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4.2. Bai toan thiét k
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4.1. Bai toan dao dong riéng

Poi v&i viéc phan tich dao ddong chia két ciu viéc tim ra cac dao
dong riéng cua hé rat can thiét. N6 la bwéc tién quyét cho
viéc giai bai toan phan tich dao dong cua hé chiu tai trong
ngoai tac dung.

Viéc gidi theo cac phwong phap ly thuyét c6 nhiéu phwong phap,
& mon hoc hay chiing ta trao doi phuwong phap giai bang
phan mém Etabs

Cac tham sd chinh cta bai toan dao ddng riéng la Kva M

K.Y + MY”=0
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4.1. Bai toan dao dong riéng
Nhap dir liéu dé tinh K

1. Khai bdo Module dan hoi E: Define Material Properties —>Add
New Material>Modulus of Elasticity

2. Khai bdo moment quan tinh J: nhdp vao kich thudc tiét dién
cho phan tlr thanh (Frame):Define Frame Sections va nhip
kich thudc tiét dién cho phan tir vung (Shell): Define Wall/
Slab/ Deck Sections. Khi d6, phdn mém sé tw ddéng tinh
momen quan tinh | theo céng thirc tuy thudc vao loai tiét
dién
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4.1. Bai toan dao dong riéng
Nhap khdi lwong M bang cach sau
1. Nhap cac tai trong dirng bao gom Tinh tai (DEAD) va Hoat tai
(LIVE)
2. Sau d6 thao tac cho phian mém tw dong quy ddi ra thanh
khéi lwong tham gia bai toan dao ddéng riéng theo coéng
thure sau

_ DEAD+0,5LIVE
g

M

3. Thao tac khai bao khéi lwong tham gia bai toan dao ddng
riéng nhuw sau: Define —>Mass Source



4.1. Bai toan dao dong riéng
khai bao khoi lwong tham gia bai toan dao dong riéng
Define —>Mass Source
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GIANG VI

Dgfine Draw Select Assign Analyze
Material Properties...

) Frame Sections...

&4 Wall/Slab/Deck Sections...

4 Link Properties...

Frame Nonlinear Hinge Properties...

Diaphragms...

Section Cuts...

Response Spectrum Functions...

| Time History Functions...

= |3 )

Static Load Cases...

Response Spectrum Cases...

Tl et e ==
ime Histor ad5€s

i)

Static Nonlinear/Pushover Cases...
Add Seguential Construction Case

Load Combinations...

Add Default Design Combos...

Convert Combos to Nonlinear Cases..

Special Seismic Load Effects...

@l Mass Source...

~ Mass Definition

- F[om Load .\’
" From Self and Specified Mass and Loads

r Define Mass Multiplier for Loads

Modify

Delete

[V Include Lateral Mass Only
[v Lump Lateral Mass at Story Levels

| 0K I Cancel

Hinh 4.1. Khai bao Mass Source
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4.1. Bai toan dao dong riéng

Chu y: Dé dé dang truy xuat dir liéu bai todn dao dong riéng,

phai tao san cirng: Chon tat ca, thao tac Assign —>Shell/ Area
—Diaphragms

-, sign Analyze Display Design Options Help

Joint/Point
rame/Line
Shell/Area

Joint/Point Loads
Frame/Line Loads
Shell/Area Loads

.7 -

'[ﬁ3-d PR e 6| & & N

» ﬁ Wall/Slab/Deck Section...
., [B] Opening...
4Z4)| Diaphragms...
2, Local Axes...

Shell Stiffness Modifiers...

