THIET KE CONG TRINH CHIU
TAI TRONG BONG DAT BANG

ETABS THEO PHUONG PHAP
PHO PHAN UNG




Mot cong trinh dan dung gom 5 tang, dién tich x4y
dung B xI.= (5x6)x(3x7) m2, chiéu cao cia tang 12
3,5m, dudc xay dung tai quan I Thanh Phé Ho Chi
Minh. Gid thiét iwvong gach xay trén tat cd cdc dam
chinh, tuong day 200, khoang cach tir mat mong

dén da kiéng 12 1.5m. Hoat tdi toan phan
ptp=200kG/m?2, np=1.2. Chon bé day san 10cm,
kich thu6c dam chinh 30x60 cm2, hé dim phu truc
giao 20x35 cm2, cot tang 1,2 c6 tiét dién 30x40
cm2, cot tang 3,4,5 co tiét dién 30x30 cm2. Bé
tong cap dd bén B20. c6 E=2.7e6 T/m?2




1.1 TINH TAI (DEAD)

1.1.1 Tinh tai tac dung Ién ban san
Cac Lop Cau Tao San 110 (kG/m?2)

1.1.2 T4i Trong Do Tuong Xay Trén Dam
ot= bt. ht.ng.yt =0.2(3.5 — 0.6)x1.1 =
1148(kG/m)

1.1.3 Tinh Tai Cua Trong Lugng Ban
Than Dam, San: Chuong trinh tu tinh todn.




1.2 HOAT TAI (LIVE)

1.2.1 Hoat tai san: s6 bo chon va gan hoat
tai san co cung gid tri 240 (kG/m2)

1.2.2 Hoat tai gio (Wind)

Phuong Tac Dung
Cao Trinh ‘
Tryc X (T) | Tryc Y(T)

1045

11.38
12.20
18.00

Laub




1.3 TAI TRONG PONG PAT (QUAKE)

1.3.1 Vi tri cong trinh va dic trung nén
dat dudi chan cong trinh

Gia toc nén trung binh thiét ké: ag =
vlagR= 1x0.0848x9.81= 0.8319 m/s2, vii do
can nhot E=5%




BANG LOAI PAT NEEN CONG TRINH

Céac Tham So

- Nspr
V:a.,fj{:ll UTI/ 5) _ - _.
(Nhat/30cm)
Dat cat, cudi séi rat chat hoac dat
sét rat cing co bé day it nhat hang T
. __. e - _: :) .:} T ';_ LA
chuc mét, tinh chat c¢d hoc tang dan

theo do sau.




1.3.2 Pho phan i¥ng gia t6c nén
1.3.2.1 Pho phan @ng dan hoi

- Pho phan @ng dan hoi theo phuong nam
ngang

0=T <Tp:S5,(T)=a,S {1 + Ti (n.2,5- lj'}}

Tp<T <T,:S,(T)=a,Sn2,5

T.<T<T,:S, (T)= a,- S 25{;}

T,<T<4s:S,T)=a, S-7-25. FTT}




Trong do
S.(T) Phé phéan vng dan hoi ;

I Chu ky dao dong cia hé tuyén tinh moét bac tu do;

a; Gia toc nén thiét ké trén nen loai A (a5 = 1. agr);

Tz Gidi han dudi cia chu ky, tng véi doan nam ngang ctia pho phan ting
gia toc: 0,15 (s)

Tc  Giéi han trén cla chu ky, Ung véi doan nam ngang ctia phé phan tng

gia toc; 0,5 (s)

To Gid tri xdc dinh diém bat dau cia phan phan ung dich chuyén

khéng doi trong phd phan ung; 2(s)
Hé so nén: 1,2

Hé s6 dieu chinh dd can véi gia tri tham chiéu n = 1 doi véi dd can

nhét 5%




Bang 5: Xay dung pho phan ung dan hoi theo phuong ngang

0

<T=Tge0=T20.10 | Tg=T=T.=20.1b=T=0b
T Se T S
0 (0.9983 0.2 2.4957
1.9966 04 2.4957
2.4957
=0b=T=2 Tp=l=z=d4ds=2=T=4
Sc T S,
2.0798 2.0 (0.3993
1.5598 3 02773
1.2479 4 0.1559
0.8319
0.6239




Phéo phan ting dan héi theo phuong thang diing

0<T<T,:S,(T)=a, 1+Tl.(;;_3,o—1)

B

T,<T<T,:S,.(T)=a,.730

T e (T Tc
To<T<Ty:8,(T)=a,730.2

T..T,

TE

T,<T<4s:S,.(T)=a,.1n30.




