi g [#- Structure Anahysis Mass: kg W r 1| |E
- Work Parameters
Do chinh xac cua cac dai lugng - Meshing Dimensionless quantity: E-Zl 1+ |E
D6 chinh xéc ciia thude do Ruler: p1 Ml ld
] Open default parameters |
B Save current parameters as default | oK Cancel Help
Company: www.Huytraining.com 23
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s A
THIET LAP DON VI
5 Job Preferences ?
= E b4 * TCVN w
" Pon vi chiu dai Pon vi luc Pon vi khdi lugng
o UEnrts_and F_Bmlats Length unit Force unit Mass unit
Dimensions
s - . z .
P Coeffident: Coeffident: Coeffic
----- Unit Edition ickent: icient: icient:
- Materials 1 [m] 1 [N] 1 [ka]
- Databases
(- Design codes s add s
(- Structurs Analysis —— = =—
- Work Parameters
- Meshing Delete Delete Delete
E,'V; Open default parameters |
Eﬁ Sawve current parameters as default | CK Cancel Help

THIET LAP VAT LIEU
) Job Preferences ?
SH X% T v
[=- Units and Formats Tiéu chuan vat liéu Vit liéu co ban
Dimensions Materials: Basic set
Forces
Other Russian V| Steel Nhom CCT3 "
L Unit Edition Thép
- Materials Concrete: B20 ~
[+- Databases o
[+~ Design codes Modification Bé t_ong ALUM =
[#- Structure Analysis Aluminum:
- Work Parameters Nhom m—— v
- Meshing Timber:
Go
i Open default parameters |
E;k Save current parameters as default | OK Cancel Help
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THIET LAP VAT LIEU

Bang A.1 — Thép cac bon TCVN 1765 : 1975

Gidi han chay f,, NiImm?, D5 dOn dai A % |
D& bén cho db day £, mm cho do day £, mm
Méc thép kéo f. ,
N/mm? <20 ‘ 20<t<40 | 40 <£<100 <20 ‘ 20 <£<40 > 40
Khéng nhé hon Khéng nhé hon
CT31 =310 — — - 23 22 20
CT33s 310 = 400 - - - 35 34 32
CT33n, CT33 320 = 420 - - - 34 33 k1|
CT34s 330 =420 220 210 200 33 32 30
CT34n, CT34 340 =440 230 220 210 32 31 29
CT38s 370 =470 240 230 220 27 26 24
CT38n, CT38 380 =490 250 240 230 26 25 23
CT38nMn 380 =500 250 240 230 26 25 23

THIET LAP VAT LIEU

Bang 5 — Cudng db tiéu chuin f, , £, va cuting dé tinh toén f clia thép céc bon

(TCVN 5709 : 1993)

BDon vi tinh : N/mm?

Cudng db titu chuéin £, va cudng db tinh toan fciia thép Cuéing do kéo dut
vdi do day { (mm) e 2
Méc tiéu chuan £,
& < < -
thép t<20 20 <t<40 s khéng phu thudc bé day
5 f 5 f 5 f t (mm)
CCT34 290 210 210 200 200 190 340
CCT38 240 230 230 220 220 210 380
CCT42 260 245 250 240 240 230 420
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THIET LAP VAT LIEU

E Material Definition ?

Steel | Concrete | Aluminum | Timber | Cther

Dién giai
Name: MNhom CCT3 v Description: Theo TCVN 5575 2012
Tinh dan hdi cta thép Site bén ciia thép
Elasticity Resistance
Mb dun dan hdi, E: Young modulus, E: 210000.00 | (WPs) |Design v|[32000 | wpa)
Hé sb Pission v Poisson ratio, v: 0.3 Reduction factor for shear: | 1.73 Heé s6 khur cit
M6 duncit Shear modulus, G: 30800.00 (MPa) Limit strength for tension: 460.00 {MPa)
Trong luone rién: Force density (unit weight): 7700 (kN./m3) Gibi han Ging suat kéo
ong Jugng riee ) o . [] Annealed steel
He s6 gidn né vi nhiét Themal expansion coefficient: | 0.000012 (1/°C)
Damping ratio: 0.06

He¢ s6 giam chan

Add Delate Cancel Help

THIET LAP VAT LIEU

4 Material Definition ?

Steel | Concrete | Aluminum | Timber | Other

Dién gidi
MName:; Mhom CCT3 w Description: | Nhdm thép ccTy
Tinh dan hoi cua thép Strc bén cua thép
Elasticity Resistance
. Young modulus, E: 210000.00 | (MP3) Design v | 320,00 (MPa)
Mo dun dan hoi, E: = . .
i Poisson ratio, v: 0.3 Reduction factor for shear: 173 Hé 6 khir cat
H¢ s0 Pission v ] :
) Shear modulus, G: 80800.00 (MPa) Limit strength for tension: 460.00 {MPa)
Mo dun cat 3 o,
Force density {unit weight): 77.00 (kN/m3) Gi6i han dmg suat kéo
Tronzrg luong riéng Thermal expansion coefficient:  |0.000012 (1/C) [] Annealed steel
H¢ s6 gian no vi nhiét - i
Damping ratio: 0.06

H¢ s6 giam chan

Add Delete Cancel Help
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X N N ~
THIET LAP VAT LIEU
5 Bang 12 — Cac cwong do tieu chuan cla bé tong R,,, R, va cwdng do tinh toan cua bé téng TCVN 5574 2012
khi tinh toan theo cac trang thai giéi han thir hai 7, , 7, ., MPa
Trang Loai bé Cap do bén chiu nén cua bé tong
gl o B1 [B15] B2 [B25|B35] B5 [B7.5] B10] Bi25 | B15 | B20 | B25 | B30 | B35 | 640 [ 545 | 850 | B55 | B0
9 WO | W75 [MT00 [WMT50| W50 [M200( 250 [W350 | W400 [M450 [ W500 | WM600 | M700 | M700| M300
Nén doc true lB_emr?gt”in,g’ e I _ | - | - |27 36|55 75| 95 | 110|150 185|220 |255]200]320]360] 395|430
(cwong do lang ong hat nho
M B3 tong nhe T = | = 1927 | 3555 | 75| 95 | 110|150 165]220(255(290] = | = | = | =
v T 'BETong 16 ong 095 14 | 190 | 24 | 33 | 46 | 69 | 90| 105 |115] — - - - - - - - =
B4 tong nang T = | = | — |039/055|0,70| 085 1,00 |1.45] 1,40 1,60 1,80 | 1,05 2,10 | 2,20 | 2,30 | 2,40 | 2,50
mhomA | - | = | = | - |039|055|070|085| 100 |115|140]|160|180|195|210| - | — | - | -
Betong [emB | = | — | = | - |026| 040|060 070] 085 |05 15| 135|150] = | = | = | = | = | =
hat nhd
Kéo doc fruc mhemC | = | = | = | = | = | = | = | = | = |115|140]|160|180]1.95]210]|220]230] 2.40] 2.50
RD'“RI'Q’ ¥ &
o o cotheu |\ | _ |p29|039| 055|070 05| 100 | 145|140 | 160|180 105]210] - | - | = | -
Bé tong |dac
N _m
e fé:;'eu | - | - |o29|o39|055|070|085| 100 |110|120|135|150]165[180] - | = | - | -
Betongioong | 044 (021026 (0310471 055(063 (089 700 [7065] — | — [ — | — [ - | - - — | -
S N N ~
THIET LAP VAT LIEU
Bang 13 - Cac cwéng do tinh toan clia bé tong R,, R, khi tinh toan theo cac trang thai gi¢i han thir nhat, MPa
Céap db bén chiu nén cua bé téng TCVN 5574 2012
Trang thai Loaibétong | ~B7 TB151 B2 (625635 B5 |B7.5] B10| B125 [ B15| B20 | B25 | B30 B35 | B40 | B45 | B50 | B55 | B0
M&0 | M75 [M100 | M150| M150 (M200|M250 | M350 | M400 [ M450 | M5S00 [ MEDO | MT700 | M700 | MBOD
- B 16ng nang, b
Nén doc truc t_e O:gt”i",g’ Sl | - | - | - |21|28|45]|60| 75 |85|11.5|145]17.0|195|220(250|27.5|30,0| 330
(cwdrng dé lang ong hat nho
) R Bé tong nhe = = = [ 15[ 2T 2845160 75 |85 (115 M5 170[195(220f = [ = [ = | =
i B& tang 13 ong 0631005 13 (1622 (374660 70 |77 = | = = = =1 = = =<
B& tong nang — | = | = | = [026]037|048/057| 066 075080105/ 1,20(1.30|1.40]|1.45 1,55/ 1,60] 1,65
nhomA | — | — | - | - |026|037|048|057| 066 |0,75|090|105]120]130]1.40 - | - | — | -
Bé tong
hatohe  |omB [ — | = | = | = [o7]027] 040 045| 051 [0sa]077 080|100 - [ - [ - [ - [ - | -
Kéo doc tryc nemcC| — | = | = | = | = | = | = = | = |075/090[1.05/1.20]1,30]1.40| 145|155 1,60| 1,65
.
Ry, cotheu 1 | _ |o20|o26|037|048|057| 066 |075000| 105|120 130|140 - | = | = | -
Bé tong dac
nhe :;;eu | = | - |o20|o26|037|048|057| 066 [074]080|0g0|100{110[120] = | = | = | -
B& tong 18 ong 0.06|000]0,12]0.14|018|024|028]030] 044 046 — | — 1 — 1 — | -1 - - - |
Company: www.Huytraining.com 27
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THIET LAP VAT LIEU

. Bang 17 — Mé dun dan hdi ban dau cla bé téng khi nén va kéo, Esx 107, MPa TCVN 5574 2012
Cép dé bén chiu nén va mac twong trng
Loai bé téng B1 |B1,5| B2 |B2,5|B3,5| BS |B7,5| B10 [B12,5| B15 | B20 | B25 | B30 | B35 | B40 | B45 | BS0 | B55 | B60
M50 | M75 |M100|M150| M150 [M200 | M250 | M350 | M400 | M450 |M500 | ME00| MT00 | M700 (MB00
B&tong |déng ran tw nhién - -] -] -195|130]160][180] 210 [23,0|p7.0]30,0]325[345[360]37,5]39,0] 395 [40,0
nang dufng ho nhiét & - - - — | 85 | 11,5| 145 | 16,0 19,0 | 205 | 24,0 | 27,0| 20,0 | 31,0 | 32,5 | 34,0 | 35,0 | 35,5 | 36,0
ap suéat khi quyén
chung &p — | - [ =1 =170l988]120]135] 16,0 [17,0]200] 225 245 26,0 [ 27,0 28,0 29,0 | 29,5 | 30,0
aeng rén ty nhien - - - - | 70| 100]|135]155]| 175 | 195]|220] 240|260 275|285 — | - - —
Be Adut’mg hé nhiét & - - - - 65| 90 | 125|140 155 | 17,0200 215( 23,0 | 240|245 - - - -
t6ng ap suat khi quyén
hat dong ran tw nhién - - - - | 65| 90|125[140]| 155 [ 170]200] 215|230 - | - -] - - -
nhc? B |dudng he nhiét & - - - - 55| 80 | 115|130 145 | 155|175 190|205 | - - - - - -
nhém . &t Lt 5
ap suat khi quyén
C |chung ap - - - - | - - - | - - |165]180| 195|210 (220|230 235|240/ 245 | 250
£ A A -~
THIET LAP VAT LIEU
K Material Definition ?
Steel | Concrete | Aluminum | Timber | Other
Dién gidi
MName: B20 v Description: |B# téng M250
Tinh dan hoi cua bé tong Stic bén cua bé tong
Elasticity Resistance
M6 dun dan hdi, E: 3 27000.00 MP: )
) Yeung modulus, E: (Pl || e enic v| [15.00 (MFa)
Hé s6 Pission v Paisson ratio, v: 02
M6 dun cét Shear modulus, G: 11250.00 {MPa) Sample: Cubical v
L x )
Trong lugng riéng Force density (unit weight): 2453 (kM/m3; Mau thur
Heé s gian nd vi nhiét Themal expansion coeficent: | 0.000010 (1/°Cy
Hé sb giam chén Damping ratic: 0.15
Add Delete Cancel Help
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THIET LAP VAT LIEU

r Material Definition ?

Steel | Concrete | Aluminum | Timber | Other
Dién giai

Mame: ALUM W Description: | Aluminium

Tinh dan hoi cua nhom Stre bén ciia nhém

Elasticity Resistance
Mo dun din hi, E: Young modulus, E: 6962721 | (MPa)  |Desion v|[18000 | (MPz)

& s6 Pissi Poisson ratio, v. 0.35 Reduction factor for shear. | 166
Hg s0 Pission v i i

B Shear moduius, G: 2579000 | (MPs)  Hésb khir cit
Mo dun cat
. L Co xtr ly nhiét khong

Trong hugng riéng ‘ | Foroe densty (unit weightl: | 27.47 {kh/m3)

0 3 o

PSR Thermal expansion coeficent  |0.000023 {170 Themal reatment
He¢ s6 gian nd vi nhiét

Diamping ratio: 0.05

Delete 0K Cance! Help

Hé s6 giam chén ‘

THIET LAP VAT LIEU

K Material Definition ?
Steel | Concrete | Aluminum | Timber | Other
Dién giai
Mame: TIMBER w Description: | Timber
Parameters specific ﬂ‘:x: CBA w Ung sudt

Elasticity  1inh dan hoi cua go Strength (MPa)
Mb dun dan hdi, E: fudal elasticity modulus: 500000 | (MPa) for bending: 18.00 Ung suit ubn
M6 dun trung binh bj Average modulus, G: 700.00 (MPa) for aal tension: 11.00 Ung suét kéo doc truc
cong ctia gb for transversal tension: 0.30 Ung suét kéo ngang
Trong lwong riéng Force density (unit weight): 6.38 {kN/m3) for axal compression: 18.00 Ung suat nén doc truc

N . Themal expansion cosffigent: |0.000005 |  (1,5°C)  Tor transversal compression: 480 Ung suét nén ngang
H¢ s6 gian no vi nhiét il ik 200 U & oht
. . - - 01 or shear: | ng suat ca

Hé s6 giam chin Damping ratic:
Loai Type: Glued v

Delete oK Cancel Help
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THIET LAP VAT LIEU

|

¥ Material Data for CB71 Code

Categery:  Loai g0 [ v
C6 dau / khong co dau

Matwe:  Tu nhién resinous v
Initizl {assembsly) humsdity: o
Bumning velocity (mm/min): ]
Do hut am
Toc do chay

Cancs

H¢ s0 Pission v

M6 dun cét

H¢ so giam chan

M6 dun dan hdi, E:

Trong lugng riéng

Hé s gian n6 vi nhiét

THIET LAP VAT LIEU

K Material Definition

Steel | Concrete | Aluminum | Timber | Other

Dién giai
MName: USER W Diescription: | User matenal
Tinh dan hoi Sire bén

Elasticity Resistance
Young modulus, E: 206000.00 | (MPa) Design resistance:
Pgisson ratio, v: 03 Reduction factor for shear:
Shear modulus, G: 20000.00 (MPa) He s6 khir cht
Force density (unit wesght): 770 (kN/m3)
Themal expansion coeficent:  |0.000012 (1/0)
Damping ratio: 0.06

e

Strc bén theo thiét ké

Cancel Help

215.00 (MPa)
173
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THIEP LAP CO SO DU LIEU

2
o Job Preferences b
E’: E X * TCVN w
‘- Unit Edition A
- Materials Default databases:
=% Databases] Section database:
Stesl and tmber s GOST Russian Steel Sections
Vehicle loads §
Standard loads Vehice database:
Building soils Eurocode 1 Eurccode 1 (EN 1991-2:2003) Traffic loads on bridge
Bnrtsh ki Load database:
Anchor =
Reinforcing bars CHull MACTHOCTE HATEPHANDE W3 CNPAB0YHOR NMTEPaTYPE
Wire fabrics Soil database:
(- Design codes v SOILS 15014688 Soil database
< >
ﬁ*’ Open default parameters |
E* Save current parameters as default | OK Cancel Help

THIET LAP QUY PHAM THIET KE

2
o Job Preferences 5 -
@ H X % _ .
. Standard loads A
' B”E"g 0l SteslfAluminum structures: SNiP 11-23-81 v
o Két céu Thép/ nhom
- Anchor bolts Steel conpections: EN 1993-1-8:2005/AC:2008 v
- Reinforcing bars Thép noi
- Wire fabrics T erEes EN 1995-1:2004/A1:2008
5 Design codes| Két cau gb
- Loads RC structures: SNiP 2.03.01-84 v
- Structure Analysis Két cau Bé tong cot thép
- Work Parameters Geotechnical: EN 1557-1:2008 v
-+ Meshing . Két cAu dia k¥ thuat
< *>
ﬁ;’g Open default parameters |
. Save current parameters as default | OK Cancel Help

Company: www.Huytraining.com
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CAC TIEU CHUAN TINH TOAN

= TCVN 2737 — 1995 Tai trong va tac dong. Tiéu chuéan thiét ké

» TCVN 5574 — 2012 két chu bétdng va bétong cot thép - Tiéu chuan thiét
ké

= TCVN 5575 — 2012 két cdu thép - Tiéu chuén thiét ké

* TCVN 9386 - 2012 thiét ké cong trinh chiu dong dat dugc bién soan trén
co chap nhan Eurocode 8

THIET LAP TAI TRONG
53] Job Preferences ?

I-_".s- E X * TCWN W
Standard loads A
- Building soils
Balts Code combinations: SMiP 2.01.07-85 e
A T hop tai trong
i Reinfording bars : : : -
. \Wire Fabrics Snow fwind loads: SNiP 2.01.07-85 v

[J- Design codes Téi trong tuyét/ gio
i Loads . Seismic loads: EM 1998-1:2004-General v

[#- Structure Analysis Tai trong dong dat

- Work Parameters
- Meshing
]

< >

ﬁ,’& Open default parameters |

E* Save current parameters as default | oK Cancel Help
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Default databases:

| Russian Steel Sections

| Eurocode 1 (EN 1991-2:2003) Traffic loads on bridge|

|| MNOTHOCTE HATEPHANDE M3 CNPABOMHON m-repa'rypt|

| sons 15014888

| soil databass

Open default paramsters

Sawve current parameters as default
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big Bang 3-3. Thép gée can déu eanh
Cacky higu :
b - bé réng canh J - mémen quén tinh
d - bé day canh zo - khodng céch tinh tif trong tdm
R - bdn kinh gic uon trin bén trong rxy - bdn kinh quén tinh
r - ban kinh géc uén trén & mép
| Theo TCVN 1656 - 1975
Kich thwée, mm D_ien Trong Tri 86 di vdi ede trye Bin kinh quan tinh
gs 7 ::T;: hromg | . a—, —— — ryz (cm) khi § bing
e d R e | amn | 1M AT e | e Yo, | dw. | A | Jxn | e 10 12 14
. 5 | kG B g
cm em* em em? em® | em* | em' [ om’ cm mm | mm | mm
i 2 3 1 5 [} 7 8 [ 10 11 12 13 14 15 16 17 18
3 2,35» 1,85 | 3,55 | 1,23 | 5,83 | 1,55 | 1,47 | 0,79 | 6,35 | 1,09 - -
4 40 4 5 1,7 | 3,08 | 242 | 4,58 | 1,22 7,26 | 1,53 | 1,90 | 0,78 | 8,53 | 1,13 - - -
5 3,79 | 2,97 | 553 ] 1,20 | 8,75 | 1,64 | 2,39 | 0,79 [10,78] 1,17 - -
3 2,656 | 2,08 | 513 |1,39| 813 | 1,75 2,12 | 0,89 | 9,04 | 1,21 - - -
4,5 45 4 5 1,7 | 348 | 2,73 | 663 | 1,38 | 10,5 | 1,71 2:,'74 0,89 |12,10( 1,26 - - -
5 4,20 | 3,37 | 8,03 | 1,37 | 12,7 | 1,72 | 3,33 | 0,88 [ 15,5 | 1,30 | - -
3 2,96 | 2,32 | 7,11 | 1,656 | 11,3 | 1,95 | 2,95 | 1,00 |[12,40| 1,33 - - -
5 50 4 5.4 1.8 | 3,809 | 3,06 | 9.21 I_.:Sd 146 | 194 1 380 | 0,99 |16,60] 1,38 | 2,43 | 251 | 2,58
5 4,86 | 3,77 |11,20( 1,53 | 17,8 | 1,92 | 4,63 | 0,98 [20,90] 1,42 | 2,45 | 2,53 | 2,61
56 56 4 " 5 438 | 344 | 13,1 1,73 20,8 | 2,18 5.4.1 L1 | 23,3 | 1,52 | 2,66 | 2,74 | 2,81
5 5,41 | 4,25 16 1,72 | 254 | 2,16 | 6,569 | 1,10 | 29,2 | 1,57 | 2,69 | 2,77 | 2,85
5 Bang 3-4. Thép goe cdn khong déu canh

Céc ky higu
B - bé ring canh lin
b - bé réng e4nh nhd
e o d - bé day cénh
WZ?EEEW mm?;r ' R - ban kinh géc trén trong
L3 L8 1 - ban kinh géc tron bén mép
N f J - mbmen quan tinh
Tx,y, - ban kinh quén tinh
Xa, ¥o - khodng cdch tinh tit trong tAm

