dNG DUNG ETABS-TRONG THIET KE

(NG DUNG ETABS TRONG THIET KE KET
CAU VACH CUNG NHA CAO TANG

NOTES: Véi cac cong trinh nha cao ting phan t vach 1a khéng thé thi€u.Cé
nhiéu quan di€m thiét k& vach.Nhung & bai 1 t6i xin dugc trinh bay quan diém
tinh vach nhu sau: Xem vach la cau kién cdt chiu nén uén va tinh vach nhu
binh thudng.K&t hgp véi Etabs dé thi€t k& va cé diéu chinh dé b tri thép cho
hgp ly.

- Vach c6 nhiéu dang nhung chiing ta nén dua vé dang vach cé hinh chif nhat
dé dé dang tinh toan.Nhu sau:

Nz

H/5 H/5

@ Thép cau tao a=200 @

Viéc tinh toan thép chd y&u trong 2 ving 1 va 1’.Thép trong vung giita dugc

dat theo cau tao.Thudng la ®16a200(P>12).Bai toan dat ra : Sau khi ngudi

st dung xuéat ra dudc néi lyc trong vach( Etabs) gom momen Mx va luc doc
Nz.Chiing ta Igi dung Etabs thiét k& thép cho chiing ta(chiéu cao vach chinh
la chiéu cao tang nha)

Cac théng sé diéu chinh dé Etabs thiét k& theo TCVN

Gia trj f . tuong ting v6i Mac Bé téng theo TCVN

Mac Be 200 | 250 | 300 | 350 | 400 | 500
tong
Rn

P 90 110 130 | 155 | 170 | 215

£ (T/m?) | 1822 | 2244 | 2673 | 3219 | 3552 | 4579

ttk1204@yahoo.com 1



dNG DUNG ETABS-TRONG THIET KE

Gia trj f, tuong @ng véi loai cét thép theo TCVN

Loai thép Al All Alll CI CII CIIl
R. 2100 2700 3600 2000 2600 | 3400

(kg/cn’)

fy (T/m?) 24701 31765 | 42353 | 23530 | 30589 | 40000

Gia tri K tuwong wng v6i Mac bé tdng va ham lugng cot thép
Gia st ham lugng cdt thép gia thiét 1a pge=1,5%

Mac BT 200 250 300 350 400 500
Hé s6 K 0.67 0.69 0.71 0.72 0.73 0.75

Vi du cu thé

Cho vach cé chiéu dai vach H=4.3 m, Chiéu réng vach B=0.25 m,Chiéu cao
tang nha =3.2 m, Vach chiju lyc doc Nz=1050(T), Momen udn quay quanh
phuong chiu lyc Mx(hodc My-tuy cdng trinh->cac gia tri nay dudc xuat ra tur
Etabs (phuong dai H).Vach lam bang Bé téng M300,thép chiu lyc CII, thép
dai CI

Trinh tu tinh toan nhu sau:

1.Khdi déng chuong trinh Etabs(Sap2000 ciing lam dugc-nhung xin phép
trinh bay & day cach lam Etabs)

- Click dap chudt vao biéu tugng Etabs trén man hinh

o W’

Yahoo! Shortcut bo Py
Messenger Compuker

MGHIEM CUTU

Hoac nhan Start/All programs/Computer and Structure/Etabs 9/Etabs

2.D3i don vi sti dung & goc dudi bén phai man hinh qua don vi SI: T,m(hé& don

vi mac dinh ctia chudng trinh la Kip-In
M- A

-
Tar-rmm

kM-cm
K.qf-zrm
F-zm
Tarncm %
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dNG DUNG ETABS-TRONG THIET KE

3.Click vao Menu File -> New Model
Hop thoai New Model Initialization xuat hién

New Model Initialization

Do pou want to initialize your nevs model with definitions and
preferences from an exigting .edb file? [Prezs F1 Key for help.]