Bang : Cac gia tri kién nghi cho céc tham s6 mo ta phé phéan Gng dan hoi theo

phudng dung

Bang 6: Xay dung pho phdan ung dan hoi theo phuong thang ding

Pho

avq/aq TB(S) TC(S) TD(S)
Loai 1 0,90 0,05 0,15 1,0
Loai 2 | 0,45 0,05 0,15 1,0

O0<T=Teg=0=<T<0.0b

TpsT < T

0.05=T<0.1b
T S, T Sy
0 0.7487 0.06 2.2461
0.025 1.4974 0.08 2.2461
0.05 2.2461 0.1 0.2461
T.=T=<Tp=0.1b<T <1 Tp=T < 1=<T
T Sy T Sy
0.15 2.2461 2 0.0842
0.2 1.6846 3 0.0374
0.5 0.6784 4 0.0210
| 0.3369




A o p/ A2 3N A ,
1.3.2.2 Pho thiét ké dung trong phan tich
dan hoi
- B6i véi thanh phan nam ngang :

-
0T <75:8,(T)=a, 5[% +

2.5
Ty <T <Tp:S,(T) =a,.S. =2
q

a,
T =T <T,:S,T)y °
[_ g.a,




Trong do:
q: Hé so tng xu';

Hé s0 ting XU’ q ; hé so lam viéc cta cac nha BTCT doi vdi cac tac dong dong

dat theo phudng ngang dudc xac dinh nhu sau :

q=qyk, 215

Chon loai khung BTCT ¢6 cap deo trung binh (DCM), ta co ¢, =3.0—=
‘551

Véinha hé khung nhieu tang, nhieu nhipta c6 : =13
o
l

B : hé s6 ung véi can dudi cia pho thiét ké theo phudng ngang, (p=0,2)




X4y dung pho thiét ké ding trong phan tich dan hoi theo phuong ngang

0<T<Tge0<T<0.15

T

S

Tg<T<T.©015<T<05

T

S

0.6655

0.2

0.6399

0.6485

0.4

0.6399

0.6399

0.5

0.6399

< Tp

>00<T<2
S

Tp<T ©2<T

S

0.5333

0.1664

0.4000

0.1664

0.3200

0.1664

0.2133

0.1664

0.1664

0.1664




- P6i v6i thanh phan thang ding:
Poi v6i cac thanh phan thang difng
ciia tdc dong dong dat, pho thiét ké
duoc x4dc dinh theo cdc biéu thite
trén, trong do gia toc nén thiet ké

theo phuong ngang ag dugc thay
bang gia toc nén thiét ké aVg ; S
duge 14y bang 1,0.




~ Pho thiéet ké ding trong phan tich dan hot theo phuong didng
O=T=Tpg=0=<T= 0.0b Te=sT <«Tc.= 0.0b <T=< 0.15
Sy T Sy
0.4991 0.06 0.4799
0.4953 0.08 0.4799
0.491b 0.1 0.4799
0.4876
0.4838
0.4799
= Ip=0.1b=T=1
Sq
0.4799
0.3600
0.1800
0.1497
0.1497
0.1497




hinh

<

S
=
on
=




2.2. Khai bao tai trong tham gia dao dong
(Mass source)

Define Mass Source

b azz Defintion

() From Self and Specified M azs

{:-E} From Lnadﬂ
() From Self and Specified Mazz and Loads

Define M azz Mulhpler for Loads
Load M ultipher

1T

HT




2.3. Khai bao san tuyét doi cirng
(Diaphragms)

Chon tung san -> Assign -> Shell/ Area ->
Diaphragms




2.4. Khai bao tai trong gio (Wind Load)
2.4.1 Gi6 day theo phuong x: GX

User Wind Load
E

[Jser Wind Loads an Diaphragms

Stony [liaphragm
STORYE I
STORYY It
STORY [
ST0RY [
ST0RY? [




2.4.2 Gio hut theo phuong x: GXX

User Wind Load
Fa

ser Wind Loads on Diaphragns

[igphragn
[
4
3
)2
1




2.4.3. Gi6 day theo phuong y: GY

User Wind Load
Fal

ser Wind Loads on Diaphragms

Stony Diaphraqm
STORYR [
STORYR 04
STORYY Ik
STORYS 1A
STORYZ 1




2.4.4. Gio hut theo phuong y: Gio GYY

User Wind Load
bl

Jser Wind Loads on Diaphragms

Sty Diaphragn
STORYE [
ST0RYY Il
ST0RY [
ST0RY3
STORY?