Theo TCVN 1657 - 1975 I

Hich thuwée, mm Dign . Tri 83 ddi voi cdc truc Ban kinh quén tinh khi § mm
= tich | Trong

s tiét | lwong xE-x ¥y-¥ X - x| ¥i -y u-mu Txly €M Tty CL
Sohigul B | b | d IR |r d"é‘; 1m, "E_ Je | ee | dy | ey | 3 | v Jyi | x| Jumin |Tumin| 10 12 14 w | 12 | 14
bl em*| em {em' | em [em® | em | em' | em | em cm | mm | mm | mm |mm|mm | mm
1 z|s/4|65[6]| 7 8 9 |10 | 11|12 |18 | 14|16 [2e] 17 |18 | 19 |20 | 21 22| 28 | 24
56/3,6( 56 136 | 4 | 6 )2 (858 | 2,81 |11,4|178|3,70]|1,02]23.2[1,82]6,25]0,84] 2,19 [078| 2,03 [ 2,01 | 5,00 [1.68[1,76] 1,84
5 4,11 | 346 |13,8(1,77/4,48|1,01|29,2|1,86|7,91|0,88| 2,66 |0,78] 2,95 | 5,08 | 311 |1,71{1,78(1,78
63/4 | 63 |40 | 4.|°7 |2,3] 4,04 | 3,17 |16,3(2,01 5,16|1,13 (83,0 (2,03]8,51]091 8,07 0,87 8,23 | 3,31 | 3,39 |1,80]1,88(1,96
5 4,88 | 3,91 19,8]2,00/6,26 1,12 |41,4|2,03)|10,8|0,95( 8,78 [0,86 | 3,26 | 3,34 | 3,42 |1,83]|1,91(1,99
[ 5,80 | 4,68 (23,3/1,99|7,28(1,11|49,02,12|13,1|0,99| 4,96 [0,86 | 3,29 | 3,37 | 3,45 |1,86|1,94|2,02
8 7,68 | 6,08 |20,6/1,96]9,15(1,09)|66,9|2,20]|17,0[1,07| 558 (0,85 3,34 | 5,42 | 3,50 |1,91]|2,00]2,08
45 |70 | 45| 5 |75(25] 559 | 4,39 |27,8/2,23|9,05(1,27|56,7|2,28|15.2|1,05| 534 098] 3,56 | 3,64 | 3,72 [2,01[2,08|2,16
755 | 7580 | & | 8 [2.7] 6,11 | 4,79 134,8|2,39|12,5|1,43|69.8(2,39[20,8{1,17| 7,24 [1,00| 3,75 | 3,83 | 2.90 [2,20(2,28|2:35
8 725 | 5,69 |10,9(2,38)|14,6(1,42/83,9(2,44|252|1,21| 848 | 1,08 | 3,78 | 3,86 | 3,94 (2,222,30 (2,38
8 847 | 743 |62,4(2,35|18,5|1,40) 112 |2,52 34,2 | 1,29] 10,90 | 1,07 | 3,83 | 3,91 | 3,98 (2,272,535 [2.43
85 | 80|80 (518 |27 636 | 499 |41,6(2,56(12,7]1,41|84,6|2,60(20,8]1,13] 7.58 | 109 | 1,02 | 410 | 4,17 |2,16(2.23|2,30
6 755 | 592 [49,0(2,55|14,8|1,40( 102 |2,95|252(1,17| 8,88 |1,08| 1,05 | 4,13 | 4,21 |2,18|2,33 2,33
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v

‘ Theo TCVN 1655 - 1975 ‘

Béng 3-5. Thép can dang chw I

Cée ki higu :
h - chiéu cao ddm

b - bé ring ddm

d - bé ddy bdn bung
t - bé ddy trung binh cia cdnh

1 - ban kinh géc uin trén trong

R - ban kinh gbc trén ¢ mép

J - mémen quan tinh .

W - mdémen chéng uén
8 - mémen tinh cda nita tift dién
ry,y - ban kinh quan tinh

88 Kich thuée, mm Dién Pic trung tiét dién theo cdic truc
higu tich | Trong [ x-x y-¥
thep | b d t R r ;J-lne : llw";é -y
Hinh . én, |1m, T | W w8 g | W
N em cm’ cm cm em’ cm cm’ cm
1 2z 3 4 5 6 7 8 9 10 11 12 13 14 15 16
10 100 55 457 7.2 70 2,5 12,0 9,46 198 39,7 | 4,06 23,0 17,9 6,49 . 1,22
12 | 120 | 64 | 48 | 73 [ 75 | 30 | 147 | 11,50 | 350 | 584 | 4,88 | 337 | 27.9 | 8,72 | 1,38
14 140 73 4,9 7.5 8,0 3.0 174 | 13,70 572 81,7 5,73 46,8 41,9 | 11,50 | 1,55
16 160 8l 5,0 7.8 8,5 3.5 20,2 | 15,90 | 873 | 109,0 | 6,57 62,3 58,6 | 14,50 | 1,70
18 180 90 5,1 8,1 90 7| 85 23,4 | 18,40 | 1250 | 143,0 | 7,42 81,4 82,6 | 18,40 | 1,88
18a 180 100 5,1 8,3 94,0 3.5 254 | 19,90 | 1430 | 169,0 | 7,51 89,8 | 114,0 | 22,80 | 2,12
20 | 200 | 100 | 52 | 84 | 95 | 40 | 263 | 21,00 | 1810 | 184,0 | 8,28 | 1040 | 114,0 | 23,10 | 2,07
20a 200 110 |52 8,6 95 4.0 28,9 | 22,70 | 2030 | 203,0 | 837 | 114,0 | 155,0 | 28,20 | 2,32
22 220 114 a4 8,7 10,0 4.0 30.6 2400 | 2350 | 232,00 |- 9,12 135,0 | 157,60 | 28,60 227
22a 220 120 5,4 78,9 10,0 4.0 32,8 | 25,80 | 2790 | 254,0 | 9.22 | 143,0 | 206,0 | 34,30 | 2,50
24 240 115 5.6 9,5 105 | 40 | 348 | 27,30 | 3460 | 289,0 | 9,97 | 163,0 | 198,0 | 34,50 | 2,37
Béng 3-6. Thép can dang chi¥ [ ¢6 géc nghiéng ¢ mép
Céc ki higu:
h - bé cao J - mé men quén tinh
b - bé ring canh W - mé men chdng uén
d - bé day ban bung rx,y - bdn kinh quén tinh
t - bé day trung binh cia canh S - mé men tinh clia mia tiét dién
3 R - bdn kinh géc tron trong zo - khodng cach tir trucy -
'yh r - ban kinh géc trom & mép dén mit ngoai bung
Theo TCVN 1654 - 1975
Trong Kich thwde, mm Dién Cic tri s8 d6i &1 cac truc
sg | tich x-x y-¥
higu ;: h b Fl t R r ;:f !
en, | Jy, | Wy | 1y So | dy [ Wy | 1y Zor
&G) om® | om* i em’ | em | em® | em® | em® | em cm
1 2 3 4 5 8 7 8 9 10 11 iﬂ 13 15 15 16 17
5 4,84 50 32 4,4 7,0 6,0 25 | 6,16 | 228 | 9,1 1,92 | 5,59 | 5,61 | 2,75 10,954 1,16
65 (590 (65 | 36 | 44 | 72 | 65 | 25 | 7,51 | 48,6 | 150 | 2,54 | 9,00 | 8,70 | 3,68 | 1,08 | 1,24
8 7,056 80 40 4,5 7,4 6,5 2,5 | 898 | 894 | 224 3,16 | 13,3 | 12,8 | 4,75 | 1,19 | 1,31
10 | 859|100 | 46 | 45 | 7.6 | 7.0 | 30 | 109 | 174 [ 348 | 399 | 20,4 | 204 | 6,46 | 1,37 | 1,44
12 10,4 | 120 52 4,8 7.8 7.5 3,0 | 13,3 304. 50,6 | 4,78 | 29,6 | 31,2 | 8,52 | 1,53 | 1,54
. 14 12,3 | 140 58 4,9 8,1 8,0 3,0 | 15,6 | 491 7;0,2 5,60 | 40,8 | 45,5 | 11,0 | 1,70 | 1,67
14a | 13,3 | 140 62 4,9 8,7 8,0 3,0 17,0 | 515 | 77,8 | 5,66 | 45,1 | 57,5 | 13,3 | 1,84 | 1,87
16 14,2 | 160 64 5,0 8,4 8,5 3,5 | 18,1 | 747 | 93,4 | 642 | 54,1 | 63,3 | 13,8 | 1,87 | 1,80
16a | 15,3 | 160 68 5,0 9,0 8,5 3,5 | 19,5 | 823 103 | 6,49 '59,4 78,8 | 16,4 | 2,01 | 2,00
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Ay

| omega
Wx
Wy
wz

CAC THONG SO THUOC TiNH

Cross section area

Shear rigidity factor - Reduced sectional area for calculations
of shear deformations (for calculations of shear deformations
XY} in the Y axis direction.

Shear rigidity factor - Reduced sectional area for calculations
of shear deformations (for calculations of shear deformations
XZ) in the Z axis direction.

Moment of inertia.

Moment of inertia about the Y axis.

Moment of inertia about the Z axis.

Sectional moment of inertia.

Section modulus for calculations of torsion stresses.

Shear area - Reduced extreme shear stress coefficient (Qy).

Shear area - Reduced extreme shear stress coefficient (Qz).

Wely, Welz

Wply, Wplz

vy

vpy

VL

vpz

CAC THONG SO THUOC TiNH

Elastic section moduli (You do not need to specify these
moduli, because they are calculated automatically as the ratio
of the moment of inertia to the distance from the most remote
section fibers.)

Plastic section moduli.

Distance of the most remote fibers measured with respect to
the local Z axis (distance at the positive side of the local Y
axis). The value is required when specifying the value of
normal stresses. (See the following image.)

Distance of the most remote fibers measured with respect to
the local Z axis (distance at the negative side of the local Y
axis). The value is required when specifying the value of
normal stresses. (See the following image.)

Distance of the most remote fibers measured with respect to
the local Y axis (distance at the positive side of the local Z
axis). The value is required when specifying the value of
normal stresses. (See the following image.)

Distance of the most remote fibers measured with respect to
the local Y axis (distance at the negative side of the local Z
axis). The value is required when specifying the value of
normal stresses. (See the following image.)
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ANG SECTION DATABAS
Channels with inclined flanges by
GOST 8240-85
-[ ) + Length unit [mm]
Save

= 616 Jmm™2]
b= (8035 4]
- (222000 fom™4]
2= 56100 fm”4]
= (448 [mm™2]
= (220 [mm™2]
W= 1148 [mm™3]
= |0 Jmm™2]
Wz=|0 [mm™2]
Wiply = 5590 ™3]
Wplz = (5434 54 Jmm™3]
= (0219 [m”2/m]

ight = |4.84
vy ITE ] | wiEld ] M S8
t | + lomega = |0 Jmm™§]

‘ bEE ] )

Dién tich thép truc X

Momen quan tinh truc x

Momen quan tinh truc v

Momen quan tinh truc z

Heé sb do cliing chéng ct trén truc Y

Hé s6 d6 cimg chéng cét trén truc Z

Mbmen chéng uén truc X

Dién tich cit — Hé s6 khir img xuét cit tai gioi han Qy
Dién tich cit — Hé sb khir ung xuét cit tai gi6i han Qz
M6 dun d&o cta TIET dién truc Y

Mo dun déo ctia TIET dién truc Z

Dién tich trén mot mét dai

Khéi lwgng trén trén mot mét dai

Moémen quén tinh cua tiét dién

I New Section =

TIET DIEN THANH CO HINH PAC BIET

- EN

]
[¥]
=]

Gamma angle: | 0 w |(Deg) Section type: Steel

Standard | Parametric | Tapered | Compound | Spedal | Ax, Iy, Iz...

Label: Dimensions {cm)
WTA 500-200%10 Selection of a section:
Color : Auto ” WT (A w500 v |200x10 v

tw= 0.2 hw | 50.0

b1
tf1
tw hw b1 b2 = | 20.0
t2 tf1 | L0 tf2 1.0
b2

Close Help Mhom CCT3

1.0
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CONG THUC TINH TOAN TIET DIEN
THANH CO HINH DANG DAC BIET

o A-2 mm (standard section label: WTA ...}
o B -2.5mm (standard section label: WTB __)
o C -3 mm (standard section label: WTC _..)

- With user-defined values:
b1

1
MI}
2
b2
o S (Standard section label: WTS )
ot

- Web thickness

w
o h - Web height
o b1 - Width of the upper flange

oty - Thickness of the upper flange
ob 5 Width of the lower flange

o ‘rz - Thickness of the lower flange

o f- Wave amplitude
o m - Projected length of a wave
o s - Developed length of a wave

All dimensions are those of the SIN section family; therefore, the fields for defining the dimensions are unavailable.

o moreover, in the calculation of section properties the following variables are used:

Geometrical properties

Total section height: H=h + t,+t,

Cross-sectional area of flanges

Af = b1*tf1 + b2 * 12

Cross-sectional area of a web

Aw =h*tw

Total section area

A= Af+ Aw

Cross-sectional areas effective for shear

Ay = b1 *tf1 + b2 * tf2 - Cross-sectional area of flanges

Az = Aw * m [ s - Reduced cross-sectional area of the web

CONG THUC TINH TOAN TIET DIEN
THANH CO HINH DANG DAC BIET

Self-weight

G= Gf +Gw

Gf: re *Af*l

Gw = rS*Aw*Iw:r*Aw*Ifm s
where:

Af- Cross-sectional area of flanges
AW- Cross-sectional area of the web
g = Unit weight of steel

| - Member length
Iw - Developed length of the web plate: Iw=1/m*s
m - Projected length of a wave

s - Developed length of a wave.
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CONG THUC TINH TOAN TIET DIEN
THANH CO HINH DANG DAC BIET

Properties calculated without considering the web
Static moment
S=b1*tf1*(h+t2+tf1/2)+b2*tf2*f2/2
Position of the section centroid
L5
B A_f
vy = 1y = 05" maxiby ba)

Ve=H- Vs

Moments of inertia about Y and £ axes, respectively, of a section made only of flanges

-2

k)
v i
‘2

3 rs

Bt
=210 ypt
T

32 3
ta h, Loy
1707 T
\\

v, —— +b, -t
2 2

27427 Ve
A
3 K
fz=b1 5;1+b2 Lon
12

Torsional moment of inertia

= =%-(b1 g by i)

CONG THUC TINH TOAN TIET DIEN
THANH CO HINH DANG DAC BIET

Hexagonal openings:

| A, IIC ¢ - Cut depth

I | w - Distance between openings
f | a - Spacing of openings

*ﬂ* a
‘:w1 Hexagonal openings with an additional spacer plate:
’I[ﬁs ¢ - Cut depth
| | w - Distance between openings
— hs - HEtht ofa spacer plate
LTS " a - Spacing of openings

= Round openings:

| ! d - Diameter of openings

:_O_@_:} w - Distance between openings

—_— H - Section height

FLLEY
http://help.autodesk.com/view/RSAPRO/2015/ENU
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CONG THUC TINH TOAN TIET DIEN
THANH CO HINH DANG DAC BIET

SECTIONS WITH HEXAGONAL OPENINGS
Geometrical properties

Total section heightt H=h+c+h s

Cross-sectional area of the solid section

Ap=A+c*iw

Cross-sectional area of the section with an opening

Ao=A-c*tw

Cross-sectional area of the T-shaped part of a section (section with an opening)

A=05%A0

Cross-sectional areas effective for shear

Ay = 2 * bf * tf - Cross-sectional area of flanges

Az =tw * (h - 2 *{f - c) - Cross-sectional area of the web in the weakest section - with an opening
Position of the section centroid

vz=vpz=05*H

¥y =vpy =050 B http://help.autodesk.com/view/RSAPRO/2015/ENU

CONG THUC TINH TOAN TIET DIEN
THANH CO HINH DANG DAC BIET

Moments of inertia about Y and Z axes, respectively, of the section made only of flanges:
» A solid section

iy - HE N (b‘!')'f;'CH‘!_f):' +—';j'('5_‘!n:|
3

br == 2

2
+,«’(4—;:)-[§—:, —r-(1—_12?3%)] +

4t ]_—E— 1
3016 4-m

(e +hs),’
12

Bp-k+

= A section with an opening Arithmetic average of the moments of inertia of sections weakened and not weakened by openings

bo-pp- @t 4 (a-w) bho+w bp

12 a
3
e e (@ - W) fzo+w- fp
b= 2 Ea -
Torsional moment of inertia
I =]_-(2-aJ 2+ -2ty —6)e,)
2 http://help.autodesk.com/view/RSAPRO/2015/ENU
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CONG THUC TINH TOAN TIET DIEN
THANH CO HINH DANG PAC BIET

SECTIONS WITH ROUND OPENINGS

Geometrical properties

d - Diameter of openings

w - Distance between openings

H - New section height (total height of the section with a spacer plate)
Cross-sectional area of a solid section

Ap=A+(H-h)*tw

Cross-sectional area of a section with an opening

Ao=A+(H-h-d)*tw

Cross-sectional area of the T-shaped part of a section (section with an opening)
A=05%*A0

Cross-sectional areas effective for shear

Ay = 2 * bf * tf - Cross-sectional area of flanges

Az =tw *(H -2 *if - d) - Cross-sectional area of a web in the weakest section - with an opening
Position of the section centroid

vz=wpz=05%H

W = vpy = 057 bf http://help.autodesk.com/view/RSAPRO/2015/ENU

CONG THUC TINH TOAN TIET DIEN
THANH CO HINH DANG PAC BIET

Moments of inertia about Y and £ axes, respectively, of the section made only of flanges

A solid section

g HY )t (H-t)2 67 (k-t) H 2 ¥

hp =2 + + +rofd-me | —-¢, —r (1= +
T 2 6 - 2 7 ( 12—3;-r)
+ 40t l= 1

3 16 94-m)

3
bo-g+ ST
12

) _ _ Arthmetic average of the moments of inertia of the sections weakened and not weakened by openings
A section with an opening

d- o+ w hp
g b= d+w
bo=bp -
2 s . [z_d-[zo+w p
o=p+ TG 4t diw
12 12 Torsional moment of inertia

1x=1§‘(2-bf-z,3+(ﬂ—2‘zf -d)e,n)

http://help.autodesk.com/view/RSAPRO/2015/ENU
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CONG THUC TINH TOAN TIET DIEN
THANH CO HINH DANG PAC BIET

SECTIONS WITH HEXAGONAL OPENINGS

Because a castellated section with hexagonal openings is made of a standard section (with
known parameters) with almost no losses (only section ends, but they can be disregarded), its
weight is the weight of the initial section. If the section includes additional spacer plates, the
weight of spacer plates should be added to it:

G=g+Gs

g - Weight of the initial section
W

G=g, (1) =
a

where:

h : g w” Cross-sectional area of a spacer plate
r.- unit weight of steel

Therefore, the self-weight

w
G=grpo ) — http://help.autodesk.com/view/RSAPRO/2015/ENU

CONG THUC TINH TOAN TIET DIEN
THANH CO HINH DANG DAC BIET

SECTIONS WITH ROUND OPENINGS

The self-weight of a castellated section with round openings should be calculated as a weight of
the section with a spacer plate (height 'H'), of the solid cross-section, and reduced by the weight
of openings.