...
| Choose .edb | | Defaukeds | Mo [
—

Click chon No
4.Nhap cac gia tri trong Hop thoai Buiding Plan Grid System and Story Data
Definition nhu sau:

Building Plan Grid System and 5tory Data Definition

Grnid Dimensions [Plan) Stary Dlimenzsions
%) Urifarm Grid Spacing %) Simple Stary Data
Murnber Lines in ¥ Direction Murnber of Stories
Mumber Lines in v Direction Typical Story Height
Spacing in ¥ Direction Battam Stary Height
Spacing inY' Direction 0.000m

() Cugtom Stary Data

) Custam Grid Spacing

I itz
Taon-m w
Add Structural Objects

T | | =

1 [} [

L = 3= N
I—H—TI H—H—H 0 =1 0 vl

Steel Deck Staggered Flat Slab Flat Slab with Watfle Slab - Two \Way ar Gnd Only

Truss Perimeter Beamns Ribbed Slab

5.Click OK dé thoat khéi hop thoai Buiding Plan Grid System and Story Data
Definition
6.Khai bao vat liéu cho vach
Click Define -> Material Properties
Hop thoai Define xuat hién
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Define Materials

b aterialz Click tar

[ AddNew Material. |

OTHER

STEEL ¢ Modify/Show Material.. [

1]8

Cancel

- Click chon CONC( Vat lieu Bé tong)
- Click Modify/Show Material
Hop thoai Material Property Data xuat hién

Material Property Data

Dizplay Calar
Material Hame Color |
Type of Material Type of Design
(%) | zotropic ) Orthotropic Design
Analyziz Property Data Dezign Property Data [AC] 318-39)
Mazz per unit Yalume 0.2443 Specified Conc Comp Strength, f'c f2673
"Weight per unit Yaolurne 25 Bending Reinf. *ield Stress, by 30589
boduluz of Elasticity 296 Shear Reinf. Yield Strezs, fys 2530
Poizzon's Ratio 0.z [ ] Lightweight Concrete
Coeff of Thermal E=panzion 9.900E-0&
Shear kodulus 105460444
C D

Nhap céac théng sé nhu trén( Tra tit bang da cho) Click OK dé két thic viéc
khai bao vat li€u

7.Khai bao tiét dién cho vach ( ldc nay xem nhu cét)

Click Define -> Frame Sections
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Hop thoai Define Frame Properties xuat hién

Define Frame Properties

Properties

Type in property ta find:

A-GravBm

A-GravCal

A-LatBm

A-LatCal

A-TiChdw0

A-TiChdw2

A-TiChdw14

A-Trfebd

A-Trwfebll

A-Trweb] 2 b

Click tao:

| Irpart |Mide Flange

[ b odify /S how Property. . ]

[

Delete Property

]

Chon Add Rectangular

Hop thoai Rectangular Section xuat hién

Rectangular Section

Dimenzions
Depth [t3] 4.3
Wwidth [12) 0.25
Concrete

Section Name (COT25430 )
u

Froperties Froperty Modifiers

[ Section Properties. .. ] Set Modifiers. ..

Reinfarcement...

]

b atenal

(Macan v )

(28]

T

Dizplay Color

(m [ Cancel

Nhap cac gia tri nhu trén

Click 2 1an OK dé két thuc khai bao tiét dién
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8.Khai bao trudng hgp tai trong
Click Define -> Static Loads Case
Hop thoai Define Static Loads Case Names xuat hién

Define Static Load Case Mames

Loads Click T

Self Weight Ao
Load - Tipe Multiplier Lateral Laad |  AddMewload |

e
HT H’LWE\ vfo | {  Modiyload [}

LIvE LIVE 0 o ————
T DEA, 1.1
I
[ |

Delete Load

(O]

Cancel

Nhap cac gia tri nhu trén ( ta xét néi lyc trong vach nhu trén chi la trudng
hgp TT+HT-chuong trinh ty tinh tai trong ban than cho ta nén nhap gia tri 6 6
Self Weight Muliplier 1a 1.1( 1.1 chinh la hé sé vugt tai déi véi trudng hgp TT)

9.Khai bao t6 hgp tai trong
Click Define -> Loads Combinations

Define Load Combinations

Combinations Click tao:

_.#"'-——___-""l-._
| AddNewCombo.. | >

_————————

E'

Cancel

Click Add New Combo...
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LLoad Combination Data
Load Combination HName