P 200 5= = v .® fplaphragms- 1 Click to: -

Add New Diaphragm

Modify/Show Diaphragm |

OK

Cancel |

[~ Disconnect from All Diaphragms

Hinh 4.2. Khai bao Diaphragm




4.1. Bai toan dao dong riéng

* Khai bao va kiém tra s6 mode can dé phan tich dao dong:

GIANG VIEN: NGUYEN BUC HOANG EMAIL:hoangts2003@gmail.com BO MON CAU BUONG

Analyze—Set Analysis Options—Dynamic Analysis

Options  Help

Display  Design
Set Analysis Options...
Check Model...
» Run Analysis

Analysis Options

s6 mode xuat

Number of Modes ‘ i% 2
Type of Analysis— bai toan tri riéng

(> Eigenvectois ) " Ritz Vectors
igenyalue Parameters
Frequency Shift (Center) [o.
Cutoff Frequency (Radius) !U»
Relative Tolerance E1.DDDE-EI?

™ Include Residual-Mass Modes

Building Active Degrees of Freedom
F5 Full 3D XZ Plane YZ Plane No Z Rotation

l I TT & a o P a a [ I TT

VU MUY MUZ WRX WRY ¥RZ

T

v Calculate Diaphragm Centers of Rigidity

[

7 Include P-Delta

[~ Save Access DB File N | Starting Ritz Vectors

l List of Loads Ritz Load Vectors
0K Cancel |
L Remove |
0K I Cancel
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GIANG VI

4.1. Bai toan dao dong riéng

« Xem thong so dau ra bai toan dao dong riéng:

Display—>Show Tables —>Modal Information va Building Output

Dggplay Design Options Help
[ Show Undeformed Shape
Show Loads

7§ Show Deformed Shape...
ﬁ Show Mode Shape...
{ﬂJ Show Member Forces/Stress Diagram

4 Show Energy/Virtual Work Diagram...

Show Story Response Plots...

Show Tables...

Hinh 4.3 Thao tic xem dau ra bai toan dao déng riéng

>

Choose Tables for Display

Edit

8 I:I MODEL DEFINITION (O of 79 tables selected)
] O Building Data

~ Load Cases (Model Def.)-

i m O Property Definitions
i Ep O Load Definitions

. &0 Point Assignments

- @0 Frame Assignments
i & O Area Assignments

i ] O Input Design Data

| B O Design Overwrites

. @0 Options/Preferences D ta
- @[ Miscellaneous Data

] O Displacements
E! EI Heactmns

! ] E Bu1|d|ng Modes

& ‘B Building Modal Information
=] B Building Output
;R Bwldlng Dulpul

Ba O Avea Dutpul
m O Wall Dutput
& O Objects and Elements

:‘ Select Load Cases.. |

- Load Cases/Combos (Results)

Select Cases/Combos... |
B9 of B3 Loads Selected

Maodify/Show Options... |

~ Dptions

-

Named Sets

Save Named Set... |
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4.1. Bai toan dao dong riéng

e Xem bién d6 dao dong tw do:

Edit View

KIKa ~ dong tw do

Hinh 4.4 két qua bién dé dao déng tw do
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4.1. Bai toan dao dong riéng

« Xem khéi lwong va toa dé tédm khéi lwong

Edit View

| KI| »
XIEC]

Hinh 4.5 két qua khoi Iwong va toa dé tdm khoi Iwong
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4.1. Bai toan dao dong riéng

« Xem chu ky va phdn trém khéi lwong tham gia dao déng

Edit View

IIIIIIIIIII

-
phan tram khdi lrong
tham gia DD

chu ky

L | R

Hinh 4.6 két qua khoi Iwong va toa dé tdm khoi lwong
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CHUONG 4. CAC BAI TOAN PHAN TiCH VA THIET KE
4.2. Bai toan thiét ké cot thép
1. Khai bao tiéu chuan thiét ké.

Vao Menu Options —»Preferences —»Concrete Frame
Design.—>chon Tiéu chuan thiet ke

Dimensions/Tolerances...
OQutput Decimals...

Colors

Design Code B58110
Number of Interaction Curves 24 chon TC thiét ké
11 -

Windows Number of Interaction Points

Set Calculator Memory... Consider Mlnlmum E ccentricity Yes
e Composite Beam Design... Pattemn Live Load Factor 1.
| Show Tips at Startup - Utilization Factor Limit 1.