Weight of the initial section (from a database): g
Weight of the solid section with a spacer plate: g1 =g+rs*(H-h) " tw
Weight of the castellated section with round openings
d? 1
G=gtpo, (H-h)t,-p, 'HT-z,-—w
http://help.autodesk.com/view/RSAPRO/2015/ENU
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Gido trinh Robot Structural = Tap 1

Nguyén Hoang Anh

] New Cable

Y

e
o]

"-..._______._..--"

Dién tich tiét dién  Segtion AX: (cm2)

Material: 5235 [¥]
. Céc thong siag::’tp ndi
Assembling p &S

THIET Ung suét cing () Stress SIGMA (MP3)
L AP CO Luc cing (®) Force Fo M)

2 i D dai OlLength L m)
SO,\ DU Do co din dai () Elongation
LIEU CHO [ Relative {m)

" r
DAY CAP [ had || cose || Hem
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Gido trinh Robot Structural — Tap 1 Nguyén Hoang Anh

SO PO TINH DAY CAP
I]_ dx0 X Temperature T0 1 —— OR(x) q0V(x), q0z(x)
First stage
HO-R0a m HO+ROb (initial)
HO+dHO — j‘
LN A - .
Q0+d00 v ax(x) P Wx), az(x)
Y %
H-Ra H+Rb Second
7 ecohd stage
: = i - = (final) ¢
Q A B
ds Temperature A
H T
{ H+dH
T L2
v Q+dQ
q - .
i RN A M s —> 2 o o ()
2 7 “
— |
| —— -
N(x) .
http ://help.aut?)desk.com/Vlew/RSAPRO/ 2015/ENU

CONG THUC TINH CANG CAP

I1-Ll=A= %—%+ AT 45 — %[Zj[@"[(;{ ;%;xﬂdx _:I[Q[U;‘D)kf[n@(lg’]?]m} (1)
where:

A B - Beginning and end cable node

EF - Cable tension ngidity (where: E - Young's modulus, F - cable cross section area)
a - Coefficient of thermal expansion

| - Initial cable length (for unloaded cable)

D - Distance change between supporis

d - Initial, internal cable shortening/elongation (regulation)

DT - Change in temperature http://help.autodesk.com/view/RSAPRO/2015/ENU
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TIET DIEN SO BO TRONG DAM BE TONG

H
B 74
HINHDANG 7 _
TIET DIEN / h In h
' . % -
Cht nhét
Bing 5-4, Kich thude b, h cia tiét dién dim
Loal dim Nhip L Chiéu m tiét di¢n b
Ki%l-l THUGC - (m) Mot nhip " Nhibu nbip
R 1.1
TEFBIEN Piy 6 | Gt 2L :
Qb | <0 | @yt | o G

L Khih, >0,1 bt <b+12h,
DAMCHUTE / - 0,0sh<hy <01 b <b+6h,

- Theo S6 tay két cAu — Vii Manh Hing
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THIET LAP TIET DIEN CHO DAM BE TONG

I New Section = H Z

General Parameters

Label: BR I

Color Auto v ]h

IE‘ IE‘ @ Basic dimensions (cm)

Khtr md men quan tinh Reduction of mom. of inertia b 0.0
1.00 |*Ix | 1.00 |*Iy | 1.00 |®Iz h 0.0
Dam ¢ tiét dién 2 diu khac nhau Lge tapered section

hz |00 | @

Géc nghiéng 0 v | (Deg) Section type: RC beam ¥

HINH DANG VA TIET DIEN CHIEUCAOTINHTOAN L, '
5 a - TT
Jﬁ. / _ ':;"1'14"4 - @ %< 12,5 - w__ —
b D0} H H H
I"‘: 13,2 E
Iy as b U H
. AR a I=2H I=H 1=0707TH 1,=0,5H
i Y
C 4,=07H
KICH THUGC TIET DIET COT CHU NHAT THUONG DUNG THEP DOC TRONG COT
biem)|15 0 25- 30 .40
. Budng kinh: 12<@<28
h(cm)|15(20,30,35,40 | 25,35,40,45,50 | 30,40,45,50 | ‘40,50,60,70,| = bs250 @min =12’
. . | 80,100 . . - b=2250 @min = 16
Theo So tay két cau — Vit Manh Hung
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THIET LAP TIET DIEN CHO COT BE TONG

I MNew Section = =

General Parameters |

Oja/E/slolob R

e
: Auto b 0.0

Khir m6 men quén tinh
[w] Reduction of mom. of inertia
| 100 |=1x| 1.00 =1y | 100 =1z

G e [0 o) Seciontpe:

add || Cose || rep | BT
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Gido trinh Robot Structural = Tap 1

Nguyén Hoang Anh

wH X%

THIET LAP TIET DIEN CHO XA GO

Job Preferences

TCWN

- Units and Formats
- Materials
[I-Databases

~

@@t +

Browse order of section database

» IEl

W

Steel and timber s Database Database Name Database Description
Vehicle loads ) )
GOSTL GOST Russian Steel Sections
EURO  EuropeSo European Section Database
ECS Eurocode 1995 Timber Sections - Eurocode 5
RUSER  User User profiles database
Reinforcing bars AISC  AISC 14.0 American hot rolled shapes (AISC Edition
Vire Fabrics =+l 51 Joists Steel Joist Institute Database 42th Ed.
[+~ Design codes ™~ < >
£ >
= Open default parameters |
E* Save current parameters as default | oK Cancel Help

HE XA GO

P P i P I New Section
L L] k]
) \
.'"\I/f\llr \ G TYFE
NAVAVA
" _ " / Database | parametric
A S S | O
o it
HETIE Section selection
Label :
Database: 511 Joists w
52DLH10
P B P P B R B R F Steel Joist Institute Database 42th
fiiii731. N _
Max. deflection Section: 52DLH10 v
L/360 v Parameter preview
Gamma angle: 0 (Deqg) Section type: Joist{Joist Girder v
Close Help Joist 5iksi(345MPa)
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Gido trinh Robot Structural — Tap 1 Nguyén Hoang Anh

I New Section = B

Database | Parametric
Tham bién
Label: Parameters (ASD)
Jo Tl (kNjm) Mo men 16n nhét
Auto W Live load (/) Luc cét 16n nhét
Tiéu chudn ) Standard Length (m) 56 dai
B 0 dai
ao ) Envelope Weight (ki fm)
To hop () Joist Girder _ Trong lugng
D6 vong i da Max. deflection Heds (em) Chiéu cao
~ If m4
HE Lf360 ¥ el Momen quan tinh
XA Gamma angle: 0 (Deg) Section type: Joist{Joist Girder w

X
X

GO Close Help Joist 50ksi({345MPa)

HE XA GO

?
) Job Preferences 6
B’* E X .K TCWN W
[#- Units and Formats ~
- Materials )
kS Browse order of section database
[~ Databases @ # *
Steel and timber s Database Database Name Database Description
i~ Vehide loads . .
.. Standard loads GOSTL GOST Russian Stee| Sections
:----Building sails EURO Europ&_:%:. European Section Database
. Bolts ECS Eurocode 1995 Timber Sections - Eurocode 5
‘.. anchor balts RUSER.  User User profiles database
- Reinforcing bars AISC  AISC 14.0 American hot rolled shapes (AISC Edition
‘... \ire Fabrics Y 51 oists Steel Joist Institute Database 42th Ed.,
[#- Design codes hd < >
< >
= Open default parameters |

EV: Save current parameters as default | OK Cancel Help
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THANH - BAR

C6 tht ca cac M6 dun tinh toan

Dung dé vé cot, dam, gidng

= Moi phﬁq tir dugc mo hinh héa theo 2 diém (dudng cong tap hop nhiéu
duong thiang)

= NOoi luc trong thanh Xuét hién cac diém trén thanh ca 2 dau thanh

Company: www.Huytraining.com 50
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Gido trinh Robot Structural — Tap 1 Nguyén Hoang Anh

THANH - BAR

= Cac luc trong mo hinh 3D
* Chju mémen uén theo 2 phuong
* Chiju lyc cit theo 2 phuong
» Chiu lyc doc, Mdmen xodn
= Tai trong
= Tai trong ban than
= Luc tép trung

* Luyc phan b

NAMES OF BARS / OBJECTS

= %t - name of the bar type

= %n - object number

= %o0 - structure object

= %s - section name for the bar or thickness name for the panel
= %i - number of the initial node of the bar

= %] - number of the end node of the bar

= %I - story

= %m - name of the material for the bar or panel
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NAMES OF BARS / OBJECTS

* %n— S6 hidu dbi tugng

%t — Kiéu dbi tugng

* %o - Doi twong két cdu

» %s — tén mat cit cta thanh hodc do day cta thm
* %i—Tén sb nut lién két cua thanh

* %j — Tén nut lién két tai diém cudi cua thanh

* %I — Tén tang

= %m — Tén vat liéu

= “..”—Thémky tu vao ...

TEN CHO TUNG MAT CAT
UN
Section Type Label
Rectangular solid RECT_1
Round solid PIPE_1
Round ROUND_1
Box 1 BOX1_1
Box 2 BOX2_1
| bisymmetric I-BI_1
| monosymmetric FMO_1
Angle ANGL_1
T-section TEE_1
C-section CHAN_1
Cross CROSS 1
Polygon POLY_1
Company: www.Huytraining.com 52
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GOC XOAY GAMMA

GAMMA Angle - & Z
Value: 0.0 (Dea)
Y
Special values: = x
X
N i / 33’ GAMMA=30 GAMMA=30
Mumber: 7
2=ks \%
| | P MMA=15 L.
GAMMA=_90
sply | Close || Hep | GAMMA=0 [ - GamMMA=180 M.
L - e
-l

GAMMA=90
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Gido trinh Robot Structural = Tap 1

Nguyén Hoang Anh

CHUC NANG CUANUT

Déi tugng co ban nhét trong viée phan tich két ciu
Céc phan tir lién két voi nhau tai nut => hé két cau

Tai gdi tya chuyén vi ctia nut theo phuong ctia gdi tua
Lién két vi dat: 1a Ik gbi dd, Ik dan hdi

Céc rang budc: rang budc cting, va rang budc ddi ximg
C6 thé dat tai trong tap trung

Céc lyuc trén thanh va tim duge don vé diém nat

Tir d6 1ap hé phuong trinh can bang dé giai thuat toan
Chuyén vi ciia nit chinh 12 4n s6 ma RSAP can tim

Céc chuyén vi tai ntit con goi 1a bac tu do

CAC TINH NANG CUANUT

Thanh hodc tdm c6 thé tu phan chia thanh nhiéu diém nut
Ban than ndt c6 thé xem nhu 1a mot phan tir

Co hé toa do dia phuong riéng

C6 6 thanh phan chuyén vi tai mdi nat (3 thing, 3 xoay)
Chiu tai truc tiép: tai trong tim trung tai niit

Chiu tai gian tiép: Phan luc tai gbi tu va lién kiét dan hoi

Vi tri ciia nat va phan tr anh hudng dén d6 chinh xac ctua hé két cau

Chuyén vi tai nut 1a an so can tim
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Gido trinh Robot Structural — Tap 1 Nguyén Hoang Anh

MOTSOLUUY

= Ddi voi thanh: 1 phan tir va 2 niit & miéu ta hinh dang két cau
= DPbi voi dudng cong: tap hop nhiéu dudng thang va nhiéu nat
= Bién cua phan tir ciing 1 vi tri cac nat

= Tai vung c6 ung suat 16n (hoac thay d6i dot ngot) can chia cac phan tir
nhiéu hon va khoang cach gitra cac nit ngan hon

= Trong bai todn phan tich dao dong can chi thanh thanh cac doan nho

XAC PINH CAC NUT

= Co su gian doan vé vat liéu

» Thay dbi chiéu dai tiét dién

= Thay ddi cac dic trung hinh hoc
= Lién két ndi dat

= Vi tri c6 luc tap trung (trur thanh)
» Bién cua két cdu

= Giao diém cua cac thanh va cac diém goc
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Gido trinh Robot Structural — Tap 1 Nguyén Hoang Anh

CAC BAC TU DO TAINUT

« UX:di chuyén tinh TIET doc
truc X

« UY:di chuyén tinh TIET doc

- trucY

e UZ:di chuyén tinh TIET doc

truc Z

* RX: quay quanh truc X
* RY: quay quanh truc Y
"~ » RZ: quay quanh truc Z

CAC HE SO PAN HOI

e KZ: A A 22 X: A
» KX: H h X
ke A*E/L € s0 dan hoi nén doc truc
o KX, KY: » KY: H¢ so6 dan hoi nén doc truc Y

- For a roller support: k=0 A £ an L Ae A
_For a pinned support k=3 *E*1/1~3 " KZ: Hé s6 dan hoi nén doc truc Z

-Forafixed support k=12"E*I/L"3 | yy. Hé sb dan hdi nén quay quanh truc X

o HX, HY: ) .
- For a roller support: k=E * /L = HY: H¢ s dan hoi nén quay quanh truc Y
- Forapinned support: k=3*E*I/L 4o i a.
-For a fixed support k=4 *E * |/ L = HZ: H¢ s6 dan hoi nén quay quanh truc Z

Depending on a direction | =y or | = |z.

» HZ:
k=G*Ix/L

Where: G =E/ (2°(1+v)). htp://help.autodesk.com/view/RSAPRO/2015/ENU
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Gido trinh Robot Structural — Tap 1 Nguyén Hoang Anh

HE SO MA SAT

H¢ s6 ma sat khung 2D * Friction coefficient mi : hé

* Ffrict <mi* Fn/gM + To sé ma sat mi

H¢ s6 ma sat khung 3D  Cohesion To: luc ké dinh

. l;frict (dir)<mi*Fn/gM+  « Coefficient gM: hé 0 eM
(0]

= Ffrict (dir2) <mi * Fn/ gM +
To

http://help.autodesk.com/view/RSAPRO/2015/ENU

HE SO MA SAT
VAT LIEU KHOANG XAC PINH HE SO MA SAT

Bé tong — Bé tong 0.5-1.0
Thép véi bé tong 03-04
Thép vai thép 02-08
G0 v6i bé tong 0.8-1.0
G6 v6i thép 05-1.2
Gb v6i gd 0.4-1.0

Cao su vdi bé tong kho 1.0

Cao su voi bé tong udt 0.30

http://help.autodesk.com/view/RSAPRO/2015/ENU
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CHUC NANG CUA BAN LE PHI TUYEN

» Sir dung trong phan tich thing bang

= Céc hé két ciu sir dung
= Gian 2D, 3D
* Tém phing tng suit
« Tém phing dan hoi
» Két ciu khong dbi xing trong cac ving dia chat manh (dong dat)

+ Khi tao ban 1& vao thanh thi sé bac tu do s& ting 1én
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NENEEE=EERE

X Delete

b & 2l Stecl Laal Hinge
' Steel Moment Hinge
/Steel Shear Hinge

Cument selection
Coordinate
(@) relative (x/L)
x= (000
(_) absolute (m)
2y Cloze Help

BAN
LE PHI
TUYEN

TINH TOAN BAN LE PHI TUYEN
1 & 2
1 =—Tf (0050
I ry = Tfppe(duzoe)
1 3 4 ) fjﬂ,c=[j;],3=1,Nif.!-r
| Tdhag()T™ - Tdiag (k) T"
— Tdiag (KITF  Tdiac(kI T
http://help.autodesk.com/view/RSAPRO/2015/ENU/
# MNon-linear Hinges - © # Non-linear Hinge .. = F

Label: Hinge_1

Kiém tra mg suét va momen riéng
[ Nomal stresses in complex stress state
Definition of hinge model  Pinh nghia mo hinh ban 1&

Type: force - displacement  Kiéu luc chuyén vi

Hinge model
Fx | SteelFx v
[CIFy Steel Fx
[Fz Steel Fx
Type: moment - rotation  Kiéu momen xoay
Hinge moded
[ Mx Steel Myz
My Steel Myz
Mz Stee! Myz
Type: stress - strain Kiéu ung suét cang
Sa(Fax, My, Mz)
Add Cloge

Help
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Gido trinh Robot Structural — Tap 1 Nguyén Hoang Anh

Available Degrees of

_ i o

e 2D frame - Sx(FX, MY) 2DFrame Khung2D  FX,FZ MY

* 2D truss - Sx(FX) Grilage ~ Daicoc FZ, MX, MY
Grillage and Plate - Sx(MY)
3D truss- Sx(FX)

3D frame- Sx(FX, MY, MZ) 3D Frame Khung3D all
Shell - Sx(FX, MY, MZ)
Solid - Sx(FX, MY, MZ)

Plate Tém FZ, MX, MY

Shell  vs all

Solid  Khoi dac all

Pushover curves | Points | Parameters
DINH Parameters of model
NGHIA Model name:
A 1 Type ’ ,
MO HINH force-dizplacement  Luc va chuyén vi (X chuyén vi, Y luc)
Acceptance critenia — 11€u chi chap nhan duoc
positnie negatiie
Su dung ngay Immediate cccupancy (10) 0.0 4.0
D0 an toan Life zafety (L5) 00 0.0
D bén vimg cua két cu Structural stability (S5) 0.0 0.0
Tinh toan gi¢i han chuyén vi (| Calculate mit displacement 1
Tinh todn gi6i han cia lyc || Calculate bmit force 1
Unlcading method: elashc w | |0
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Nguyén Hoang Anh

Pushowver curves | Points | Parameters
DINH Parameters of model
NGHIA el e

4 . Type Momen va goc xoay (X goc xoay, Y momen)
MO HINH romert ofon .

Acceptance ontena  Tjéu chi chdp nhén duoc ,

SIS negatve

Su dung ngay Immediate cccupancy (10) ). 00

D0 an toan Life safety (LS) 0. D0

D) bén viing cua két chu Structural stability (SS) 0.000
Tinh gidi han xoay [ ] Calculate it rotation 1
Tinh gi6i han momen [ Calculate hmit mement 1
Phuong phap d& tai Unlcading methed: elastic w | |0
Fy .

f elastic mixed

Pan hdi S Hén hop
u
- A u
"0<a<l i
'y Déo Hu hai
f plastic 7 damage
\P DO
? ;'rl L H
TAI a=1 a=0
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PTPT UON - BENDING (MY,MZ)

2.0

F/Flim 5 c

1.0 |

] E

0.0 A

-1.0 |
dedli m
-2.0
-10.0 0.0 10.0

= The slope between points B and C is 3% strain hardening.

= Points C, D, and E based on FEMA 273 (table 5.4) for b/2tf <
52/(Fyc)*/2.

PTPT CAT - SHEAR (FY,FZ)

2.0
FfFlim 5 C
D E

0.0 oy

-1.0 1-_'-—_'_|
__,_.—l—'-'__
didlirm
-2.0
=200 =-10.0 0.0 10.0 20.0

= The slope between points B and C is 3% strain hardening.

= Points C, D, and E based on FEMA 273 (table 5.8, Link beam, Item a).
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PTPT LUC DOC -
LONGITUDINAL FORCES (NX).

Q
| F/Flim

c

11

1.0 ¥
[y
I
¥

Mm

=

0.0 " a

B

-1.0

L

d/dlim
=20
-=20.0 -10.0 Q.0 10.0 20.0

The slope between points B and C is 3% strain hardening.

= Initial compression slope is the same as the initial tension slope.
= Points C, D, and E based on FEMA 273 (table 5.8, Braces in tension).

= Points C', D', and E' based on FEMA 273 (table 5.8, Braces in
compression, Item c)
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TINH CHAT CUA TAI TRONG

= Chat tai phai phu hop vdi so d6 tinh toan

Chat tai 1a nhiém vu cta nguoi st dung

= Viéc tinh toan do phan mém RSAP

hop tai trong

= Tap hop nhiing tai trong do cung mdt nguyén nhan giy ra goi la truong

STT| TEN TIENG ANH TEN TIENG VIET VIET TAT MAC
PINH
1 Dead Tinh tai DLI1
Live Hoat tai LL1
3 Live short — term Hoat tai tirc thoi LL1
k)
4 | Wind Tai trong gio Windl
5 Snow Tai trong tuyét SN1
6 | Temperature Thay d6i nhiét o Templ
7 | Accidental Tai trong ngau nhién Accl
8 | Seismic Tai trong dong dat Seisl
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GOC NGHIENG LUC TAC DUNG TAINUT

Y1

X=X0 —_—— - - X1

TAC DUNG LECH TAM TAI THANH

—-\H"-H
Mx = FZ*y - Fy*z
My = Fx*z
Mz = - Fx*y
Company: www.Huytraining.com 65
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Bang 4- Gia tri ap luc gio theo ban dé phan viing ap huc gi6 trén lanh thé Viét Nam

Viing 4p luc gi6 trén ban do 1 1 11 v v
W, 65 95 125 155 185

Bang 5- Bang hé so k ké dén su thay doi 4p luc gié theo do cao va dang dia hinh

q\%ahinh trénﬁ trai Tuong d(;)ai tréng trai Bi Ché chin
Do cao Z, m
3 1,00 0,80 0,47
5 1,07 0,88 0m54
10 118 1,00 0m66
15 1,24 1,08 0m74
AP LUC GI (’) ig 123 :; gzig
: N 40 143 1,28 0m97
THEO TIEU 50 147 134 1m03
A 60 1.51 1,38 1m08
CHUAN 80 1,57 1,45 118
100 1,62 1,51 1,25
2737:1995 150 1,72 1,63 1,40
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Nguyén Hoang Anh

CHUAN
2737:1995

AP LUC GIO
THEO TIEU

Phu luc E
Bang E1- Phan vung ap luc gié theo dia danh hanh chinh
Pia danh Ving bia danh Vung
. Tha do Ha Noi: Huyén Chau Thanh LA
Noi thanh II.B Huyén Chau Phu LA
Huyén Déng Anh ILB Huyén Chg Méi LA
Huyén Gia Lam ILB Huyén Phi Tén LA
Huyén Séc Son ILB Huyén Tan Chau LA
Huyén Thanh Tri IL.B Huyén Tinh Bién LA
Huyén Tir Liém LB Huyén Thoai Son LA
. Thanh phé Ho Chi Minh Huyén Tri Ton LA
Noi thanh ILA . BaRia -Viing Tau
Huyén Binh Chanh ILA Thanh phé Viing Tau ILA
Huyén Cin Gid ILA Huyén Chau Thanh ILA
Huyén Cu Chi LA Huyén Cén dao LA
Huyén Hoc Mén ILA Huyén Long Dat ILA
Huyén Nha Be ILA Huyén Xuyén Moc ILA
Huyén Thii Diic ILA . Bic Thai

2
3 |Tailiéu tham khdo: Piéu 6 TCXDVN 2737_1995
4

5 |Vung 4p luc gio: II A
6 = Gid tri dp Ife gid iy theo bdn d6 phiin viing : W, 83
7 |Dang dia hinh : A
8 = Hé 56 k tinh d€n sif thay d6i ciia 4p Iife gid, ndi suy theo bing 5
9 = Hé s6 khi d6ng c 14y theo bing 6 Cy= 0.3
10 C,= -06
= Hé 56 40 tin cdy cua tdi trong gic 7= 12

C D

TINH AP LUC GIO THEO TCVN 2737 - 1995

XA C PINH GIO TINH

2
13 |Gid tri tiu chudn thinh phin tinh cia tii trong gid W tinh theo céng thifc:
4

W=Wyxk

XCX7Y

15 | Tdi trong gié quy vé phin bé déu d san cdc ting qq, q, tinh theo cdng thifc:

16 qe=Wgxh
17 qr=Wypxh

(daN/m?)
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Gido trinh Robot Structural — Tap 1 Nguyén Hoang Anh