Load Combination Type

Drefine Combination

Case Mame Scale Factar
HT Static Load W

1
TT Static Load 1
HT Static Load Add

b odify

Delete

- Click 2 lan OK

10.Gan tiét dién

Chil y: Gan cdt(vach) chi gan dugc trén mat bang do dé chiing ta chuyén
qua mit béng dé gan 3 iR )% Click chon biéu tugng trén va

chon Story1( ely: chon mat ding)

- Click vao biéu tugng nhu bén dudi trong thanh céng cu

=T Create Columns in Region or at Clicks (Plan)

- Chon ti€t dién can gan & dong Properties la COT25430( Pa khai bao bén
trén)

Properties of Object

Froperty COT25430
Moment Releazes Continuous
Angle 0.
Flan Offzet X 0.
Flan Offzet 0
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dNG DUNG ETABS-TRONG THIET KE

- Click nat tai vi tri muén gac cdt( vach) hodc ré chudt tao viing bao
K&t qua sau khi gan nhu sau:

11.Gan diéu kién bién
- Click chon géi nhu sau

ttk1204@yahoo.com
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- Click Menu Assign -> Joint/Point -> Restraint

Restraints in Global Directions
Tranzlation = Rotation about

Tranzlation ' Ratation about
Tranzlation £ Rotation about 2

Faszt Restrantz

| Y-S

o D

- Click chon biéu tugng ngam nhu trén

12.Gan tai trong

- Click Chon nut tai dau trén cda cot

- Click Menu Assign -> Joint/Point Loads -> Forces
Hop thoai Point Forces xuat hién

IIhitz

Load Caze Hame @ w Ton-m w
Loads Optionz
Faorce Global < 0. () Add to Existing Loads
Force Global ' 0 (%) Replace Existing Loads

Delete Existing Load
Force Global £ © Deete Existing Loads

Moment Glabal 33 0.

M oment Global v 0
Maoment Global 22 0

Gan trudng hgp Tinh tai( TT) lyc doc tac dung 1én cdt( vach) nhu trén
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dNG DUNG ETABS-TRONG THIET KE

Initz
Load Case Name @ v Tarem b
Loads O ptions
Force Global 0. () Add to Existing Loads
Force Global Y o (%) Feplace Existing Loads

Delete Exigting Loads
Force Global 2 0 o .

taoment Global

Marment Global v . -

toment Global 22

Gan truéng hgp Hoat tai(HT) Momen tac dung 1én cét(vach) nhu trén

13.Gan bac ty do
Click Menu Assign -> Analyze -> Set Analysis Options

Analysis Options

Building Active Degrees of Freedom

Full 30 Y2 Plane Mo 2 Ratation

1

U< [Juy [MUZ [JR< [MBY [JRZ

La oo La oo

Diynamic Analyziz [ Set Dpnamic Parameters. .. ]

[ Inchude P-Delta

[]5ave Access DE File

Co D

- Click vao biéu tugng XZ Plane
- Click OK
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dNG DUNG ETABS-TRONG THIET KE

14.Chay chucong trinh
- Click Menu Assign -> Analyze -> Run Analysis
- Pat tén mudn luu File va Click chon Run
THIET KE THEP
Sau khi Run khéng bao 16i chiing ta bat dau ti€n hanh thi&t lap cho chudng
trinh ty thi€t k& thép
1.Click Options -> Preferences -> Concrete Frame Design

Hop thoai Concrete Frame Design Preferences xuat hién
Concrete Frame Design Preferences
Y ——
Design Code L 54-423.3-94)
Time Higtary Design Envelopes

MHumber of Interaction Curves 24
Mumber of Interaction Paintz 11

Congider Minimum E coentricity Yes
Phi [Steel] 0.85
Phi [Concrete] 0.6
Pattern Live Load Factaor 0.75
Itilization Factor Limnit .95

Q0K )

- Click chon CSA-A23.3-94
- Click OK
2. Click Design -> Concrete Frame Design -> Select Design Combos

Design Load Combinations Selection

Chooze Combos

Lizt af Combiog Design Combos
DCONT @
DCOMZ

Cancel

- S dung niat Remove( Bd) va Show( Chon) dé chon t6 hgp thiét k& 1a td
hgp BAO
- Click OK
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3.Chon phan t& cot trén
4.Click Design -> Concrete Frame Design -> View/Revise Overwrites