2.5. Khai bao tai trong dong dat (Quake
Load)

Click chon menu Define = Response
Spectrum Functon...

Define Response Spectrum Functions
Hesponse Spectra
Add Spectrurn friam File...

Add User Spec

'ﬁu:h:l |zer Spectmm m
W




Click chon Add User Spectrum
Click chon menu Define = Response
Spectrum Cases...

Define Response spectra

Spechia Chck ta




Spectium Cazse Name DD

Struchural and Functon Oamping

pansi

I odal Cormbination

Ccac O aBS (O GMC

Drirechonal Combeastion

(*) SRSS

) ABS
() Modified SRSS [Chinese)

Input Besponse Spectlia

Direction Functon Scale Factor
U1 D - 1
uz DY v 0.3
uz DZ | 0.3

E xcitation angle dl

E coentricity
% Eccentricity ]
Ovemde Eccentncibes | Owvemde.. |

Click chon Add New Spectrum...

Response Spectrum Case Data

Spectrum Case Name Doy

Structural and Funchon Dlamping

—

M odal Combination

O cac O aBS (O GMC

Drirechional Combination

(=) SRSS
O ABS
() Modified SRSS [Chinese)

Input Hesponse Spechra
Directhon Funchon Scale Factor

1 D | 0.3
2 DY w | 1
Tr DZ ~ 0.3
Excitation anghs 0.

E coentricity

% Eccemricity 0.

Oweride Eccentricities | Ovemde.. |




.RESPDHSE Spectrum Case Data

Spectrum Case Hame

Structural and Function Dramping

D arnping .-

() ARS () GMC

[ ]

5 [Chineze]

Input Bezponze Spectra

E=citation angle

E coentricity

coentricity

Owerride Eccentricities




2.6 T4i trong va to tai trong:

1. Tinh tai

2. Hoat tai chat day

3. Thanh phan tinh cia tdi gi6 phuong X
4. Thanh phan tinh ctia tdi gié theo
phuong XX (nguge chiéu voi X)

5. Thanh phan tinh cia tdi gi6 phucng Y

6. Thanh phan tinh cua tai gi6 theo
phuong YY (ngugc chiéu véi Y)

7. Pong dat theo phuong X (DDX
Spectra)

8. DPong dat theo phuong Y(DDY Spectra)
9. Pong dat theo phuong Z(DDZ Spectra)




T6 hop noi luc

TH12 = PA1+PA2

TH13 = PA1+PA3

TH14 = PA1+PA4

TH15 = PA1+PAS

TH16 = PA1+PA6

TH17 = PA1+PA7

TH1S8 = PA1+PAS

TH19 = PA1+PA9

TH123 = PA1+0.9(PA2+PA3)
TH124 = PA1+0.9(PA2+PA4)
TH125 = PA1+0.9(PA2+PAS5)
TH126 = PA1+0.9(PA2+PA6)
TH127 = PA1+0.9(PA2+PA7)
TH128 = PA1+0.9(PA2+PAS)
TH129 = PA1+0.9(PA2+PA9)
THBAO = ENVE (TH12.....TH129)




Load Combination Data

Load Combination MName TH123

Load Combination Type

D efine Combination

Caze Name Scale Factor

D% Spectra

TT Static Load
HT Static Load
DDY Spectra




2.7 Chon modes dao dong

Click chon menu Analyze = Set Analysis
Options..

Click chon Set Dynamic Parameters...