TINH AP LUC GIO THEO TCVN 2737 - 1995
A -] C D E F G H 1 K L M N _
13 Gid tri tinh todn cu thé cho tirng sin trinh bay trong bang dudi diy:
19 S Caody | Hesd | Wy, |Béringdingio(m)| h Fx Fx Wy Wy Qa Q
20 (m) k  |(daN/m?’)|Phuong X |Phuong Y| (m) |(daN) |(daN) (daN/m? |(daN/m? | (daN/m) |(daNim)
21 Mdithang | 399 143 | 199399 9 1025 | 155 | 2782 | 3168 | -3.168 | 113942 | 85457 | 17661 | 132.458
2> HNM2 396 143 | 199399 9 9 2.15 | 3858 | 2858 | -3.858 | 113942 | 85.457 | 244975 | 183733
23 HNM1 381 142 | 198005 9 9 205 | 3653 | 3653 | -3.653 | 113,146 | 84.859 | 231949 | 173961
24 Sdnthugng | 368 141 | 196611 18 175 32 | 1132511010 | -1101 | 112,349 | 84262 | 359.517 | 269.638
35| Téng 10 332 139 | 193.821 18 17.5 36 | 12560 | 12211 -12.211 | 110755 | 83.066 | 398.718 | 299.038
26| Téng9 296 137 | 191.033 18 175 36 | 12379 | 12035 | -12.035 | 109.162 | 81.871 | 392.983 | 294,736
27| Téng$ 2 134 | 186.849 18 17.5 36 | 12108 | 11771 | -11.771 | 106771 | 80.078 | 384.376 | 288.281
28| Téng7 224 131 | 182667 18 17.5 36 | 11837 (11508 | -11.508 | 104.381 | 78286 | 375772 | 281.83
29| Téng6 18.8 128 | 178.483 18 17.5 36 | 11566 | 11244 | -11244 | 10199 | 76.493 | 367.164 | 275.375
30 Téngs 152 124 | 172.905 18 175 36 | 11204 (10893 | -10.893 | 98.803 | 74.102 | 355691 | 266.767
31 Téng4 116 12 | 167328 18 175 36 | 10843 | 10542 | -10542 | 95616 | 71712 | 344218 | 258.163
32| Ting3 8 114 | 158961 18 175 3.8 | 10873 | 10571 | -10571 | 90.835 | 68.126 | 345.173 | 258.879
33| Téng2 4 104 | 145017 18 175 4 | 10441 | 10151 -10,151 | 82.867 | 62.15 | 331.468 | 2486
34 Tingl 0 1 13944 18 175 2 | 5020 | 4880 | -4.88 | 7968 | 5976 | 15936 | 119.52
TIEU CHUAN TAI TRONG GIO TUYET
.
= American snow/wind code ASCE 7-02
* Snow/wind code Eurocode 1 (EN 1991-1-3:2003 - wind and EN 1991-1-4:2005 -
SNow)

= French snow/wind codes

= NV 65 code - Morocco

= Spanish snow/wind code NBE-AE 88

= Jtalian snow/wind code DM 16/1/96

= Algerian snow/wind code

= Romanian snow/wind code STAS 10101/20-90/21-92

= Polish snow/wind code PN-80/B-02010

= Polish snow/wind code PN-EN 1991-1-3/4:2005

= Russian snow/wind code SNiP 2.01.07-85
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Nguyén Hoang Anh

Khong c6 twong chin mai
Khong c6 15 trong

San dl}(')i khong dat trén
nen dat

Mai nghiéng

Chiéu sau

Chiéu dai
mui khoan

TAI TRONG GIO THEO TIEU CHUAN CUA

NGA SNIP 2.01.07-85

K Snow and Wind 2D/3D-SNiP 2.01.07-85*

Envelope:  |1.2.3.4, 10,9, 13,12, 11 —
[ ] Without parapets
Wwithout cavibes
[ ]'with base not on ground
[ Isclated rocfs
Total depth: 6000 | (m) Gid \wind
Bayspacing: | 10.00 |(m) Tuyét Snow

Display note after load generation  Hign thj thong bao sau khi tai trong dugc khdi dong

Clo=e Parameters Help

GIO TIEU

2.01.07-85

Chiéu cao cong trinh

Cao trinh tham chiéu

Cao trinh so v&i myc nuée bién

General |\wind | Snow | Permeabiity

Structure dimensions

Structure height:

oo

Reference level: 0.20 (m})

Alttude above sea level: 200.00

Speciic actions

Snow/Wind Loads 2D/3D - SNiP 2.01.07-85*

(m)

[] Multiple roofs (activation)  C6 nhidu mai (néu danh du)

[ Domer windows (actvation) C6 cira s6 mai (néu danh diu)

Chuyén tai trong phan bd déu sang tai trong niit
Change of loads from uniform to nodal
() For all envelope bars

{®) Forbars flomthe ist ~ Ap dung cho thanh dugc chon theo list du6i day

List:

CHUAN SNIP

Generate 3D Generation

Ap dung cho tit ca thanh & hinh bao

Cancel

Help
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K Snow/Wind Loads 2D/3D - SNiP 2.01.07-85% ? |
General | Wind | Snow | Permeability

Zone: Vung la ]

-

Dia hinh Site type: A ¥

\olind pressure  Ap luc gio
®) Automatic 017 (kPa) () Manual {kPa)
Tu dong Thu cong
‘wind pressure distnbution along structure height Ap lyc gié phan b6 doc theo chiéu cao cia cong trinh
@®Constant  Khongddi () Vanable  Thay doi

Specific actons Hoat dong dic trung

[ Structure susceptible to dynamic wind action  Két c4u c6 tinh véi tac dung cia gié dong
4 A
GIO TIEU
CHUAN SNIP
2.01.07-85 Generate 3D Generation Cancel Help '

Coefficents

K Snow/Wind Loads 2D/3D - SNiP 2.01.07-85* ? |

General | Wind | Snow | Permeabiity

Zone:  Vung w

Reduction coefficients  HEé sO giam tai

[JK1 islope up to 12%) forw= |0 [m/s] Cn

[[1K2 (stops from 12 t0 20%) =0.85 v: van td¢ truot khoi

[]K3 workshops) =0.8 mai cta khoi tuyet

Snow pressure 141 trong cua tuyét

(®) Automatic 050  (kPa) () Manual kPz)
Tu dong Thu cong

Gi6i han tinh két cdu nhung bao gdbm
cua s6 mai

2.0

Snow gathering B gom tuyét
Snow redistibution. Tuyét phan bd déu trén bé mat mai

GIO TIEU Sy
CHUAN SNIP

2.01.07-85 Generate 3D Generation Close Cance! Help ]
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K Snow/Wind Loads 2D/3D - SNiP 2.01.07-85* E

[ General | Wind | Snow | Pemeabiity |

Side wal permeabiity  ThAm qua céc birc tuong bén

Left side: [
Right side: (2
Thém qua céc birc tudng trudc va sau
Front and rear wall permeability
Front @)
Bear &)

GIO TIEU

CHUAN SNIP
2.01.07-85 Genewte || MGenemton | | Oose [| Cancdl || Hep |
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DU LIEU PHUONG TIEN

LL] Moving Loads
Vehicle selection
L - Code (base)
X 3.

! s |AASHTO v
i " Vehicle name

——e— - R ——e——— 8- [Hs1514 v
, <
. New Delete
| g-

o Save to database

Péiximg  Tayy

Load type

1 | concentrated force F=53.33 X=0 5=1.83

2 | concentrated force v |F=53.38 A=4.27 5=1.83

3 _|/concentrated force F=0 X=0 5=0

i | linear load

surface load
Vehicle imits Units of
length - (m)  force - (kM)

b=|1.83 di= |0 d2= |0
Bé rong k/c dat tdi dau  k/c dit tai cudi

Symmetric vehicles: Symmetric vehicles: Symmetric vehicles:
F- value of a concentrated force (unit: Q - Value of a linear load (unit: P- Value of a planar load (unit: force/length”2)
force) force/length) X - Coordinate value of the line along which
X - Coordinate value of the point where X - Coordinate value of the line along the force is applied (along the vehicle axis)
the force is applied (along the vehicle axis) | which the force is applied (along a vehicle S - Width of the planar load spacing (only in the
S - Width of the force spacing axis) Y axis direction)
S - Width of the linear load spacing (only in | Dx - Length of a rectangle side upon which a
the Y axis direction) load is acting (along the vehicle axis)
Dx - Length of a segment along which a Dy - Length of a rectangle side upon which a
load is acting (along a vehicle axis) load is acting (perpendicularly with respect to
Dy - Length of a segment along which a the vehicle axis)

load is acting (perpendicularly to the
vehicle axis)

Asymmetric vehicles: Asymmetric vehicles: Asymmetric vehicles:

FX, FY, FZ - values of a concentrated force | Compared to symmetric vehicles, instead of | Compared to symmetric vehicles, instead of the
X - Coordinate value of the point where the S value there is S value there is

the force is applied (along the vehicle axis) | Y - coordinate value of the point where the | Y - Coordinate value of the point where the

Y- Coordinate value of the point where the | force is applied (perpendicularly to the force is applied (perpendicularly to the vehicle
force is applied (perpendicularly to the vehicle axis) axis)

vehicle axis)
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THIEP LAP TAI TRONG GIAO THONG

K Route Parameters
Edge Gamma coef. VR coef. WL coef. HR coef. HL coef. LR
1 [108_EDGE(1) 0 1 1 0 0 0
- 2o A A S >
- Lyc tap trung dugc ap dung cho thanh —— Gi6i han phuong tién dau duong
Concentrated force applied to bar []Vehicle position imit - route beginning

[]Vehicle position fimit - route end ~ Gidi han phuong tién cudi duong
[] Vehicle position - at points of the poldine

[] Moment oniginated from force eccentricity L A A, iR N .
R L A Vi tri phuong tién tai mot diém trén duong
Momen phat sinh tir luc léch tam

Sai s didm dat  Tolerance: 1009 {m)

GIOI HAN PHUONG TIEN TAI BPIEM BDAU
bl

i ] Wehicle pesition limit - route beginning
[ TWehicle position mit - route end
the base point [ Vehicle position - at points of the polyline

ok [ oo

bl
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LUC LECH TAM

Force originating Force originating i
from a vehicle | T from a vehicle |
-

.t/
~ Force acting

N o

~ -~
Ny \,/

-
i NP
Tolerance * -Tolerance

Force originating

¥ Force originating
from & vehicle

from & vehicle

- Load acting ¢
on a bar M=Fe

CAC THONG SO TRONG BANG

= Edge: canh mép hodc thanh chiu tai (duong di)

* Gamma: goc phuong tién

= Coef.VR: hé sd cua luc thang dung tac dung tir bén phai

= Coef.VL: hé s6 cua lyc thang dimg tac dung tir bén trai

= Coef.HR: hé s ciia lyc nam ngang tac dung tir bén phai

= Coef.HL: hé s6 ctia lyc ndm ngang tac dung tir bén trai

= Coef.LL: hé s6 cta lyc doc truc nam ngang tac dung tir bén trai

» Coef.LR: hé sd cua luc doc truc nam ngang tac dung tur bén phai
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!
Ké
.
.
.

PHAN BO LUC

Cac hé sd

force 1
force 2

force 1

force 2

force 3 force 3

“left" side

“right" side

“right" side

vehicle movement cirection vehicle movement direction

VL=1.0 VR=1.0 HL=0.0 HR=0.2 LL=0.1 LR=0.0

t qua tinh toan cac lyc:

Force 1: VL=1.0, VR=1.0, HL=0.0,HR =0.2, LL=0.1, LR=0.0

Force 2: VL=1.0, VR=1.0, HL=0.0,HR=0.2, LL=0.1, LR=0.0

Force 3: VL=1.0, VR=1.0, HL=0.0,HR =0.2, LL=0.1, LR=0.0

Force 4: VL= 1.0, VR = 1.0, HL = 0.0, HR = 0.1 ( l4y gi4 tri trung binh HL
va HR), LL = 0.1 (lay gia tri trung binh LL va LR), LR= 0.0

CONG THUC TINH
F
140
1.30 VP =130 F
1.20
1.10
100
WL = 0 90—}
it LEFT
- halfwidth = half width
on left 20 -15 .10 .05 00 #05 +10 +15 +20  onright
I - maximal width= 4m - RIGHT
S —
Bl =R+ e " " (pr _pF) Ei=r|vP+ S +S(VL—VP)
28 28
s - S +5
Fl=p|Lp+ 32 "(1]_IP) Fl=p|Lp+2m 2 (11— LP)
25 . 250
o S+
Fl=F| HP+ 2 " (H] — HP) Fl=F|HP+Im " (47— HP)
28 25
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TINH CHAT CUA TAI TRONG

Chat tai phai phit hop véi so dd tinh toan

Chat tai 1a nhiém vu cta nguoi st dung

= Viéc tinh toan do phan mém RSAP

Tap hop nhiing tai trong do cuing mot nguyén nhan gay ra goi la truong
hop tai trong
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Nguyén Hoang Anh

TINH CHAT CUA TO HOP TAI TRONG

= T4 hop tai trong 13 t6 hop dé tim ra noi lyc nguy hiém nhat

= T6 hop ti trong thuong goi 14 : “Combo”

= T4 hop tai trong bao gdm: t6 hop co ban va t6 hop dic biét

Céc thirc t6 hop tai trong: phu thudc vao mdi bai toan thiét ké két cau

Tharn khao diéu 2.4 TCVN 2737 — 1995 va theo cac tiéu chuén thiét két
cau khac (TCVN 5574 —2012; TCVN 5575 —2012; TCVN 9386 —2012;

)

niniRl ol

bRl iibe H Sl g

CAC TRUONG HOP TAI TRONG VI DU

: TLBT
: CTAO
: TUONG

: HTAI
: HTDH
: HTNH

: GIOX

: GIOXX
: GIOY

: GIOYY
: DDX

: DDY

Trong luong ban than
Céc 16p hoan thién ciu tao san
Tai trong xay dung

Hoat tai st dung
Hoat tai dai han

Hoat tai ngin han
Tai trong Gid X trai
Tai trong Gio X phai
Tai trong Gid Y trai
Tai trong Gid Y phai
Tac dong ciia dong dat theo phuong X
Tac dong ciia dong dat theo phuong Y
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Nguyén Hoang Anh

TO HGP CO BAN 1 -TCVN 2737 - 1995

STT| TO HQP CAU TRUC CONG THUC
TT Tinh tai TLBT + CTAO + TUONG
1 THI1 Tinh tai + Hoat tai
2 TH2 Tinh tai + Gi6 X trai TT + GIOX
3 TH3 Tinh tdi + Gié X phai | TT + GIOXX
4 TH4 Tinh tai + Gio Y trai TT + GIOY
5 THS Tinh tdi + Gid Y phai | TT + GIOYY

TO HOP CO BAN 2 —-TCVN 2737 - 1995
ST | TO CAU TRUC CONG THUC
T | HQP
6 | TH6 |Tinh tai+ 0.9 x (Hoat tai + Gio X TT + 0.9 (HTAI+GIOX)
trai)
7 | TH7 |Tinh tai+ 0.9 x (Hoat tai + Gio X TT+ 0.9
phai) (HTAI+GIOXX)
8 | TH8 |Tinh tai+ 0.9 x (Hoat tai + Gio Y TT + 0.9 (HTAI+GIOY)
trai)
9 | TH9 |Tinhtai+ 0.9 x (Hoat tai + Gio Y TT+ 0.9
phai) (HTAI+GIOYY)
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TO HOP BAC BIET -TCVN 9386 — 2012
STT | TO CAU TRUC GHI CHU
HOP
Cach thirc thir nhat
10 | THI10 | Tinh tai + Hoat tai = DDX + 0.3xDDY Tac dong dong dat theo
phuong X
11 | THI11 | Tinh tai + Hoat tai = 0.3xDDX + DDY Tac dong dong dét theo
phuong Y
Cach thtrc thtr hai
10 | THI10 | Tinh tai + 0.95xHTNH+ 0.8xHTDH + Tac dong dong dét theo
DDX + 0.3xDDY phuong X
12 | TH12 | Tinh tai + 0.95xHTNH+ 0.8xHTDH + Tac dong dong dat theo
0.3xDDX + DDY phuong Y

KHI CHAT TAI KHUNG PHANG

STT | TO CAU TRUC CONG THUC
HOP
TT |Tinh tai TLBT + CTAO + TUONG
1 TH1 |Tinh tai + Hoat tai TT + HTAI
2 | TH2 |Tinhtai +Gié X TT + GIOX
3 | TH3 |Tinhtdi +Gi6 Y TT + GIOY
4 | TH4 |Tinhtai +0,9 (Hoat tai+ Gié |TT+ 0,9 (HTAI + GIOX)
X)
5 | TH5 |Tinhtai + 0,9 (Hoattai + Gi6 |TT+ 0,9 (HTAI + GIOY)
Y)
6 | BAO |Té hop bao TH1 + TH2 + TH3 +TH4 +TH5
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TO HOP KHI CHAT TAI LECH TANG

TO HOP CAU TROC TH20 Néi lwe TT + 0,9(Ndi lwe HT2) + 0,9(GIOXX)
THI Noi e TT + N6t ne HT1 TH21 Néi lwe TT + 0,9(N6i lwe HT3) + 0,9(GIOXX)
Tm Noi luc TT + Noi luc HT2 TH22 Néi lue TT + 0,9(N6i lye HT4) + 0,9(GIOXX)
TH3 Néi h'm T+ Néi h'm o3 TH23 Néi lwe TT + 0,9(N6i lwe HTS) + 0.9(GIOXX)
THA Noi lwe TT + Noi lue HT4 TH24 Noi lue TT + 0,9(N6i luc HT6) + 0,9(GIOXX)
THS Noi lue TT = Noi lue HTS TH25 Néi lue TT + 0,9(N6i luc HT1) + 0,9(N6i luc HT2) + 0,9(GIOXX)
THG Noi lue TT = Noi luc HT6 TH26 Néi lwe TT + 0,9(Ndi luc HT1) + 0,9(GIOY)
T N6i Iuc TT + Noi Iuc GIOX TH27 | Néi luc TT + 0,9(N6i lwc HT2) + 0.9(GIOY)
THS Noi lue [TT + Nbi lec GIOXX TH28 Noéi lwe TT + 0,9(N61 lue HT3) + 0,9(GIOY)
TH9 Néi lue TT + Noi lwe GIOY TH29 N6i e TT + 0,9(N61 lwe HT4) + 0.9(GIOY)
TH10 N6i lye TT + Noi lwe GIOYY TH30 Néi lue TT + 0,9(N6i lye HTS) + 0,9(GIOY)
TH11 Néi lue TT + Néi lee HT1 + Néi lue HT2 TH31 Néi lye TT + 0,9(Néi lwe HT6) + 0,9(GIOY)
THI12 Noi lue TT + 0,9(N8i lue HT1) + 0,9(GIOX) TH32 Néi lye TT + 0,9(NGi lye HT1) + 0,9(N6i lue HT2) + 0,9(GIOY)
THI13 Noi lue TT + 0,9(N6i Ive HT2) + 0,9(GIOX) TH33 N6i lue TT + 0,9(N6i lye HT1) + 0.9(GIOYY)
TH14 Néi lue TT + 0,9(N6i lyc HT3) + 0,9(GIOX) TH34 Néi lge TT + 0,9(N6i lwe HT2) + 0.9(GIOYY)
THI5 Néi lue TT + 0,9(N6i luc HT4) + 0,9(GIOX) TH35 Noi lue TT + 0,9(N6i luc HT3) + 0,9(GIOYY)
TH16 Néi lue TT + 0,9(Néi lue HTS) + 0,9(GIOX) TH36 N6i lwe TT + 0,9(N6i luc HT4) + 0,9(GIOYY)
TH17 Néi lue TT + 0,9(Néi luc HT6) + 0,9(GIOX) TH37 Néi lue TT + 0,9(N6i luc HTS) + 0,9(GIOYY)
THI18 Néi lue TT + 0,9(Néi Iye HT1) + 0,9(N6i luc HT2) + 0,9(GIOX) TH38 Néi lue TT + 0,9(N6i luc HT6) + 0,9(GIOYY)
TH19 Néi lue TT + 0,9(Néi Iue HT1) + 0,9(GIOXX) TH39 Néi luc TT + 0,9(N61 lwc HT1) + 0.9(N6i luc HT2) + 0.9(GIOYY)

TO HOP THEO TCVN 9386:2012

Bang 3.4 - Cac gia tri ys, déi v&i nha

Tac déng ya,
Tai trong dat 1&n nha, loai
Loai A: Khu vie nha &, gia dinh 0,3
Loai B: Khu virc van phong 0,3
Loai C: Khu vure hdi hop 0,6
Loai D: Khu virc mua ban 0,6
Loai E: Khu virc kho Iwru triv 0,8
Loai F: Khu vuc giao thong, trong lirong xe < 30 kN 0,6
Loai G: Khu vire giao théng, 30 kN < trong luong xe = 160 kN 0,3
Loai H: Mai 0
Bang 4.2 - Gia tri ciia ¢ dé tinh toan yg,
Loai tac dong thay dbi Ting ?
Cacloaitir A-C* Mai 1,0
Céc tang duoc sir dung dong théi 08
Cac tang duoc sir dung doc lap 05
Céac loai tir D-F* va kho Iwu trir 1,0
* Cac loai tac dong thay déi dwroc dinh nghia trong Bang 3.4.
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TO HOP THEO TCVN 9386:2012

Bang : Cac gia tri yg; doi véi nha

2

Tac dong Wes
Tai trong dat 1én nha, loai
Loai A: Khu vyc nha &, gia dinh 0,24
Loai B: Khu vuc van phong 0,24
Loai C: Khu vuc hoi hop 0.48
Loai D: Khu vuec mua ban 0,6
Loai E: Khu vuc kho luu triv 0,8
Loai F: Khu vuc giao thong, trong luong xe < 30kN 0.6
Loai G: Khu vuc giao thong, 30kN< trong lugng xe < 160kN 03
Loai H: Mai 0