Shear Wall Design...

bz :
‘ Sl Reinforcement Bar Sizes...

V Moment Diagrams on Tension Side Live Load Reduction...

—

Cancel

_Cancel |

Hinh 4.6. Khai bao tiéu chuan thiét ké
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CHUONG 4. CAC BAI TOAN PHAN TiCH VA THIET KE
4.2. Bai toan thiét ké cot thép

2. Khai bao théng so vat liéu danh cho thiét ke.

Vao Menu Define—Materials Chon loai BT da dinh nghia
—>Modify/ShowMaterrial

— Display Color

Material Name Color khai bao cac thong so

dung cho bai toan thiét ké

— Type of Material — Type of Design—
(¢ lsotropic ¢ Orthotropic Design IConcrete v I
— Analysis Property Data PDesign Property Data (BS8110 97)
Mass per unit Volume |2.5 Conc Cube Comp Strength, fcu |32452.59
Weight per unit Volume |25= Bending Reinf. Yield Stress, fy |38325|1
Modulus of Elasticity |3UUDDUUU. Shear Reinf. Yield Stress, fys |38325U-
Poisson's Ratio 02 I~ Lightweight Concrete
Coeff of Thermal Expansion |B.900E-UB Shear Strength Reduc. Factor |
Shear Modulus |1 2500000.

Cancel |

Hinh 4.7. Khai bdo cwdng dé vat liéu cho bai todn thiét ké
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4.2. Bai toan thiét ké cot thép

Vao Menu Define—>Frame Sections—>Chon Add
Rectangular néu muon khai bao tiét dién méi hoac
chon loai tiéet dién da khai bao ro6i chon
Modify/ShowProperty dé sira

Rectangular Section

Design Type
Section Name |D250400 " Column & Beam
Properties Property Modifiers Material oncrete Cover to Rebar Center
Section Properties... | Set Modifiers... | B25 2f Top Khai bao a |U-U4
Dimensions Bottom 0.04
D
Depth (13) 04 i
Reinforcement Overrides for Ductile Beams
. ID. 25 1
Pl Left Right
Top |0 i)
Bottom 0. o,
Concrete
ok | Cancel |
‘ ‘ 0K | Cancel
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4.2. Bai toan thiét ké cot thép

Vao Menu Define—>lframe Sectiqns—>Ch9n Add
Rectangular neu muon khai bao tiet dien mé&i hoac

.

chon loai tiét dién da khai bao roi chon
Modify/ShowProperty de swra

Rectangular Section

Design Type
Section Name |c750:750 " Beam
Properties Property Modifiers Material Conlfiguration of Reinforcement
Section Properties... | Set Modifiers... ‘ B25 = e
Dimensions Lateral Reinforcement
Depth (13) 75 FEEEREHH @ Ties c
. 3 v
Width (t2) 0.75 ] Rectangular Reinforcement
£V A Cover to Rebar Center 1
Number of Bars in 3-dir
HH L L Number of Bars in 2-dir E
Concrete | | | Bar Size '
(  FReinforcement..  D® . Display Color Eomer BarSize
0K | Cancel | Check/Design

" Reinforcement to be Checked
+ Reinforcement to be Designe:

ok | Cancel |
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4.2. Bai toan thiét ké cot thép
4. Khai bao cac t6 hop thiét ké cot thép.

Design —>Concrete Frame Design —Select Design
Combo

Design Options  Help

. Steel Frame Design

f = -
& « Concrete Frame Design

T Composite Beam Design ’

COMB10
| |COMB1
COMB12
COMB13
COMB14
COMB15

DWAL12
DWAL13

oK \I Cancel

Hinh 4.10. Khai bdo t6 hop st dung thiét ké

Lwu y: can Remove cac to hop thiet ké phan mem tw tao dé khong
anh hwéng dén két qua bai toan
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4.2. Bai toan thiét ké cot thép
5. Chay bai toan thiet ké

Design —>concrete Frame Design —>Start Design/Check
of Structure

Design Options Help

Bl o o8& ¥ lmeE

Select Design Combo...