Concrete Frame Design Overwrites (C5A-A23.3-94)

Element 5ection COTZ5430
Element Type Ductile
Live Load Reduction Factor 1.
Idnbraced Length Ratio [Major] 1.
Idnbraced Length Ratio [Minor] 1.
Effective Length Factor [K. Major) fl:l.? 1\.
Effective Length Factor (K. Minor) \ 071/
M oment Coefficient [Cr b ajor) .
M oment Coefficient [Cr Minar) 1.
MonSwayp Moment Factor[Db Major) 1.

1

1

1

L0

—i

—i

MonSwap Moment Factor[Db Minor)
Sway Moment Factor[Ds Major)
Sway Moment Factor[Ds Minor)

OOO0000XEOOO

Cancel

Thay déi s6 liéu nhu trén(cho phu hgp véi TCVN)

- Click OK

5.Run mét lan nifa

6. Click Design -> Concrete Frame Design -> Star Design/Check of Structure
Lac nay trén cla sd lam viéc sé& xuat hién sd tiét dién thép thiét k&.Dé dé

kiém soat theo TCVN ta dua don vi lai vé dang Ton-cm m-mm »

MM
Tor-mm
Tan-m
K.M-zm
K.gf-cm
M-z

K.M-cm
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Nhu vay theo Etabs tinh toan lugng cét thép can cho cét trén la 151.543
cm?(Téng lugng thép trén mat cit ngang)

Ta ti€n hanh diéu chinh nhu sau dé chuyén thanh thép trong vach

Lugng thép tinh ra trong vach sé dugc bé tri cho 2 vang (H/5, H/5+(1->50
cm) & 2 bién, con phan giita (3H/5, 3H/5-2.50(1-> 50cm) dudgc dat theo cau
tao la thép ®16a200.1-50 cm la gia tri dao déng dé viéc bé tri sao cho viing
dat thép cho ra moét gia tri tuong doi chdn, dam bao diéu kién thi cong

B& tri thép nhu sau:

H/5=4.3/5=0.86m->0.9m=900 mm

Lugng cét thép can =151.543 cm?/2=75.8 cm?

Chon thép ®22,s6 thanh thép can la 75.8/3.8=19.95 thanh

S6 thanh thép & ving bién nén chon la sé 1&€.Vay sé thanh thép dugc chon bd
tri 1a:21.Khoang cach giita 2 thanh thép a=900/[(21-1)x2]=100

Ving gitta =4.3-2x0.9=2.5m=2500 mm

Chon thép cau tao 1a ®16a200

922a100 ©16a200 ©16a100 216a200 922a100
| L] L ]
L L] L L
©22a100 216a200 ©16a100 ©16a200 ©22a100
4300
il —

NOTES: Viéc tinh toan va dat cét thép nhu trén chi la mot dé xuat.Cac ban
nén kiém tra v6i cac cong trinh trong thuc t&€.D& rat ra kinh nghiém va kiém
tra dé xuat trén cé ding hay khong.Vé phia ca nhan téi thi viéc tinh toan va
b6 tri thép trong vach nhu trén la ding va thién vé an toan, tham chi la du.

Xin nhan dudc § ki€n dong gop clia cac ban dé c6 thé trinh bay dé xuat quan
diém tinh toan thi 2.
Than chao!
Tai liéu - Ca nhan tham khao
- Th.s Nguyén Hitu Anh Tuan - Phan tich va thiét k& két cau bang Etabs- mot
s6 vi du thuc hanh - Tai liéu luu hanh néi bd
- Nguyén Khanh Hung : Thiét ké& va tinh toan cot thép biang Sap 9.03- NXB
théng ké- Phat hanh toan quéc
- Ks Lé Thanh Ngy - Cong ty An Phu Gia - TP.HCM
- Ks Nguyén Xuan Diéu - Tap doan Hoéa Binh - Tp.HCM
- Ks Nguyé&n Vian Thanh - Céng ty Phat Trién Nha Cao Tang
- Ks Nguyén Duy Phich — Céng Ty Tu Van Thiét K& XD Lac Hong
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