STT | TO CAU TRUC GHI CHU
HQP
Céach thitc thi nhat
10 | THI10 | Tinh tai + 0.6x Hoat tai + DDX + Tac dong dong dét theo
0.3xDDY phuong X
11 | TH11 | Tinh tai + 0.6x Hoat tai + 0.3xDDX =+ Tac dong dong dét theo
DDY phuong Y
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4 Editor of code combination regulations - C:\Users\Win 8.1 VS8 X64\AppData\Roaming\Autodesk\A.. — = “_
File Preferences Help
Code: SMiP 2.01.07-85 Wession: 270
Nature Subnature | Ymax| ymin| ¥s | ¥a | Woa| Poz| Wos| Won| e | Wou| Wor| P | & & | »
1_|Dead dead_1.0 1 1 1 1 0e  |og
2 |Dead dead_1.05 105 105 |1 1 0e  [og
3 |Desd dead_1.1 11 [l 1 0e  [og
4 |Dead dead_1.15 115 [15 1 1 02 [oe
c |oesd dead_1.2 12 12 1 1 0e  [og
6 |Dead dead_1.3 13 [13 1 1 0e  [og
7 |Live ive_tong_1.0 |1 1 085 085 0.8
5 |Lve live_long_11__ |11 1 095 095 0.3
E[ED ive_long_12  [1.2 1 095 095 0.8
10 Live ive_long_13 [1.3 1 085 095 0.8
11 |Live ive_long_1.4 [1.4 1 095 095 0.3
12 |Lve live_short_1.0 |1 1 0e  [os 05
13 |Live live_short_1.1 [1.1 1 02 [os 05
14 | Live ive_short_1.2 [1.2 1 08 |03 05 .
Combinatio| Loads ~
ntype User-defined type T =
U @ 6 (19) 0)
L o ]
us  |usR Time variant = 1 ZGi ¥ Oy, + ZQ} ¥ ¥y,
2 i21 ey
TO HOP = @ 0 (] ) 0
* i - 2 max —_—
us  |usk Time variants >=2 ([ERS o0 ZQ P
THEO TC 0
A i @) 40 62) PO
NG us  |use Seismic e &), - al PR MR
a2l }((m 121 0 ”
< >
= Editor of code combination regulations - C\Users\Win 8.1 VS8 X64\AppData\Roaming\Autodesk\A.. — =
File Preferences Help
Code: ACIB Vession: 125
Nature Subnature | Yrnax| Yriin| s | ¥a | Woi| Woo| Woa| Pon] P | Fog| Pon] Pl & | & | ~
1_|Dead 14 08 |1 075
2 |Lve 7 1 1 075|075 1
3 |Live e short-term (1.7 1 1 075|075 1
4 [wind 17 1 075 075
s |snow 17 1 1 075|075 0.2
6 |Temperature 14 1 1 0.75
7 | Accidental 1
8 |Sesmic 14
B
inatio| Load:
Co“m.l;l;:llo User-defined type ey = —] 2
i 5] ;,(z') @n o [
us  |usk »1 varisble loads 3G, Al g e pRE ARSI P > =
=) ;’E’? imzd T e 0
2 2 in
TOHOP | T
. us  |usr Dead & Live ZG! 5 ¥, Z Leql e -
THEO TC == =
o 31 ¥ (33) (i) (]
) us  |usk Dead & Wind ZQ Pl S qJDl.ZH/;. P JR—
M Y = &, B 0 v
< >
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E Load Case Code Combinations

Quy pham té hop ti trong
Combinations according to code: | SMIP 2.01 .07-85 W

@) None / Delete  Khong t0 hop
(O Full automatic combinations Thuc hién At ca cac t hop
(") Simpified automatic combinations  Thuc hién tit ca cac td hop dugc don gian hoa

() Manual combinations - generate  Thyc hién t6 hop tht cong

Eztimated number of combinations: 0
S6 t6 hop udc tinh
No automanc generanon of ComMDINANoNs.
Delete exsting composed cases (ULS, 5LS and ACC) of automatc

icombinations.

TO HOP TAI
TRONG
TU BC)NG Cancel Help More >

TO HOP TAI TRONGTHU CONG

¥ Combination Definition/Mo... K Combination Parameters

Séhiéutd hop  Combination number. |6 Seismic combination type Kidu t6 hop tai trong dong dét
Kiéu t6 hop Cembination type: uLS v @CQC (JSRSS (J2sMm () 10%

Tén t6 hop Combination name: m——

: i w
COMB Mature: ead_
[ Quadratic combination T8 hop cin bac 2
Parameters : .

oC ][ ome ][ e Ciose Heo

Cac kiéu t6 hop
- ULS
- SLS
- ACC
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CAC LOAI TAI TRONG
STT TEN TIENG ANH TEN TIENG VIET VIET TAT MAC
PINH
1 |Dead Tinh tai DL1
2 |Live Hoat tai LL1
3 Live short — term Hoat tai tirc thoi LLI1
&)
4 | Live long — term (k) | Hoat tai dai han LL1
5 | Wind Tai trong gid Windl
6 | Snow Tai trong tuyét SN1
7 | Temperature Thay d6i nhiét do Templ
8 | Accidental Tai trong ngau nhién Accl
9 [Seismic Tai trong dong dat Seisl

CAC KIEU TO HOP
STT |MA |NOIDUNG
1 |ULS |Té hop tai trong diéu kién chiu tai & giéi han
nguy hiém nhat — Trang thai gi6i han thir 1
2 |SLS |T6 hop tai trong kiém tra trong diéu kién trang
thai gidi han sit dung — Trang thai gi6i han thir 2
3 |ACC |T6 hop tai trong kiém tra diéu kién chiu tai ngiu
nhién.
4 |SEI |Té hop tai cho tai trong DPAC BIET
5 |SPES | T6 hop tai trong DAC BIET
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TO HOP TAI TRONG THEO EN 1990

STT |[MA NOI DUNG

1 |SLS:CHR |Té hop dic trung dugce str dung dé kiém tra
trang thai gidi han bat kha khang khong thé
dao nguoc nhu vét nut trong BTCT

2 |SLS:FRE | T6 hop thudng xuyén sir dung dé kiém tra
trang thai gidi han c6 thé ddo nguoc nhu vét
nut trong BTCT

3 |SLS:QPR | T6 hop Quasi dung dé kiém tra anh hudng 1au
dai va xuat hién trén két cau nhu do vong

TO HOP TAI TRONG PONG PAT

CcQcC SRSS 2SM 10%
Complete Quadratic Square Root of Sums of Double sum 10% double sum
Combination Squares
PP t6 hop ciin béc 2 PP t6 hop cin béc 2 ciia cac PP T4 hop tdng dip PP t6 hop tai trong 10%
téng binh phurong

N 3 gg;[éj"'}'g;}'” i did LN dild s s i
= | &l _ Jirly 2 il il
RS IITL T B 5F R = S DR R, R R R

http://help.autodesk.com/view/RSAPRO/2015/ENU
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THIET LAP CHIA LUOI PHAN TU

B Jab Preferences ?

Phuong phap tinh toan mé6 hinh phu hop
sl G e b s e 2 e e |
(®) Obtain coherent FEmesh  Tu chon Iudi phan tir hitu han
[ | Iterative adjustment of the FEmesh  Lap lai diéu chinh lu¢i FE
Kinematic constrains in incoherent points  Rang budc dong hoc tai diém roi rac
(2 Use of kinematic constraints St dung rang budc dong hoc | '

Default sets of meshing parameters  Thiét 1ap mit dinh cho céc théng s6 lugi

Floors Mormal - floors Normal: binh thuong
Coarse: tho (thua)

'alls Coarse - walls Fine: t&t (day hon) LY I
Panels (al]) ’ﬁ User: ty dinh nghia T| IZI
F,'& Open default parameters |
. Save current parameters as default | | oK | | Cancel | | Help |
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Tu dong
Kich thudc phin tir

PHUONG
PHAP CHIA
LUOI

F Meshing Options

» IEl

Meshing methods | Method parameters

Available meshing methods

Mesh genaration Khei tao ludi

() Automatic
(_) Element size
Division 1 =
5 5
S6 lwong lu6i phan tur

(®) User

Division 2 :

Day Thua

Additional meshing of solid surface

Tuy chon nang cao
Advanced options

Cancel

Help

Tu dinh nghia

Cac phuong phap chia ludi
(®) Simplz mesh genzration (Coons)  Ludi gian don |

() Complex mesh generation (Delaunay)  Ludi don phic hop

() Automatic selection of a meshingmethod Ty dong chon phuong phép chia ludi

Thém ludi trén bé mat

K

» IEM|

Meshing Options

K

Meshing Options ?

Hinh tam gidc trong vién tam gidc

Hinh tam gi4c va vudng trong vién tam gic
Hinh tam gidc va thang trong vién tam giac -

Hinh vuéng trong vién chit nhat
Hinh tam giac trong vién chit nhat

Meshing methods | Method parameters
Coons method parameters — Dédc tinh pp don gian
Panel division type:  Thé loai chia tAm

) Triangles in triangular contour

®) Triangles and squares in triangular contour

) Triangles and trapezaids in triangular contour
,_:Z' Squares in rectangular contour

(") Triangles in rectangular contour

PHUONG
PHAP
CHIA
LUOI

Cancel Help

Meshing methods | Method parameters |

Delaunay method parameters  Dac tinh pp phrc tap
Regular mesl Ludi thong thuong
[] refinement (Delaunay + Kang) Luéi tinh chinh

Smoothing ‘Lu(yi minh (phuc tap + pp kang)
Emitters  Nguon phat
| Defautt 1.2
| Usar HI 0.30
Description

Delaunay mesh with no emitters.

HO

Cancel Help
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A Advanced Meshing Options ?
Finite elements

i i Thuong xuyén
ﬁj\rallable meshing methods g XUy Type (surface):
PP don gian Cliz ¥l |4node quadriaterals v
PP phitc tap () Delaunay rarely  Hiém khi ¥| TYPE (volumetric):
8-node hexahedrons v
. - O ooooao o
Ty 1€ rang budc Forcing ratio: recommended | Forcing ratio: By
A 5 recommended v Hma
Mesh generation Dé nghi
Automatic -:§Z- User Delaunay method parameters
(_) Element size | Regular mesh
Civision 1: Civision 2: nay Kang
5 5 launay and Kang

1.2
Thé hién thong sb ngudn phat

Additional meshing of solid surface 7 At | characterist =T < h 18 11
At panel characteristic points i goc ta oc 10 trd
( I I IA Coons method parameters At :L;p’-l‘t rr. 5n= . < a1 o am hay goc 1o trong
y Panel division type: - Tai nit g6i d&
I l I OI ) Triangles in triangular contour + Useremitters - Ty dinh nghia
NANG

[ smoothing Lam min
C O (_) Triangles in rectangular contour
/ & Forcing ratio: any v Cancel Help

riangles and sguares in triangular contour o L
) o Triangularization near egges  Céc hinh thang tai cac canh
riangles and trapezeids in triangular contour @ 1 3 o

Squares in rectangular contour

PHUCONG PHAP DON GIAN - COONS' METHOD

diwl divl -

1 4 T j
2 O cantour- nodal points e, fh L e JII

and edge diision “ertical and horzantal line division

1

R )

Coons' hiesh
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PHUONG PHAP DON GIAN - COONS' METHOD

3D contour — hodal points

and edge divisions I/

Vertical and horizontal lines

|
- 3D mesh
o

—_
T

PHUONG PHAP PHUC TAP
- DELAUNAY'S METHOD

Contour Edges Delaunay's Triangulation
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Vi DU VE PP GIAN BPON
- COONS' METHOD

5 ’0"{0‘%’0“““‘
N

)

Vi DU VE PP GIAN PON
- COONS' METHOD

= for Available meshing options,
select Coons

= for Mesh generation, select User,
and for Division 1, type 10

= for Coons method parameters,
select squares in rectangular
contour

= for Finite elements, select 4-node
quadrilaterals

= for the remaining parameters,
accept the default settings.
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Vi DU VE PP GIAN PON
- COONS' METHOD

for Available meshing options, !
select Coons

for Mesh generation, select User,
and for Division 1, type 10 |

for Coons method parameters,
select triangles in rectangular
contour

for Finite elements, select 3-node
triangles

for the remaining parameters,
accept the default settings.

Vi DU VE PP GIAN PON
- COONS' METHOD

for Available meshing options,
select Coons

for Mesh generation, select User,
and for Division 1, type 10

for Coons method parameters,
select triangles and squares in
triangular contour

for Finite elements, select 4-node
quadrilaterals

for the remaining parameters,
accept the default settings.
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Vi DU VE PP GIAN PON
- COONS' METHOD

= for Available meshing options,
select Coons

= for Mesh generation, select User,
and for Division 1, type 10

= for Coons method parameters,
select triangles and squares in
triangular contour

= for Finite elements, select 4-node
quadrilaterals

= for the remaining parameters,
accept the default settings.

Vi DU PP PHUC TAP
- DELAUNAY'S METHOD

4 i R A

A AN

o Tig vt

K AT
{1 i A

S N e H
A I
g!ﬂ'i?vajq,qm s
AV T ey |
e b v </

b
o
i

Fie

N
VAN

EN
kS g
L

SR

s

R
o
Vo

7
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iy §

S

708 0 O W N Pl B, U W V5.
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Vi DU PP PHUC TAP
- DELAUNAY'S METHOD

» for Available meshing

options, select Delaunay g
« for Mesh generation, select
User, and for Division 1,

type 10

« for Delaunay method TN .

parameters, select Delaunay

* for Finite elements, select 3-

node triangles

Y VN NN NN

« for the remaining parameters,

AT A VA VAN Y AN V. AL N SN S |

accept the default settings.

Vi DU PP PHUC TAP
- DELAUNAY'S METHOD

for Available meshing options,

select Delaunay

«for Mesh generation, select
User, and for Division 1, type 10
*for Delaunay method
parameters, select Kang
(Hmax=1000, Q=1.2), default
emitters checked out (H0=0.3)
for Finite elements, select 3-

R A O N R .

Hl
Il
/]

W

e
.’-_fJ.

T
L]
) 4;
]

< 7
%
e 4
3
)

R
g

S

A

oG
Y,

e
A

A

L0 P R I W

ava

L

B
K

: "fﬁf H
S

R

=y
i
i

505

o
L

]
S

LY.
AR

node triangles
for the remaining parameters,
accept the default settings.
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Vi DU PP PHUC TAP
- DELAUNAY'S METHOD

for Available meshing options, select
Delaunay

for Mesh generation, select User, and
for Division 1, type 10

for Delaunay method parameters,
select Delaunay+Kang (Hmax=1000,
Q=1.2), default emitters checked out
(H0=0.3)

for Finite elements, select 4-node
quadrilaterals

for the remaining parameters, accept
the default settings.

Vi DU PP PHUC TAP
- DELAUNAY'S METHOD

for Available meshing options, select
Delaunay

for Mesh generation, select User, and
for Division 1, type 10

for Delaunay method parameters,
select Delaunay (Hmax=1000,
Q=1.2), emitters not checked out

for Finite elements, select 4-node
quadrilaterals

for the remaining parameters, accept
the default settings.
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Vi DU PP PHUC TAP
- DELAUNAY'S METHOD

I
s R S S . LT

y.m

for Available meshing options, select
Delaunay <

for Mesh generation, select User, and
for Division 1, type 10 I

for Delaunay method parameters,
select Delaunay+Kang (Hmax=1000,
Q=1.2), default emitters checked out
(H0=0.3)

P00 O R

for Finite elements, select 3-node
triangles

for the remaining parameters, accept
the default setting

ATl T A A Y B

Vi DU PP PHUC TAP

- DELAUNAY'S METHOD

for Available meshing options, select
Delaunay

for Mesh generation, select User, and
for Division 1, type 10 i

for Delaunay method parameters,
select Delaunay+Kang (Hmax=10, i
Q=1.5), default emitters checked out |

r.y

(H0=0.3) RS

for Finite elements, select 3-node
triangles

for the remaining parameters, accept
the default settings.
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Vi DU PP PHUC TAP
- DELAUNAY'S METHOD

= for Available meshing options, select S S A AAVAVAYA AV AVAT AR T,
Delaunay

= for Mesh generation, select User, and
for Division 1, type 10

P W T 50 WY

= for Delaunay method parameters,
select Delaunay+Kang (Hmax=1.0,
Q=1.2), default emitters checked out
(H0=0.3) e N VVLViVN WAWAVAN RN A

= for Finite elements, select 3-node
triangles

ATl e T A S LTS

Er

= for the remaining parameters, accept
the default settings.
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CAC PHUONG PHAP PHAN TiCH KET CAU

= Phuong phap phan tich két cdu c6 rat nhiéu loai

= Van dé nay vura rong lai vira sdu cac ban c6 thé tim thém tai li¢u vé

phén tich két cau dé tim hiéu chuyén sau

trong bang

Cac phuong phép chinh dugc gioi thi¢u trong bai
= Phan tich dao dong — Modal analysis
« Phan tich phi tuyén — Non Linear analysis

« Phan tich dong dat — Seismic analysis

Trong bai nay chi mang tinh chit huéng dan sir dung va dich thong s6

THIET LAP PHAN TICH KET CAU
2
a Job Preferences :
= H X %K TCVN v
Phuong phap giai hé phuong trinh
[ Units and Formats ) )
Materiaks Method of sohving the system of equations )
[#- Databasss Automatic . v |  Parameters
__ Design codes Dung tinh t_oe'm sau kh_i gép_ 16i :
_. S %tgzggacgf}? gggelrg.irerﬁcatmn if errars have been detected v
i Work Parameters IHFBR‘E analysis warnings . (iYes (®) No
Meshing i nao can chon phuong an tinh toan = -
When option requires calculation ask whether to run calculations W
EELE Tu dong khoa két qua tinh toan
Automatic freezing of results of structure calculations
Automatic bar merging during import of geometry Tw dong gdp thanh khi nhép hinh
[]psC algorithm (bar releases)  Thuat toan st dung nat dan hdi
[ RLINK elements {rigid inks)  Lién két cing giita cac thanh phan
F,'& Open default parameters ‘
E’ﬁ Save current parameters as default ‘ 0K Cancel Help
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CAC PHUONG PHAP GIAI HE PHUONG TRINH

= Automatic: tu dong chon phuong phép

= Frontal — Phuong trinh tuyén tinh K * U = F St dung phuong phéap

Gauss. Néu an sb <500
= Skyline — Phuong trinh tuyén tinh K * U = F sir dung phuong phép
Cholesky LDL. Néu an s = 500

= Sparse: ma tran thua
= Sparse M: Ma tran thua M
= Multithreaded: phan nho két cau (tiét kiém bd nhd)

= Iterative: Phuong phap lap

K PHUONG PHAP LAP ? ICCF: Incomplete Cholesky
1z , ) factorization technique
Céc kiéu cho trude Kidu Giai (recommended) d
() Pudng chéo
I::-::‘ Kléu Gau N ’ Nhléu A _
@) Kiéu Xcolesky
p— ] <20 000 1
O e L Saiso | o0.001 20 000 - 50 000 G
Thudc tinh nhiéu bac , 50 - 200 000 3-4
SO lugng céac cap do cua bac 1 > 200 000 4-5

S6 lwong lan lap 3 4 phirc tap 8

Phan tich dudng chéo
0: Giai béc 2; lap [] Tinh ma trdn K
nhanh, hdi tu chdm
1: Giai nhicu bac véi B
kha nang lam tron han (@) Method 0

Phuong phap Quan 1y b nhd

5 Oz

che o (U Method 1 1/2: 1/2 b6 nhé hé théng phan bd

2: Giai nhiéu bac, lam . I} max ho cdc tinh tod

tron moi bac két tu. PP () Method 2 C; 0 cac t}n toa'rl. U

R SRy i toi da: Cang nhicu bo nhé hé thong
nay hoi tu tot nhat va U o
e e 0K khi can thiét phan b6 cho céc tinh

cho phép céc mirc ket | | .

tu 16n nhét OK Cancel Help toan.
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DSC ALGORITHM — THUAT TOAN
CHO NUT DAN HOI

Thanh . Luc tadc dung 1én nut

Nut méi Dac \ f]_ = —']_-'];{E-l TT {u; - ul::l

O Nt cii
Dan hék
old nodes :['2 — "-I_":I:{_-?l'']_"-rl l:uj — u]_::l

new node

Hé s6 k = [ki] i=1, tinh theo cong thirc sau:
Tdiag (KITT - Tdiag(IO T’
— Tdiag (k)T Tdiag(k) T

~_RLINK TYPE ELEMENTS ‘A
LIEN KET CUNG GIUA CAC THANH PHAN

Khéi ma tran khéi luong tap trung trong van dé dong hoc

S » Shve, R,]_[Claeec], -Cldegto] [U,
Slave node = _ .
Nt phu R, - diag (k)C,,, diag (k) U,
Niit chinh K - {Ci;jdiag ()T, —Cdiag (k)}
Master node e = i
U, R, diag (kJC,, diag (k)