T Composite Beam Design
Z Steel Joist Design
C Shear Wall Design

View/Revise Overwrites...

Interactive Concrete Frame Design

™ “u r~ ™ - ' |

Hinh 4.11. Thao téc chay bai toan thiét ké
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4.2. Bai toan thiét ké cot thép
6. Xem két qua bai toan

Desigh —»concrete Frame Design—Display Design
Info—>chon cac thong so dau ra can xem trong hop
thoai Display Design Results.

a8l % lnr8M- ¥ e

B/ Concrete Frame Design Select Design Combo...

chon théng 50 can xem

T Composite Beam Design
& Steel Joist Design
E shearWall Design

View/Revise Overwrites...

(% Design Output / Fn‘ebat Percentage

Start Design/Check of Structure
Interactive Concrete Frame Design

1 | Colurnn P-M-M Interaction Ratios
_ : » 1|(1.1) Beam/Column Capacity Ratios
(- Display Design Info.. | Colurn/Beam Capacty Ratios
Jomt Shear Capacity Hatlos
\General Reinf

Overwrite Frame Design Procedure...

Hinh 4.12. Thao tdac xem két qua bai todn thiét ké
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GIANG VI

4.2. Bai toan thiét ké cot thép
6. Xem két qua bai toan

Xem ham lwong cot thép

@ Design Output  [(EEIREECIC N ~

" Design Input |Desigrr Sections

o |

1.33%

0.33%

1.40%

@BYB44 %
0.60% 0.86% 0.63% 0. 86984 %
8
o
=
1.36% 0.33%  1.40% 2 OI%B44 %
062% 0.86% 0.63% 0. 87884 %
2
ham Iwrong thép dam j 8
(139% 033% 1.43%Y 15886%%
\063% 089% 064%/ (.EOWIB%
| 2
S ham long thép cot | e
1.39% 0.33% 1.43% 1. 948638%
0.63% 0.89% 0.65% 0. G08838%
2 2
o o
1.43%  0.33% 1.36%
065% 0.92% 0.62%

Hinh 4.13. Xem ham Iwong thép thiét ké

STORY7

STORY®6

STORYS

STORY4

STORY3
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GIANG VI

4.2. Bai toan thiét ké cot thép
6. Xem két qua bai toan

Xem lwong cot thép

&+ Design Output

" Design Input

Longitudinal Reinforcing =

| Desian Sections =l

Cancel |

Hinh 4.13. Xem lwong thép thiét ké

213 92 214 372 92 392  POBEA1 gTORY7
102 92 102 169 241 177 8.6.4.1
b cét thép dam ' pi
w0 g wn
219 92 217 (380 92 392\ DP0AG1 STORYE
104 92 103 \ 172 242 177/ [saa1
™ ™
© «©
2] un
202 92 196 388 92 400 19231 STORYS
96 92 94 176 248 180 8641
o o cot thép cot ©
205 92 196 389 92 402 119831 STORY4
98 92 94 176 249 181 86.4.1
« o G 4
o © 0
o w @
224 92 218 401 9.2 38.2 STORY3
106 92 104 181 256 173
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4.2. Bai toan thiét ké cot thép
7. Chinh sé thap phan xuat két qua

Options Help

( Preferences...
Colors { Output Decimals... = Displacements
Rotations

)' i encions/Toleran — Number of Decimal Places for:

Forces
Moments
Forces per Length
Moments per Length
Stresses
Lengths
Rebar Areas
Dimension Line Text
@ Decimals [
" Feet and Inches [vaﬁl—)

" Feet and Inches (1/16ths)

Reset to Defaults |

0K | Cancel |

Hinh 4.14. Chinh sé6 thap phan xuét két qua
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Tai liéu tham khao

- Etabs Help
- Web:http:// vncivil.com/ebook-huong-dan-su-dung-etabs