R . . ... Us=Vecto khoang cach cua nat phy
Cms: ma trén khodng  Cms trans: ma tran dich Um= Vecto khod sch ctia nat chinh
cich gifta céc nit chuyén phan luc tir nat m= Vecto ., oang cdc ,cua nut chin
chinh va niit phu Rs= Vecto phan lyc tai nat phu
Rm= Vecto phan lyc tai ntit chinh
diag(k)= Ma tran chéo tao boi vecto k

chinh 1én nut phu

U5 = C“-‘UW Rm = CisRs
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Analysis Types | structure Model | Load to .
Tén cho
No. Name Analysis Type kiéu
- 3 oL1 Static - Linear | | Analysis typs Kicu phan tich
2 oL2 Static - Linzar ®) Modal Phan tich dao dong
3 WINDL Static - Linear Dao dgng véi dinh nghia tu dong cua loat tai dong dat
4 WIND2 Static - Linear () Modal with automatic definition of ssismic cases
v s e 1 (O seiemic (Equi ral Dong dht véi pp cn bing |
5 " Static - Linear Seismic (Equivalent Lateral Force Method) ong VO1 pp ¢ g luc
R Static -Linear || (7 seismic Dong dit theo -
8 3 Static - Linear —- ]
= s s () spectral Phan tich phé
| MNew | | parameters | () Harmanic Phan tich diéu hoa
Operations on selection of cases . 2y A
ikt () Tmehistory  Phan tich bidu dd gia téc
~
() Push over Xung | 4 tai
PHAN | Set parameters ung luc qua tai ‘ S
TICH () Harmenic in the frequency domain (FRF)  Phén tich dieu hoa trong mién tang so
[T Diract Anahysic Method (DaM)
CHO ) Footfall Phan tich lun chn
N Set parameters

LOAI TAT #roseigeneraton
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PHAN
TICH
CHO
TUNG
LOAI
TAI

K Ana
Analysis Ty ructure Model
vees |5 | Losd to Name: Tén cho

No. Name Analysis Type kiéu

-+ 3 DLl Static - Linear || Analysisty Kicu phén tich
E Static -Linear I - @) modal Phén tich dao déng
3 WIND1 Static - Linear - i
4 WIND2 Static - Linear (Z) Modal with : Dao dong véi dinh nghia tyr dong ctia loat tai dong dat
5 SN1 Static - Linear o kA s -
i ik S (") seismic (Eq DOng dat véi pp can bang luc
7 2 Static - Linear (ssismic  Pong dét theo -
8 LL3 Static - Linear e =
- e (Ospectral  Phan tich phd

| New | | parameters | () Harmonic  Phén tich diéu hoa

Operations on selection of cases ) 2y A

Coom b () Time histon Phan tich bidu d gia téc

| e () Push over  Xung luc qua tai

() Hammonicin Phén tich didu hoa trong mién tng s
[] Direct Analysis Method (DAM) =
) Footfall  Phan tich lun chan
Set parameters
Model generation
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THIET LAP PHAN TiCH DAO PONG

et Job Preferences ?
SE X% o :
- Units and Formats Hé s6 tham gia Ma trén khéi
i+ Materials Coeffident of participation Mass matrix type
m-Datrto- 2o A3 — .
,_ Des_10Ng cdc gid trj tuyét doi ) Sum of absolute values (_) Consistent  Phu hop
E‘ Structure Anah.-s (") Square root of the sum of sguares () Lumped with rotations  Ddn va c6 xoay

Cin béc 2 cua tdng binh phuong (®) Lumpad without rotations

Dén va khong xoay

i Work Parameters =
: (@) Subspace iteration khoang con 13p lai

‘... Meshing
() Lanczos method  Phuong phap Lancozoc
'F;'g (Open default parameters |
B, Save current parameters as default | OK Cancel Help

¥ Modal Analysis Parameters “

Case: (==
a . Parameters
S6 dao dong Mumber of modes: 10
Sai s& | Tolerance: 0.0001

Sé1anlip lai | Mumberof iterations: | 40
Gia tbc "~ mcceleration; 9.80665

Massmatric  Ma tran khéi luong
() Consistent  Nhit quan

() Lumped with rotations  Ddn va quay
(®) Lumped without retations  Ddn va khong quay
Active mass directions Hudng chuyén vi khéi luong

X Y z
X A
THIET LAP
IN 7

[ d density B0 qua khoi luong riéng
PI’_IAN | S:Jr:::neck n?)(‘) tim cac dao dong riéng bi bo qua
TICH DAO Advanced parameters >>
D ONG Cancel Help

Company: www.Huytraining.com 102

TRUNG TAM PAO TAO XAY DUNG VIETCONS V| ETCO N S
WWW.VietCOﬂS.edLI.Vn ALWAYS BESIDE YOUR SUCCESS



Gido trinh Robot Structural — Tap 1 Nguyén Hoang Anh

| Analysismode  Phén tich dao dong -
Parameters (®) Modal dao dong Sai s0

Number of modes: () Seismic DPong dit Tolerance:
Tolerance: (") Seismic (Pseudo mods)  Pong dét (rung dong gia)
Number of iterations: Method  Khoa s6 1an 1ap khong gian con
Acceleration: () Block subspace iteration Parameters definition
() subspace iteration  Lap lai khong gian con
(") Block Lanczos algorithm  Khéa thuat toan lanczos
() Lanczos algerithm  Thuat toan lanczos

® Base reduction  Chuyén vicobin | Base definition
Limits
= (_)Inactive Khong kich hoat —
THIET v z () Period, frequency, pulsation  Chu kly, tang s6, nhip sung
L AP Phin tram khéi luong tham gia () Percent of mass participation 0 (%)
A : tensi Seismic analysis parameters  Tham s6 dong dat

PHAN gsum drid; LER I H 56 giam chit
TICH | = - [ tnciude domping in calculations (according to PS92)

DAO |oCemiiw ) rsmnme
DONG
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PHUONG PHAP PHAN TICH PHI TUYEN
Phan ti(;h
phi tuyén

Hi¢u ting
P-Delta

CAC THANH PHAN GAY RA KET
CAU PHI TUYEN

= Thanh phan chiu nén xoan
= Day cap
= Lién két phi tuyén
« Lién két dia phuong
= Goi do
« Giai phong lién két cho niit
= Nut cung
= Vat lidu dan hoi

= Ban I& phi tuyén
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TINH CHAT PHAN TiCH PHI TUYEN

= Gia tang tai trong
= Giai bai toan thyc hién can bang lién tiép

= Khong phu thude vao thoi gian

Vi DU VE GIA TANG TAI
load intensitv Tai trong . s
first displacerment Dudng can bang
d sub-increment dU0 Equilibrium path
2% load
incrarnent ~ T " [~ Tai trong gia tang
Gia tai 2 ja vife gi "unbalanced” loads load increrment
dFn dFao
1% Joad - —_— o —
ncrerment i iterations  Budc lip
Gia tai 1 | )
! (sub-increments)
L Chuyén vi
! SN . displacements
displacerment ~ Chuyén vi cia
sub-increment dn  BUocC 1ap
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HIEU UNG P-DELTA

* Hi€u ung P-Delta la hi¢u ing ¢ do6 lyc doc gdy ra md men ubn kha 16n
trong cot do chuyén vi ngang tuong doi giita hai dau cot 16n.

La 1 mot trang thai phi tuyén hinh hoc

» Ung dung tinh toan bién dang ngang

» Thuodng sir dung tinh toan cho nha cao tang
= C6 2 dang

» P-Delta 16n (bién dang 16n)

« P-Delta nhé (bién dang nho)

+ Néu chap nhan gia thiét A~ 0 chuyén thanh bai toan tuyén tinh

Vi DU VE P-DELTA

L . -
- , T

(a) (b)

Hinh 1: Hiéu &ng P-Delta
(a) Khi chuyén vi bé; (b) Khi chuy&n vi I6n

Bai gidng két cdu nha cao ting - Pao Dinh Nhdn
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HIEU UNG P-DELTA GAY RA

e Khép déo

Tang mém

Source: CAPPS(Commumty Action Plan for Seismic Safety) Report

(a) (b)

Hinh 2: Cd cdu sup tang mém
(a) Cd ché xay ra cd cdu tdng mém; (b) Sup d8 cla cdng trinh do tdng mém

Bai gidng két cdu nha cao tang - Pao Dinh Nhin

CONG THUC HIEU UNG P-DELTA

K, =K;+K,

True

deformation E k P f Hlm 3 I BTE Mldx =f Mm -f Hljm

{E"} k,- TBTDde

Rigid = & r n+l
motion Bb=d-d K:Jr (E" Tdx
y =d=d-b=Pd N M, M, 000
,\ N M,0 M, N 0000
'S E=|M, Wol@D), e=|¥, 0 ¥ 000|3p
A 14 oo =517 0 0 000l
§ENY 0 0 0 000
0 0 0000
si—pa p=2 K=PKP &
f=Pf & od
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Nguyén Hoang Anh

THIET LAP PHAN TiCH PHI TUYEN
55 Job Preferences ?
SH X% o :
[ Units and Formats
Materials
[l Databases Parameters of incremental method
@-Design codes Dinh mirc sai sé twong dbi ctia luong du luc tac dung
- S!:ructure ﬁnahrsss Relative norm tolerance for residual forces: 0.0001
Modal Analysis . Dinh mirc sai s6 twong doi ciia chuyén vi
Relative norm tolerance for displacements: 0.0001
. - Seismic Analysis o L
‘... \Work Parameters Chia phan trong phan tich dan hoi déo
‘... Meshi Division of elements for elasto-plastic analysis
e=shing - -
(®) Automatic () User-defined N=|1
Wji Open default parameters I
E& Save current parameters as default | 0K Cancel Help

Incremental Method Parameters

S4 tai trong gia ting
Number of load increments:

S6 14n giam do dai gia ting
NLlanr of increment length reductions:
H¢ s0 do gia tai gia tang
Increment I;e’.ngth'reductbn coefﬁl;ient:
S0 tim kiém toi da theo tuyén
Max'len,anbar of line seqrches‘ trials:

THIET
LAP
THONG
SO CHO
PP GIA

Maximum number of BFGS corrections:

Matrix update after every subdivision
[ Matrix update after every iteration

S 14n 13p tbi da cho mét 1an gia tang tai
Maximum number of iterations for one increment:

Tham sb cho pp tim kiém theo tuyén
Control parameter for line search’ method:
So hiéu chinh to0i da cta thuat toan BFGS

Broyden-Fletcher-Goldforb-Shanno (BFGS)

[ ] saving results after every iteration  Lyu két qua sau moi 1an lap

0.50

0.50

10

Cép nhat ma tran sau moi 14n chia

Cép nhat ma tran sau moi lan lap

Cancel

TANG
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4 MNon-linear Analysis Algorithm Options “
Method
Phuong phép gia tang (@) Incremental Additional criterions to stop analysis
Phuong phap d¢ dai cung tron () Arclength

Cac thong s6 cho phuong phip gia ting Parameters of incremental method

S6 gia ting tai trong Load increment numbeer: 5
S6 1an lap t5i da cho mdi 1an gia ting Maximum iteration number for one increment: 40
S6 1an giam d9 dai gia ting Increment length reduction number: 3
Heé s6 do dai gia tang Increment length reduction factor: 05
S tim kiém theo tuyén t5i da Masamum number of ine searches: 0
Tham s khong ché cho pp tim kiém theo tuyén Control parameter for line-search method: 05
S6 higu chinh t6i da cho thut toan BEGS Maximum number of BFGS comrections: 10

Cap nhat ma tran sau mdi lan chia Matrix update after each subdnision
[] Matrix update after each iteration

[T Save results after each increment

Cép nhét ma trin sau mdi lan lip
Luu trit két qua sau mdi 1an gia ting

Sai sb twong déi ciia céc Iyc dw Relative code tolerance for residual forces: 0.0001
PHUONG Sai sb tuong ddi cua cac chuyén vi Relative code tolerance for displa — T
HAP GIA
P P I LAy céc thiét 14p tir phin tham chiéu Get settings from preferences

T ANG Luu trir céc thiét lap tham chiéu

Save settings in preferences Cancel

K Criterions to stop analysis
Két chu sup d6 [ Structure collapse
Heé sb tai trong dat duoc L1 Reaching load factor: L
Trang thai dan hoi [ Plasicity state
Mite dan hdi dat duoc [[] Reaching plasticity rate: 0
Bién dang tong thé Total strains

Gia tri tuyét dbi dat dugc [[] Reaching absolute value 0 (-}
Bién dang kéo dat duogc [[] Reaching tension strains 0 (-)
Bién dang nén dat duoc [] Reaching compression strains 0 (-)
Bién dang déo Plastic strains
Gia tri tuyét dbi dat duoc [[1 Reaching absolute value 0 (-)
< Bi@;n dang kéo dat dugc [ Reaching tensicn strains 0 (-)
D AU Bién dang nén dat dugc [ Reaching compression strains 0 (-)
HIEU Chuyén vi vuot quéa 16n nhat Maximum displacement exceeded
e Tt ca cac nat [ at any node

KET Nt chon [ 5t selected node

= S6 nat 0
C AU Hudng UK
BI Gia tri chuyén vi 16n nhit 0.0

S P Gia tri gia tdng cua tai trong
% s

=]
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Method
Phuong phap gia ting O Incremental
Phuong phép do dai cung tron (®) Arclength [Istf  Khong tron
Parameters of Arclength methed — Céc thong sb cho phuong phap d6 dai dy cung
S gia ting tai trong Load increment number: 5
S 1an 1ap t6i da cho mot lan gia tang tai trong Maximum iteration number for one increment: 40
Hé s6 tai trong ti da Maximum load factor: D
S6 nat Mode number: l:l
Bac tu do Diegree of freedom: ¥ v
Chuyén vi ti da cho bac tr do di chon Maamum displacement for selected degree of fieedom: 0 (em)
PHUONG Cép nhat ma tran sau mdi 1an chia Matrox update after each subdnasion
A R i L
PI IAP D Cap nhat ma tran sau mdi lan lap [ Matrix update after each iteration
X < Luu trir két qua sau mdi 1an gia ting [] Save resuits after each increment
D AI Sai sb twong déi ciia céc luc dw Relative code tolerance for residual forces: 0.0001
Sai s6 tuong déi cia céc chuyén vi Relative code tolerance for displacements: 0.0001
\
TRON Get settings from preferences
Save zetlings in preferences 0OK | | Cancel
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TIEU CHUAN TINH TOAN

TCVN 375:2006 TCXDVN 9386:2012:

Thiét k& cong trinh chiu dong dat duoc bién soan Thiét ké cong trinh chiu dong dét dugc bién soan
trén co s& chip nhan Eurocode 8: Design of trén co s& chip nhan Eurocode 8: Design of
structures for earthquake resistance c6 bd sung hodc structures for earthquake resistance c6 bd sung hoic
thay thé cac phan mang tinh dic thu Viét Nam thay thé cac phan mang tinh dic thu Viét Nam,

TIEU CHUAN EUROCODE 8 1998 - 2004

= EN1998 - 1: Quy dinh chung, tdc dong dong dat va quy dinh ddi véi
két cau nha;

= EN1998 - 2: Quy dinh cu thé cho cau;

= EN1998 - 3: Quy dinh cho danh gi4 va gia cudng khang chan nhiing
cong trinh hién hiru;

= EN1998 - 4: Quy dinh cu thé cho sild, bé chira, duong éng;

= EN1998 - 5: Quy dinh cu thé cho nén méng, tudng chin va nhing van

dé dia k¥ thuat;
= EN1998 - 6: Quy dinh cu thé cho cong trinh dang thap, dang cdt, 6ng
khoi.
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PHU LUC G —
TCVN 9386-2012

Ban 84 phin wing gia tde nén 13nh phd Viét Nam

Hinh G1 = Ban 34 phin ving gia tdc nén Iinh thé Vigt Mam,
«chu ki lip 500 nam, nén loai A

BANG PHAN VUNG GIA TOC
(PHU LUC H — TCVN 9386-2012)

2. Thanh phé H6 Chi Minh

- Nii thanh
Quan 1 (P. Bén Nghé) 106.698553 10.782547 0.0848
Quan 2 (P. An Phy) 106.748176 10.792398 0.0856
Quan 3 P. 4 106.686083 10.775854 0.0843
Quéan 4 P. 12) 106.706266 10.767392 0.0847
Quan 5 (P. 8 106.669499 10.757794 0.0774
Quan & P 1) 106.650601 10.747691 0.0700
Quan 7 (P. Phii Mf) 106.733777 10.728369 0.0846
Quéan 8 P 11) 106.664228 10.749459 0.0745
Quan 9 (P. Higp Phu) 106.769773 10.842787 0.0747
Quan 10 (P. 14) 106.665256 10.768908 0.0777
Quan 11 (P. 10) 106.643016 10.76474 0.0701
Quéan 12 (P. Tan Chénh Hiép) 106.64983 10.862993 0.0813
Quén Binh Thanh (P. 14) 106.694954 10.803764 0.0853
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Bang 3.1 - Cac loai nén dit

Loai

Céac tham sbé

Mé ta

(mfs)

(nhat/30 cm)

Ngpr

(Pa)

Pa hoac cac kién tao dia chat khac twa da, ké ca cac
d4t yéu hon trén bé mat véi bé day I6m nhét 1a 5 m.

=800

Dat cat, cudi soi rat chat hodc dat sét rat clrng co bé
day it nhat hang chuc mét, tinh chét co hoc tang dan
theo dd sdu.

360 - 800

=250

DAt cat, cudi s6i chat, chat vira hoac dét sét cing cd
bé day lén tir hang chuc téi hang tram mét.

180 - 360

70-
250

DAt révi trang thai tir x6p dén chat vira (c6 hosc
khdng xen kep vai I6p dat dinh) hodc c6 da phén dat
dinh trang thai tir mém dén cirng vira.

<180

<70

CAC LOAI
NEN DAT
THEO

S1

Bia tang bao gdm I&p dat tram tich séng & trén mat
véi bé day trong khodng 5 m dén 20 m cb gia tri toc
do truyén song nhwr loai C, D va bén duéi la cac dat
cling hon véi téc dé truyén séng ve lém hon 800 mis.

Dia thng bao gobm hodc chira mdt I6p dat sét
mém/ban (bui) tinh déo cao (Pl Ién hon 40) va 66 4m
cao, c6 chiéu day it nhatla 10 m

<100

(tham kh&o)

- 10-20

TCXDVN
9386:2012

§2

Bia ting bao gdm cac dat dé hoa léng, d4t sét nhay
ho#c cac dat khéac vii cac dat trong céc loai nén A-E
hodc S1.

THIET LAP TAI TRONG PONG PAT

2
Ea) Job Preferences 5
=H X X BN ¥
- Units and Formats
- Materials
¥ Databases Code combinations: EN 1990:2002 v
(- Design codes
- Structurs Analysis Snowwind loads: EN 1991-1-3/4:2005 v
- Work Parameters
i-.. Meshing Seismic loads: EM 1998-1:2004 W
4 Open default parameters |
E}k Sawve current parameters as default | oK Cancel Help
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THIET LAP PHAN TiCH TAI DPONG PAT

2
FA] lob Preferences b
@ H XK T v
[ Units and Formats Chi huru két qua céc t6 hop bac 2 cho phan tich dong dét trong du 4n
- Materials Save results of quadratic combinations for seismic anahvsis in the project
- Databases A
g__ Design codes Nodes/Bars Nt thanh Panels  14M
[ L Loads Reactions C6 phan lyc automatic direction Ty dong chon phuong
- Structure Analysis Displacements  Co chuyén vi Internal forces and moments
. : > ohan i 1 LA
:C'da|-| Analysis Forces C6 lyc téc dung M, M, @ Co phan néi luc va moémen
gl

[ | Reduced results Rut gon két qua tinh toan|

S diém doc theo - nai
C points along the X
i Local displacements; Kz Chuyén vi cubd Kz

==l 40 dai coathanh  bar length:
- Work Paraumimi»

- Meshing [_] save results only for quadratic combinations  Chi luu két qua két qua tb hop béc 2
[[]save averaged FE results  Luru két qué phan tir hiru han trung binh
=1 Dpen default parameters |
B Save current parameters as default | 0K Cancel Help
K EC 8 (EN 1998-1:2004) Parameters “
Case: Seismic EC B

[ Awebary case  Day la la loai tai bd sung

ag 1.000000 {m/="2) Gia tdc thiét ké trén nén dat loai A q"ﬂg = ];,.aﬁj
Ground type  Loai dat

@A OB OCc OD OFE O Envelope cETiTER

PH AN Pho thiét ké Diection  Huéng

’ ®) Design Theo thiét ké (@ Horzontal N

TICH ) Elasﬁ': Theo dan hdi . V;Iiz':arllta Doc o

P ONG Spectumtype  Kidu phé thidt ké Exceircydehnlion
53 =

D AT Direction definiticn

) _ . =
THEO Bi::'g'ﬁf:ﬂ:( ) e | = Xem thém muc 3.2.2.5
EN 1998- P e L Residual mode TCXDVN 9386 2012

1:2004 T

i
[=1
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1

Nguyén Hoang Anh

¥ Definition of Mass Eccentricities H

HUONG @ * -

Active Khai tao

[ ] Use nomalzed values St dung gia trj chuén tic

Combination creation PP t6 hop méi
PP t6 hop binh phuong ~ Quadratic combination Newmark combination
O k03 A
; 1

i [] Group 1

1 [ Group 2

Signed [ Group 3
Cac T |20

Eccentncty
0.00 {mj
[ | Directicn Y 0.00 {m)
Calculations will be performed w=ing the simplified
method
XAC DINH
PO LECH
TAM OK Cancel
K Direction “
XAC T e
DINH v 5773 Conce
05773 Help

Resolution of a force into directions ~ Phén tich trén cdc huéng

R= R} + RS+ R}

or "Mewwmark" combinations:
* R=*R * AR, * uR,

+ R=tlR, tR, t R,
+ R=%lR, + uR R,
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TO HOP TAI TRONG DONG DAT

= (- rFracg v alg v o

%ﬂfiklﬁf

CcQcC SRSS 2SM 10%
Complete Quadratic Square Root of Sums of Double sum 10% double sum
Combination Squares
PP t6 hop cin bac 2 PP 6 hop can béc 2 ciia cac PP T4 hop téng dup PP t6 hop tai trong 10%
téng binh phwong
8L ey

" NN " . " ||N )
Rd‘aﬂ _ 2|REM * R;im IEJ;; Ré _ Z(Rgvl)z + 22 ‘&dmkfmp# 7
k=1 5=l b

http://help.autodesk.com/view/RSAPRO/2015/ENU
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CHON MO HINH CHIU TAc ~ CHON CHE DO CON LAT CHIU
DONG CUA DPONG PAT TAC DPONG CUA DONG DAT
F Filters K Residual Mode “

(@) Non-active (@) Last calculated mode

() Mass percentage: 0 (%) () Limit frequency 33.00 (Hz)

() List of modes: | :

Augmentation factor 1.00
Cancel Help Cancel
. Tinh toan dén cudi cing cho mé hinh

Khong chiu tac dong K L

Mot phan khéi lugng Tang 50 giGi han

Chon mé hinh Hé s6 gia tang
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Nguyén Hoang Anh

K UBC 97 Parameters
Case: Seismic UBC 97
[] Awscliary case
Zone ) ) )
.;:._:;. 1 .;:_:;. 2B 3 .:_:;. 4
Soil . . = .
(@ 5a (_1sb {)sc (_Jsd [15e )sf
Closest distance to known seismic source in km 4
Seismic source type - 1
TC {1 I 1
A B Eccentricity definition Hé sé:
D ONG C R: hé s6 didu chinh dic trung
x Base shear I: khoang cach tir dai dong dat
DAT Direction definition de nguon dong dat
USC97 o
M? oK Cancel Help
K IBC 2012 Parameters “
Case: | |Seismic IBC 2012 |
] Awedliary case
Site class  Loai dét phan loai theo TC ASCE 7 ciia My
OF 8] ' Ob @]3 OF
51 0.1 0.8 So1 0.0533333
S5 0.25 0.8 S05 0.133333
i 2 Eccentricity definition S MS — aS s
Base shear .
n B L Sy =F,5
TC D ONG Ie 1 Direction definition )
DAT IBC “ - i SDS - g SMS
2012 Cancel relo 5
QUOC TE SDl g SMl
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TLBT
[ ] Awdbary case Loaibo
Mon-ineanty PP phi tuyén
[ | Moninear analysis  Phan tich phi tuyén

[ ] P-delta analysis Farameters
Phén tich P-Denta

0K Help
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PHAN TiCH CHIU UON - BUCKLING

« Ap dung cho thanh (khéng 4p dung cho tim v, hinh khéi)
« TIET hanh phan tich theo 2 giai doan (ty dong)

* Giai doan 1 - Tinh to4n ctia mgt cu tric ban dau (khong bién dang)

* Giai doan 2 - Tinh toan ciia mét cau truc bién dang.
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DAM CHIU UON

BDuiting dan hai

BIEN DANG UON CHO COT VA KHUNG

bl &.ircn PpPep P

(§ J]}. Hoe Fer

§Un403dedshape

;E Buckled shape
l;ln-lnaded
| shape

i 1 Un-loacded
< Buckled H
/ shape ; %ﬁ%ﬂﬁg shape
Truss ; : Frame '
P-4 Buckling

p- & Mermber Buckling Composite P-4/ p-& Buckling

http://www.encad.ie/master.html?WinNONLILhtm
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Vén dé riéng
S6 mé hinh
Sai s6

S 1an lap

PHAN
TICH
CHIU

F Buckling Analysis Parameters “

Case: TLBT

Exgenproblem

MNumber of medes: D
Tolerance: 0.0001
Mumber of iterations: 40

(@) Subspace iteration  Lap lai khong gian con

(") Block subspace tteration  Khoa s6 1an lap lai khéng gian con
Parameters

Sturm check Do tim giao dong riéng bi bo qua

Phi tuyén
[ | Nordinear analysis PP phan tich phi tuyén

[ P-delta analysis Parameters
PP PT P-Denta
OK Cancel Help

= Cong thuc tinh:

= A - gid tri riéng

= @ - vector riéng.

KHOA SO LAN LAP KHONG GIAN CON

EP-—ABE =1

= K: ma tran d6 cung
* B=M ma tran trong lugng (khi phan tich dong luong)

» B=Ks ma tran ng suat cimg
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SAI SO

= Cong thuc tinh

At -

- i: 6 md hinh < toaf
7 N IE:- I
= k:so lan lap "':I";i
o, -5
£ =

|

XAC PINH GIA TRI CHUYEN VI
r.l. Definition of shifts @1

Shift: Chuyén vi 0

Increment:  Gia s0 0

[ ok | [ cancel |

= Cong thirc tinh gié tri chuyén vi:
6 = AMastconv + 0.99 * (Alastconv - Afirstconv),
= Néu shift= 0 and increment > 0, Thi gia tri chuyén vi=0

= Néu shift > 0 and increment = 0, thi gi4 trj chuyén vi 1a hing s6 trong sudt qua trinh lap lai
khong gian con

= Néu shift = 0 and increment = 0, thi gi4 tri chuyén vi s& khong dwoc xem xét va Ko =K

(Ko =K -oM)
Company: www.Huytraining.com 122
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C6 tinh dén lyc uon tao ra bién dang
[] consider buckling mode as initial dformation
Parameters
Zas= Loal tai v

Mdhinh 1 Hé sb 1
Mode Cosfficient Add
=+ 1 1.000000
Delete
; ) < D >| | Med
T I I IET Gia tri chuyén vi i da Maximurm displacement: 1 {cm)
N = |=—E13 e_EE [] Omit case for structure with deformations
LAP B IEN B6 qua lai tai nay trong bién dang két ciu
DANG
UON C— e ][ o |
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Su sung kich
Theo tn suét

Theo chu ky
Theo bién do

Tt dan o
Khong tat dan
Theo hing sb

Theo Rayleigh

Theo bién thién

PHAN
TICH
PIEU
HOA

Gia tc trong
truong

¥ Harmonic Analysis Parameters H

Case: Hamonic
Excitation

(") Frequency 1

() Period 1

(®) Pulsation 6.28319

Mass matix  Ma tran khéi
Lumped without rotations

Damping

(®) Without damping

(") Constant 0

O Rayleigh

() Varying for each mode

uuuuuu

(Hz}

(s)
(rad/s)

Help

F(t) = F * sin(wt).
Q(t) = Q * sin(mt).

= @ :tan sO goc

= F:Bién d6 dao dong

DAO PONG PIEU HOA

- K-0*0*M)*Q=F
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TINH TOAN CAC HE SO THEO RAYLEIGH

A
Parameters

dlpha:
beta:

@4

Dfﬂz

Rayleigh Damping
0

0

0 g 005

I |3
u =2 (TR

Calculate Alpha and Beta

oK Cancel Help

http://download.autodesk.com/us/algor/userguides/mergedProjects

oL+ Emf = 2 &

Emimj
o= 5 mj&i_mlgjl
Elllj—l:l:li
2
f=——7lof;—0m;E;!
Elllj—l:l:ll
oL i
g2 B
EEI:I]'_ 2

PHAN TICH DAO PONG 1 BAC TU DO

F(H) m F(t) m

k2 k/2

mu + cu + Ku = F(t)
m: khéi lwong
K: DB cting

c: hé s0 can

F(t): Phuong trinh dao dong cta lyc tac dung

u(t): phwong trinh chuyén vi = bac tw do => 4n s6 cua bai toan

Bai giang Etabs cta thdy Tran Minh Thi - PH KT TP HCM

u(t)
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DAO PONG HE NHIEU BAC TU DO

Ma trén khoi lugng M: Vecto tai trong ~ Vecto chuyén vi
H > o o ' p(0 u,
m,
. ‘ " o X0 u,
: - = fho! =
s - t - u.
: i pj(t) M.l O my -p} . '
i pn(0) uy
k3
2 *Pa(e) e P,
ke Ma trén d¢ ctrmg K:
I » P Wiy G‘u
() " 1 otk K,
,1] _kl (ky + k\) _k.‘
DISPLACEMENTS - -k, (k, +k) -k,
. —kn
“kn  kn

Bai giang Etabs cuia thiy Tr4n Minh Thi - BH KT TP HCM

TANG SO GIOI HAN THEO TCXD 229:1999

TCXD 229:1999
Khi tinh gié déng, can xét s dang dao dong riéng dau tién thoéa
fs < fL < lfs+‘|

Tan s6 dao ddng riéng gioi han fy
Ving dp lue giéd| 6=03 =015
d L1 3.4 5= 0.3 : BTCT, gach da, khung thép
1 4.1 c6 két cau bao che
III 6 3 S5 =0.15 : thap tru, 6ng khoi thep,
v 17 56 6t thép c6 bé bang BTCT
v 19 5.9

= O Tp HCM = Il —A => Tang s gi6i han fl=1,3 Hz

Bai giang Etabs cua thdy Tran Minh Thi - PH KT TP HCM
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DAO DONG KHONG CAN BANG

Dang 1 Dang 2
Uiz

|
|

—Fx
i

* | +
I
I
| -un
i
v=0Y vy=¢, n=8, 1 vy=4, 1y

Bai giang Etabs ciia thiy Trdn Minh Thi - BH KT TP HCM
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MO HINH
KET CAU

Do dai tdi da cua thanh
dé chia ludi tu dong

S SN

Load to Mass Conversion | Combination Sign | Result | 4 | *

K Analysis Type

Analysis Types | Structure Model

Generation of finite elements Khéi tao cac phan tir hitu han
Generate nodes at intersections  Tao céc nit tai cac giao diém

K [] of diagonal bars

Tai giao diém thanh chéo
Bars neglected in generation: Cac thanh bo qua

of wertical/horizontal bars
Tai giao diém thanh ngang/ dimg

Déi tugng b bo qua k chia lugi phan tir
Objects and bars ignored in mesh generation:

Maximum length of a bar element
for automatic division:

Definition of a starting case for non-linear analyses — Xéc dinh loat tai xuat phat cho phan tich|phi tuyén

1 (m)

[ Use first case as a starting one for selected non-linear cases
Diing loat tai dAu tién nhur 13 loat tai xuét phat duy nhét cho c4c loat tai PTPT

. P 5 Tu dong
Sai s6 khi khoi tao mé hinh phan tich két cau Telerance of structure model generation
(®) Automatic 1 (mim})
Tolerance calculations _
Tayy () User-defined 1 ]
Generation of computational model
Model generation Caloulations Close Help
E Analysis Type = =
Analysis Typas | Structure Model | Load to Mass Conversion | Combination Sign | Resutt | 1| ¥
Thugc tinh chuyén di Conversion parameters Hudng khéi luong
Loai tai chuyén doi Convert cases Mass direction X Y z
Hudng chuyén doi Conversion direction zZ- v| Add massto Global Mass h
Hé sb Coefficient 1 Thém khéi lugng cho
Add Maodify
Converted Ca... Conversion Di... Cosfficient Direction Cas= Mo.
TAI
L] 2
CHUYEN ==
POI KL el qncrton o ][
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r Analysis Type = =

Analysis Types | Structure Model | Load to Mass Conversion | Combination Sign | Result | 4 | *
Case: 0 Main mode: 0 Set
Mo. Name Main Mode
’ C I Default type of seismic combination: coc v T 20 4]
HOP - Gose || e

r Analysis Type = =

Structurs Modal | Load to Mass Conversion | Combination Sign | Result Fitters | Buckling 1 4 | ¥

Results fitering in tables  Loc két qua trong bing

The following lists are used as global filkers for "objects’ displayed in tables:
Cho phép déi tugng hién thj trong bang két qua
List of cases  Danh sach tai trong

List of nodes  Danh sach nat
List of bars Danh sach thanh
List of objects/pansle  Danh sach tam

List of finit= elements Danh sach cac ph?m tir hitu han

LOC KET
QUA Model generation Apply Close Help

Company: www.Huytraining.com 129

TRUNG TAM PAO TAO XAY DUNG VIETCONS V| ETCO N S
WWW.VietCOﬂS.edLI.Vn ALWAYS BESIDE YOUR SUCCESS



Gido trinh Robot Structural — Tap 1 Nguyén Hoang Anh

2 THIET Load to Mass Conversion | Gombination Sign | Result Fitters | Bucking Deformation | [ 4]+ |
N X —
LAP BIEN Dmﬁd&rhﬁi'l;lcl;ngenf dﬁﬂm ra bién dang

Parameters

D éNG Loai tai v

UON . Mo hinh  rode; 1 Coefficient: 1 Hé sé
!

Mode Cosfficient

- 1 1.000000

Delete
; ) < I 5| | Modfy

Gia tri chuyén vi tbi da Maximum displacement: 1 {cm)

A_EP hEP Omit case for structure with deformations

B6 qua lai tai nay trong bién dang két cdu

[¥] Model generation | Aply || Gose || Hep |
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100

101

102

300

301

302

303

304

305

DANH SACH CAC LOI XAY RA

Improper node number
Improper element number

Not enough memaory

CABLES

Not enough memory while analyzing cable elements
Not enough memory while analyzing cable elements
Not enough memory while analyzing cable elements
Not enough memory while analyzing cable elements
Not enough memary while analyzing cable elements

Qutput error while storing results for cable elements

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

690

Internal error while handling file names
Internal error while handling file names
Internal error while handling file names
Internal error while handling file names

Data error, data files corrupted

Not enough memory fo run the job

Data error, no information about load cases
Inconsistent data about compatible nodes
Internal error while analyzing rigid links
Internal error while analyzing rotated nodes
Internal error while analyzing rotated nodes
Internal error while analyzing elastic supports
Internal error while analyzing elasfic supports
Internal error while analyzing compatibilities
Internal error while analyzing elastic compatibilities

Internal error while analyzing rigid links

MODAL ANALYSIS TRANSIENT ANALYSIS

Input error while reading temporary results in modal analysis
Qutput error while storing results of modal analysis

Negative eigenvalue has been obtained

Not enough memory while analyzing concentrated node weights
Not enough memory while analyzing concentrated node weights

Internal error while analyzing concentrated node weights

SPECTRAL ANALYSIS

Input error while reading temporary results during spectral or seismic
analysis

Output error while storing results of spectral or seismic analysis

Input error while reading temporary results during spectral or seismic
analysis

Output error while storing results of spectral or seismic analysis
Internal error during spectral or seismic analysis

OQutput error while storing results of spectral or seismic analysis
Error during saving damping and energy results

Data error in seismic analysis

Not enough memory to load spectrum in spectral analysis

Data error in spectral analysis

960
961
962
970
971
972
973
974
980
981
982
983
984
985
986

Internal error in transient analysis

Data error in transient analysis, invalid configuration file
Data error in transient analysis, invalid time step
Internal error in transient analysis

Data error in transient analysis, formula incorrect
Data error in transient analysis

Data error in transient analysis

Output error while storing results of transient analysis
Not enough memory in transient analysis

Not enough memory in transient analysis

Data error in transient analysis

Data error in transient analysis

Data error in transient analysis

Data error in transient analysis

Data error in transient analysis
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MEMORY FRONTAL SOLVER

1000 Not enough memory to run the job 1310 Qutput error while writing to a scratch file during frontal analysis
1001 Not enough memory to run the job 1311 I/O error while opening a scratch file during frontal analysis
i i i 1320 Input hile reading fr ratch file during frontal i
1010 Output error while storing results for finite elements st g o A
1321 I/O error while opening a scratch file during frontal analysis
1011 Not enough memory to run the job
1330 Qutput error while storing a matrix during frontal analysis
1100 Not enough memory to run the job, problem too big ] I
1340 Not enough memory during frontal analysis
1101 Not enough memory fo run the job, problem too big 1350 Internal error while opening a scratch file during frontal analysis
1102 Not enough memory to run the job, problem too big 1360 Not enough memory during frontal analysis
1103 Not enough memory to run the job, problem too big 1361 Not enough memory during frontal analysis
1104 Not enough memory, too many isolated nodes 1370 Internal error in frontal analysis, too big problem
1400 Not enough memory for a matrix buffer
1401 Input error while reading in a matrix
FE RESULTS
1230 Input error while reading temporary results for finite elements
1231 Qutput error while storing temporary results for finite elements
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= Diagrams

NTM | Deformation | Stresses | Reactions| * | *

Diagram scale for 1 {cm)

. [[]Fx Force (kM)
B CIFvForce ]
B (FzFoce (kM)
[ Mx Moment (e=m)
. ] My Moment (leMm)
B 1Mz Moment (k)
Elastic ground reactons
. [] Ky Reaction {Ih/m)
[l ¥z Reaction {lch/m)
Al None Nomalize

BIEU BO
THANH

Diagram sze: | + =
[]Openanewwindow [ ] Constant scale

[row ][ o | [ 1o

|

* Force: luc
* Momnet: mémen

= Reaction: phan luc

= Diagrams

- oI

NTM | Deformation | Swresses | Reactions| * | *

.D Deformaton
Exact deformation for bars

[] Deformation in structure scale

Diagram =cale for 1 {cm)

0.0 (cm)
Animation
Mumber of frames: 10
Mumber of frames/second: 8 =
Start
Al MNeone Nomalze

BIEN
DANG

Diagram sze: | + =

[]Open a new window [ | Constant scale

Crom ][ oo ] [ e

Bién dang
Bién dang cho thanh-bar
Bién dang theo ty 18 két cdu

Ty 18 bién dang trén 1cm

Chuyén dong
S6 khung hinh
S6 khung hinh/giay
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= Diagrams = B

NTM | Deformation | Stresses | Reactions| * |

Nomal stresses

. ] Madmum - S max Ung suét 16n nhét

B ] Minimum - S min Ung suét nho nhat
[] Bending - 5 max (My) Ung suét 16n nhat do momen My
[] Bending - S max (Mz) Ung sut 16n nhat do momen Mz
[[] Bending - S min (My) Ung suét nh6 nhit do momen My
(] Bending - S min {Mz} Ung suét nh6 nhit do momen Mz
(] Al - Ff AX Ung suét doc truc
Diagram scale for 1 (cm) (MPz} Ty 1é cho lem
. [[] Shear stress - Ty Ung suét cit Ty
[ [ Shear stress - Tz Ung suét cit Tz
B (] Torsional stress - T Ung suét xodn T
Dhagram zcale for 1 (cm) (MPa) Ty 1¢ cho lem
M Mone MNomalze

UNG —

[]Open anew window [ ] Constant scale

SUAT Close Help

= Diagrams = =

Deformation | Stresses | Reactions | Reinfc 4 | *

Phan luc
Luyc du
Luc gia tinh
[] Reactions in a local system Luc trong hé toa do dia phuong
B CIFx | Cmx
O W Cmr
Bz @ Ow
[] Diagrams for linear supports hién thi biéu dd cta gbi do dai
] Descriptions hién thi dong mé ta
Average value hién thi gia tri trung binh
Integral value hién thi gia tri tich phan

Al MNene Nemalze

PHAN |
LUC o o] e
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CHE PO
HIEN
THI

| Reactons | Reinforcement | Parameters | [« ]|

o] [EE] g

(Oinone (W labels () text

Values: Global extremes v
B vin Il vax

(@ undifferentiated () differentiated

Dl Bl

M5 ta biéu db

MO ta gia tri am va duong

T6 dam
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BIEU PO
MAU
THANH-
BAR

M Maps on Bars =

O

NTM/Stresses | Design | Scale | Parameters

Force components

JFx [Imx
CIFy Iy
LIFz Mz

Momal stresses
[ ] masdmum - S max [ ] minimum - S min
15 max (My) 15 max (Mz)
15 min (My) 15 min (Mz)

[Jaaal - P/t
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Shear forces -G Ood
Displacements - u,w o O
Rotations - A oo O
Sod reactions - K O
| smoothing within 2 panel vl
) Isofines [] With nomalzation
(®) Maps []with FE mesh
(O Values [[] with description
["] Open new window with scale displayed

[ oy || Coe | [ Hep

Stresses -: Ung suét

Membrane Forces - N: Lyc cang mang
mong

Moments - M: M6 men.

Shear Stresses — t: Ung sudt cit

Shear Forces Q: Luc cit
Displacements —u,w: Chuyén vi
Rotations - R: Xoay

Soil resistance K. Phan luc tir dat nén

Isolines: Hién thi dudng bao
Maps: Hién thi ving mau
Values: Hién thi gia tri

With normalization: theo dang chuin
With FE mesh: Hién chia ludi phan tir
With description: Hién mo6 ta gia tri

No smoothing: khong lam min
Global smoothing: lam min tong thé
Smoothing within a panel: 1am min véi tam
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z
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\\_‘j direction
i of reference
?{/L\Y Local coordingte system

Global Coordinate System [Defined by the DIRECTIOM o ption

Sign convention for displacements and rotation Sign convention for forces

Local Z Local 7

bAI
LUONG
XX:YY;
XY; Z

-] Maps - F

Detalled | Principal | Complex | Parametes| * | *

Principal values
1 2 12 Ange

ClhBsEes g o000 = Stresses -: Ung suit
= Membrane Forces - N: Luc cang mang

Membrane forces - N OoOogd 0O ,
mong

Maments - M goa o = Moments - M: M6 men.
S s U = Shear Stresses — t: Ung sudt cit
Shear forces - @ O = Shear Forces Q: Luc cat

XY Z .
Global displacements oaod = Global displacement: Chuyén vi trong hé
Total displacements O toa dé tél‘lg thé

= Total displacement: Tong chuyén vi

C 5 C D I amoothing within a panel W
1 . \ () Isolines \wiith nommalzation

®) Maps []'with FE mesh

LUONG O Values [ With description

[[] Open new window with scale displayed
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CONG THUC TiINH 1; 2; 1-2 VA ANGLE
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2 4
52=SXX+SFY_\I(5XX—SYY}1+SXY3
2 4
o7 = 5l —rd
2
anhgle = : arctg 2% s12
2 51—52

N va M: cong thtic tinh trong tu (thay S thanh M hogc N)

@ Maps - F

L ] - g A
| Comic [ Stresses -: Ung suat

= Membrane Forces - N: Luc cing mang mong
= Moments - M: M6 men.
Equivalent results

Hypothesis: Mises . ,
Luc dung dé tinh toan cot thép
;ﬁm's o = Wood&Armer : Tiéu chuan European code
lembrane forces - N O
Moments - M 0 ENV 1992-1-1 EC2
Forces for calculating reinforcement = NEN: Tiéu chuan ciua Dutch code NEN
according to: | Wood & Amer W 6720

x
Top reinforcement (+) (M0)
Bottom reinforcement () O
Tensle reinforcement (N=0) ]
Compressive reinforcement [

= Top reinforcement: Lop thép trén

= Bottom reinforcement: Lop thép dudi

* Tensile reinforcement: Cét thép chiu kéo

= Compressive reinforcement: cot thép chiu nén

£ 9
KET QUA I?Tthing i 2 pene - Céng thic tinh tng suét S téng hop:

‘With nomalzation

oooo-<

A [] with FE mesh
TONG () Values [C]'with description shdises = \]lz[(sﬂfsﬂ’); +5K? +SW3]+3*SXY2 = \/%[(51752)2 51+ 322]
[] Open new window with scale displayed
H OP T Heo N va M: cong thuc tinh twong tu (thay S thanh M hoac N)
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[[] Reduction of forces above columns
and walls

[] Displacement maps for bars

smeothing within a panel W
) Isglines With normalization
! Maps []'wiith FE mesh

() Values ['wiith description
["] Open new window with scale displayed

[row | [ o | |

Lép chiu tmg suét:
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= Maximum: Ung suét I6n nhét

= Minimum: Ung suit nho nhit

= Absolute Maximum : Gia tri 16n nhat tuyét dbi
= Arbitrary: Ngiu nhién

Giam tai cho dinh cot

Hién thi ban d mau cho thanh

TY LE
MAU

Color palette: Automatic scale W
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Scale type selection:

=]
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Min : | -3.62845 | (kNm/m) 13

Isoline thickness: | 1

Open Save Normalize
=moothing within a panel W
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| Maps []'with FE mesh
| Values []'with description

[C] Open new window with scale displayed
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Bang mau Automatic scale v
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Animation Hinh dong
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>
— zolines ‘With normalzation
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(®) Stresses Ung suét
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PUONG
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L] Panel Cuts

_— |

Definiion | Cuts | Detaled | Principal | Cc[ + [ *

Definition of a cut

(®) Between 2 points, parallel to axis

.

() Parallel to a plane through a point
bz v]| |
() Through 3 points

[ ]
L Im
[ ]

Cut name
| o |

| Nomaize | |global smoothing vl
[] Open a new window

L Ay || Cose | | Hep |

Thiét 1ap mat cit
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Xac dinh 1 diém trén m3t phing

Qua 3 diém
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QUAN

L] Panel Cuts = =

Definiion | Cuts | Detailed | Principal | Cc[* |

[] Reduced forces

[ Reduced moments

List of cuts
[ £ - A2
I - - A1

Switch all off
Delete Delete all
Diagram analysiz

Nomalze global smoothing v
[10pen a new window

Cowy ] o ] [ e

Hién thi lyc bi giam

Hién thi mémen bj giam

DAI
LUONG

L] Panel Cuts = =

Definition | Cuts | Detaded | Principal | Cc [+
Layer : Upper
Automatic direction
x oy Xy oz
Stresses - g OdgonO
Membrane forces - N OOoOg
Moments - M OO
Shear stresses - t OO
Shear forces - Q o
Displacements - uw Ood O
Rotations - R OO
Soil reactions - K O
Nomalze global smoothing v
[] Open a new window
e | [

= Stresses -: Ung sudt

= Membrane Forces - N: Luc cang mang
mong

= Moments - M: M6 men.

= Shear Stresses — t: Ung sudt cit

» Shear Forces Q: Luc cit

= Displacements —u,w: Chuyén vi

= Rotations - R: Xoay

» Soil resistance K. Phan luc tir dit nén

= No smoothing: khong lam min
= Global smoothing: lam min tong thé
= Smoothing within a panel: lam min véi tam
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L] Panel Cuts = =

Definition | Cuts | Detalled | Prncipal | Cc[4 [+

Prncipal values
1 2 12 Angle

Stresses -5 OoonOo d
Membrane forces - N Oodggd O
Mements - M ooo o
Shear stresses - t O
Shear forces - Q O

XY Z
Global displacements oo
Total displacements O

DPAI
LUQNG Nomalze global smoothing v

[] Open a new window

CHU YEU —

= Stresses -: Ung sut

= Membrane Forces - N: Luc cang mang
mong

= Moments - M: M6 men.

= Shear Stresses — t: Ung suét cat

» Shear Forces Q: Lirc cit

* Global displacement: Chuyén vi trong hé
toa do tong the
= Total displacement: Tong chuyén vi

L] Panel Cuts = =

Cuts | Detaded | Principal | Complex | Pa 4 | *

Equivalent results

Stresses - 5 O

Membrane forces - M O

Moments - M O
Forces for calculating reinforcement

according to: | Wood & Amer "]
Top reinforcement {+) (M>0)

Tensie reinforcement (MN>0)

KET
QUA
TONG | oo ==
HGP = [

x
O
Bottom reinforcement () O
O
O

ogooo-=

Compressive reinforcement

Luc ding dé tinh toan cbt thép

Stresses -: Ung suét
Membrane Forces - N: Luc cang mang méng
Moments - M: M6 men.

Wood&Armer : Tiéu chudn European code
ENV 1992-1-1 EC2

NEN: Tiéu chuén ciia Dutch code NEN
6720

Top reinforcement: L&p thép trén

Bottom reinforcement: Lop thép dudi

Tensile reinforcement: Cét thép chiu kéo
Compressive reinforcement: C6t thép chiu nén
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L] Panel Cuts

Principal | Complex | Parameters | Diagrams| * | *

Layer for stresses
(®) upper
O middle

_) absolute maximum
() arbitrary 0

] Reduction of forces above columns
and walls

_— |

L6p chiu ng suét:

Upper: Lop trén

Middle: Lép gitra

Lower: Lép dudi

Maximum: Ung sudt 16n nhit

Minimum: Ung suit nhé nhét

Absolute Maximum : Gia tri 16n nhét tuyét d6i
Arbitrary: Ngau nhién

[C] Open a new window

Com ] [ ] [

Dizplacement maps for bars

Nomalize global smeothing hd

CHE PO
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THI
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Parameters | Diagrams | Reinforcement | 54| ¢

L] Panel Cuts

Diagram descriptions X .
M il NE Biéu d6 m6 ta
O text

(®) none () labels

Tén biéu dd

Diagram name
[ vin [ Max
To6 day

FiIIini
(@) fence () filled

[Dhagram position Diém biéu do
(®) nomal ()ina plane

MNomalize global smoothing b

] Open a new window

Coon ] [0 | [
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TIET
DIEN
THEP
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L] Panel Cuts
Parameters | Diagrams | Reinforcement | 51| « | »
XHYH XH Y s
Required reinforcement: SNTE S Thé‘p theo Yéu cau
Avea A O oOoog Dién tich thép (A)
Spacing oood Khoang cach (e)
Number of bars n OO0 Sé 1u0'ng thanh (n)
Minimum reinforcement: Lu0‘ng thép t6i thiéu
g - E g g Dién tich thép (A)
pacing e N ,
Number of bars n Ooooo Khoang cach (e)
SO lugng thanh

Nomalze global smeothing v

["] Open a new window

G | [

VET
NUT

& Panel Cuts = =

Diagrams | Reinforcement | SLS i1

XKHYH XY
Cracking a:
from long-term loads OO0

from short-term loads OO ono

Stiffness factor OO 00
Deflection u O O
Nomalze global smoothing W

[[] Open a new window

Coom ] oo | [ v

Vét nut
Do tai trong dai han

Do tai trong ngén han

Do hé sb do clng

Do d¢ vong u
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YEU CAU

- Nha5 tang

- 48x30x20m

- Tinh tai dong dat

- Chét tai va tb hop
tai trong theo
TCVN !

- Tinh toan doc két ~ano =
quéa va bdo cao  Tano

Tang 5
Tang 4
Tang 3
Tang 2
Tang 1

Cases: 112

Company: www.Huytraining.com

148

TRUNG TAM BAO TAO XAY DUNG VIETCONS Vi ETCONS
WWW.VietCOﬂS.edU.Vﬂ ALWAYS BESIDE YOUR SUCCESS



Gido trinh Robot Structural — Tap 1 Nguyén Hoang Anh

THIET LAP TIEU CHUAN

il Job Preferences

SHx%x o v

[#- Units and Formats
- Materials
- Databasss Code combinations: SNiP 2.01.07-85 W
[z~ Design codes |
i lLoads - - i
. Structure Analysis Snowfwind loads: SNiP 2.01.07-85 W
-Work Parameters
‘.- Meshing Seiemic loads: EN 1958-1:2004 v
Ex'g Open default parameters |
E’k Save current parameters as default | oK Cancel Help

TAO LUOI

o3 Structural Axis = o2 Structural Axis =L il Stories =l
Name: Structure axis - Name: Structure ads - e U base level
Buiing base level: 000 | m)
Cartesi Cylindrical Abitrary Cattesian__ ][ Cylindrical | [ Amitrary |
Defined stories
( Advanced ] ( ] ©) Define graphically
Topeve —
X [ ¥ z ® Define manually
Position: No. of repet.: Distance: Position: No. of repet : Distance: Reference No. of repet:  Height:
w Jm B B [ ) 000 (m SG m) i
Story 5 5 = 400 im)
Label Posttion fml Label Position
A 00 1 000
s 500 | 2 600 o SpE— T
SN | . st mw o mm
D 18.00 4 18.00 Story 4 16.00 <00 [HH
e 200 | 5 2400 Sev3 1200 P
= il il el
G 36.00 i Story 1 4.00 4.00
<« | n ] » « m | » P Delete al
Numbering:  [ABC.. v Numbering e - Numbesing o
[ New ] [ Axis manager ] [ New ] [ Auis manager ] [ Advanced options ]
oy ] [Ooe ] [ Hep ] oy ] [Gose ] [Lobeb ] [ -
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THIET LAP TIET DIEN SO BO

I Sections  — P FC Thickness - O
O & (el E|E| 4 B 0 o EE ¥
X DELETE
0 B 30x50 X DELETE
[ c45x45 = &7 TH12
Ir130
- 1138
Lines/Bars Fanels
Close Help Apphy Close Help

XAY DUNG MO HINH

BB F f—ly 5 85"
B B o —etly § 5

[ .B = i)

] .EI ] m
Company: www.Huytraining.com 150
TRUNG TAM PAO TAO XAY DUNG VIETCONS \"A ETCO N S

www.vietcons.edu.vn ALWAYS BESIDE YOUR SUCCESS



Gido trinh Robot Structural — Tap 1 Nguyén Hoang Anh

XAY DUNG MO HINH
A i 2 I s
ffffff el L

B 30x50

| | £ 30x50 | |
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TINH TOAN PONG DAT
.
K Analysis Type = =
Analysis Types | Structure Model | Load to Mass Conversion | Combination Sign | Result | ¢ | *
No. Name Analysis Type 2
5 Hoat tai Static - Linear
[ EMN 1598-1:2004 Direction_X Static - Seismic
7 EMN 1598-1:2004 Direction_Y Static - Seismic
8 1*X 0.37FY Linear Combination
9 1*X 03%Y Linear Combination
10 0.3*X 1%Y Linear Combination
i1 0.3%X -1%Y Linear Combination w
< a N - >
Parameters Change analysis typs Delete
Operations on selection of casss
Case list
Set parameters Change analysis type Delete
[[] Direct Analysis Method (DAM)
Set parameters Run DAM Delets DAM model
Model generation Clos= Help

Theo tiéu chuan:

TCVN 9386 2012 phén 1
Tuong duong:

Eurocode 8 EN1998-1

/[ ?& O G
O
im Load Types = =
Case description
Mumbser: D Label: DL1
Maturs: dead V| Subnature: | dead 1.0 v
Name: TLET
vodfy
List of defined cases:
No. Case name Nature N
-1 TLBT dead
2 Ciu tao dead
3 Gid trai wind
4 Gid phai wind
5 Hoat tai live
[ EN 1558-1:2004 Direction_X selsmic
7 EN 1598-1:2004 Direction_Y Saismic
8 1*X 03%Y Seismic
a 1FY N3EY asiemic 7
< >
Delete: Delete all
Close Help
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T3i trong hoan thién sin mii

TINH TAI CAU TAO

13 T4i trong hoan thién edc san di€n hinh
Chiéuday | TLriéng | Tditrong Hé s6’ T4di trong
Cdcldp 5 ¥ tiéuchugn |d6 tinedy | tinhtodn Chiéuday | TLriéng | Tditrong Hé 56 Tditrong
(mm) (daNim® ) |g* (daNim?) n g (daN/m?) 1 Caclép & T tiéuchuin |dé tincdy | tinhtodin
o 3 e . .
Gach Xi mang 10 2000 20 1.1 22 15 (mm) | (daN/m’) |g.* (daNim?) n 2. (daNim? )
Vi lot 30 1800 EL} 13 702 15| Gach Ceramic 10 2000 20 11 22
Vila déc 5 - -

Hod® 2 1500 = 12 1 17| Vi It 30 1800 54 13 702
Ldp chong tham 10 2000 20 13 26 o oi N -
S— 5 1500 . 3 o1 18 | Vilfa trdt trin 15 1800 27 1.3 35.1

5 i 5. ” ~
Hé théng ki thudt 30 12 36 19 |H¢ thong ky thudt 30 1.2 36
Téng tdi trong:| 3063 20 Téng tditrong:| 1633
Vi du trong bai lay: 300da/m2 = 3 kPa Vi du trong bai lay: 160da/m2 = 1.6 kPa
A A
+ Hoat tii tic dung lén san mai A B c D E
Hoat tai mai véi mai bang hoat tai stta chita ¢6 gié tri p©=75 daN/m? 1 Bang 5.5: Hoat tai tdc dung lén san
= pt=pexn=75x1.3=97.5 daN/m’= 1 kN/m* S6 hiéu g Hoat ti Hoat tai
N Coéng nang N n N

2 sin p” (daN/m°) p" (daN/m”)
5 S1  |Vinphong 200 12 240
, “. 5 S2  |Vin phong 200 1 240
Vi du tI'Ol'lg bai: 7 S3  |Van phéng 200 240
5. N <A \ 8 S4 Vin phong 200 240
- Hoat tai san dién hinh: S| =5 [Vespas s 530
— 10| 6 |Vanphéng 200 240
3 OOdaN/m2 3 kPa 1 S7 Hanh lang cdu thang 300 360
21 L — 12 S8 Hanh lang ciu thang 300 360
Hoat tai mai 1 kN/m o 20 =
1 kP a 14|  S10 |Vin phdng 200 240
15 S11 Hanh lang cu thang 300 360
16§12 |Vinphéng 200 240
17| S13 | Vanphéng 200 240
18| S14 | Vanphéng 200 240
19 S15 Hanh lang cdu thang 300 360
20 S16 Hanh lang cdu thang 300 360
21| S17  |Vinphdng 200 240
22 S18 Ban cong 200 240
23 S19 Ban cong 200 240
24 520 Ban cong 200 2 240
25§21 |Vinphong 200 2 240

Tiéu chuan: myc 2.2.2 TCVN 2737 1995
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TAI TRONG GIO

A E C D E F G H

XAC PINH GIO TINH

W

Tai liéu tham khio: [Diéu 6 TCXDVN 2737_1993

.

5 lVﬁng dp e gio: IIaA l
3 = Gid trj dp lyc gic 18y theo bin dé phin viing : Wo= 83 daN/m®)
i Dang dia hinh : C
8 = HEé 50 k tinh dén sy thay d6i ciia 4p lye gid, néi suy theo bing 5
g = Hé 56 khi d6ng c 15y theo bing 6 Ca= 0.8
10 C,= -06
1 = Hé s§ a6 tin c4y cua tidi trong gié y= 12

13 Gid tri tiéu chufn thanh phén tinh cia tdi trong gié W tinh theo céng thnic:

14 W=Wyxkxcxy

15 Tai trong gid quy vé& phin bd déu & sin cdc ting ., q, tinh theo céng thfc:
16 Qe=Waxh

17 Qn=Wyxh

TAI TRONG GIO
18 |Gid tri tinh todn cu thé cho titng sin trinh biy trong bing dudi diy:
19| o Cao @6 |Hé s6| W, |Bé€réngddngié(m)| h Q Q. Quy wére
ar _

20 (m) k |(daN/m?)|Phuong X |Phueng Y| (m) | (daN/m) |(daN/m)|| (KN/m)

20| Tdng5 | 20 | 079 | 110.157 43 30 4 | 251788 | 188.84 25

30| Téngd | 16 | 075 | 10458 48 30 4 | 23904 | 179.28 25

31| Téng3 | 12 | 069 | 96213 48 30 4 [219916 | 164936 2

32| Téng?2 8 061 | 85.059 48 30 4 | 19442 | 145816

33| Téng 1 4 051 | 7L115 43 30 4 | 162548 | 121912 15

34| Téng 0 0 047 | 65.537 48 30 2 74.9 56.174
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Gido trinh Robot Structural = Tap 1

Nguyén Hoang Anh

) HOP TAI TRONG
STT TO CAU TRUC CONG THUC
HOQP
TT | Tinh tai TLBT + CTAO
1 TH1 | Tinh tai + Hoat tai TT + HTAI
2 TH2 |Tinhtai + Gib trai TT + GIOX
3 TH3 | Tinh tai + Gi6 phai TT + GIOY
4 TH4 | Tinhtai +0,9 (Hoat tai + Gi6 X) TT + 0,9 (HTAI + GIOX)
5 TH5 | Tinhtai +0.,9 (Hoat tai + Gi6 Y) TT + 0,9 (HTAI + GIOY)
6 TH6 | Tinh tai + 0.6x Hoat tai + DDX + TT + 0.6xHTAI + DDX + 0.3xDDY
0.3xDDY
7 TH7 | Tinh tai + 0.6x Hoat tai + 0.3xDDX + | TT + 0.6xHTAI + 0.3xDDX + DDY
DDY

PO VONG CUA KET CAU THEP

Bang 1 - B vdng cho phép cda cdu kign chju udn

B§ vdng cho phép

= |
1 CHU THICH: L |a nhip cisa cdu kign chiu wn. Déi véi ddm cing xén thi L &y bing 2 1n 83 vusen cia dim,

Logi cdu kign

Dém cia sén nha va ma - D¢ vdng cho phép cua cong
1. Dim chirh L t400 trinh thyc hanh:

2. D&m cia trén co trat viva, chi tinh vdng che téi trong tam thei L /350 . _ _

3. Céc dAm khac, ngodi truding hop 1 va 2 L1250 - 6000/400 =15mm =1.5 cm
4. T4m ban san L M50

Dém cé durimg ray: T i

1. D&m d& san cong téc oo duéng ray néng 35 kgfm va Iém hon L /600

2, Nhuw trén, khi dwémg ray néing 25 kg/m va nhd hon L 1400

Xa gb:

1. Méi lgp ngsi khéng adp vira, méi tm tén nhé LA50

2. Mi lop ngéi b dép vira, méi t8n mui va cdc ma| khac L /200

Dém hode gidn & céu truc: T

1. Clutrye ché a 1am viée nhe, clu tryc tay, palang L /400

2. Clutruc ché dd 1am viéc vira L 1500

3. Clutryc ché @3 1am vigc niing va rat nang L /600

Swdm fuimg:

1. DAm && turéng xay L 1300

2. D4m d& turamg nhe (tn, fibré ximang), dAm a& civa Kinh L 1200
] el Muc 5.3.5 TCVN 5575 2012
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Nguyén Hoang Anh

Bang 4 - D véng gidi han cla cac cau kién théng dung

PO VONG CUA SAN

Loai cau kién Gi@i han dé vong
1. Dam céu truc voi:
a) Céu truc quay tay 1/500L
b) Cau truc chay dién 1/600L
2. San co trén phang, cau kién cda mai va thm tuong
treo (khi tinh tAm turérng ngoai mét phang)
a)khiL<6m (11200)L
b)khi6m=L=75m Jcm
c)khiL=75m (1/250)L
3. San voi trdn ¢6 swon va cdu thang
a)khiL<5m (11200)L
b)khis5m=L=10m 25cm
c)khil =10 m (1/400)L

Muc 4.2.11 TCVN 5574 2012

CHUYEN VI NGANG BTCT

Bang C.4 - Chuyén vi gioi han theo phirong ngang f, theo yéu cau céu tao

Nha, twéng va twéng ngéan Lién két gitra twrng, | Chuyén vi gici
twéng ngan vao khung han
nha §
1. Nha nhiéu ting Bét ky h/500
2. Mét tang clia nha nhidu tng Mém h=/300
@) Twong, trdng ngan béng gach, bé tong thach Cirng h=/500
cao, panen bé tong cot thép
b) Tworng dp da thién nhién, lam tir bléc Ceramic Cirng hs/700
hoac lam tir véach kinh
3. Nha mt tdng (v&i tuding chiu tai ban thén) chidu Mém
cao tAng hs, m
h nhé hon hoéc bang 6 hs/150
h béng 15 h/200
h Ién hon hodc bang 30 h=/300

Chuyén vi ngang cta ct bé tong cbt thép trong thue hanh:

20.000/500=40 mm = 4cm

Muc C.5.4 TCVN 5574 2012
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HET TAP 1
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