Tai dong Number of Modes nhap gia tri 5
(LAy 5 modes dao dong dau tién)

2.8. Giai mo hinh.




3. SO SANH KET QUA NOI LUC VA CHUYEN VI
CUA KET CAU TRONG TRUONG CO TINH DEN
TAI TRONG DPONG DAT




SO SANH KET QUA NOI LUC PHAN TU DAM

Khoéng tinh dén tdi trong dong dat

Phan T

M (T.m)

Goi

Nhip

Goi

Q (T)

ol

Goi

DI

-9.54

4.22

-10.58

-6.56

7.12

D2

-9.67

2.23

-9.67

-6.54

6.54

D3

-10.58

4.22

-9.54

-1.12

6.56

Cé tinh dén tai trong dong da't theo pho phdn ttng dan hoi

Phan Tu

M (T.m)

Goi

Nhip

Goi

Q (T)

(ol

Goi

DI

-20.47

5.46

-19.93

-9.64

10.19

D2

-17.81

3.6

-17.61

-9.00

9.00

D3

-19.93

4.9

-20.477

-10.19

9.64




dan hoi

Cé tinh dén tai trong dong dat theo pho thiét ké diing trong phan tich

Truc

Phan Tu

M (T.m)

Goi

Nhip

Q (T)

Goi

GOi

A-B

Dl

-9.54

4.22

-6.56

7.12

B-C

D2

-9.67

2.23

-6.54

6.54

C-D

D3

-10.58

4.22

-1.12

6.56

3.2 SO SANH KET QUA NOI LUC PHAN Td COT

N6i luc trong phan ti cét khong tinh dén tai trong dong dat

Truc

Phan Tu

M (T.m)

Q (T)

A

Cl

-8.07

-4.67

B

C2

7.39

4.18

C

C3

-7.39

417

D

C4

8.07

4.65




ol lUc trong phan tu cot co tinh den tat trong dong dat theo pho phan
trng dan hoi

Truc Phan Tu M (T.m) Q (T)
C1 -18.82 -10.48
C 21.50 12.10
_ -21.50 -12.10
C4 18.82 10.48

No6i luc trong phan td cot 6 tinh dén tai trong dong dat theo pho thiét ke
dung trong phan tich dan hoi

Truc Phan Tu M (T.m) Q (T)
-8.07 -4.67

7.39 4.18
-7.39 -4.17
8.07 4.68




3.3 SO SANH KET QUA CHUYEN VI
PINH KHUNG TRUC 1

"™ Point Displacements

Pomt Object 7 Story Level  LAL R

A I Z
lan:  0.022338 0017690  -0.002993
Rotn  -0.001092  -0.001332  0.000000

Lateral Diifts...

khong tinh
tdi trong dong dat

"™ Paint Displacements

Faint Object 7 Sto Level LAUG

A ¥ z
Trans  0.068623  0.072700  -0.003474
Fon  -0.001431  -0.001704  0.000000

Lateral Dinfts...

Tinh dong dat theo
pho phin tng dan hoi




Thiét ké cong trinh chiu dong dat theo phuwong
phap pho phan @ng, phuong phdp phan tich
pho phan vwing dang dao dong, 1a mot trong
nhirng phuong phiap dong va ¢6 nhiéu uu
diém:

+ Phuwong phap nay phan tich dong tuyén tinh,

cho phéep ap dung nguyén ly doc lap tac dung;
+ Phuong phap nay xét dén nhi¢u dang dao
dong cua hé két cau, tao ra mic do chinh xic
hon khi thiét ké:

+ V6i kha nang da dang hién nay cua cac bd
phan mém thi€t ké két cau, phuong phap nay
tré nén don gian va dé ki€ém soat.




- Tuy nhién khi phan tich can dic biét Iuu tAm
dén viéc Iua chon pho phan tng. Trong cdc két
qua phan tich cho thay, néu dung Pho thiet ke
ding trong phan tich dan hoi (loai pho c6 xét
dén hé so wng xit q) két qua noi lu'c do tac dong
dong dat khong dang ké so véi cdc loai tai trong
khic. Piéu nay cho thay, viéc dua hé so dng xi

g, biéu thitc (15), nham giam tii cho tic dong
dong dat, biéu thitc (11); (12); (13); (14), xét su
Iam viéc ctia hé két cau trong mién dan hoi Ia
chua chinh xdc. Cdc nha thi€t ké can than
trong khi dua vao hé sé @ng xit q khi chuyén
Phé phdn ting dan hoi sang Pho thiét ké dung
trong phan tich dan hoi.




CAC CACH THUC NHAP
TAI TRONG DONG DAT

THEO DANG PHO DAO
PONG




o TUY VAO DANG DAT NEN VUNG
KHANG CHAN DE THIET LAP PHO
DAO DQNG PONG DAT CHO KHU
VUC BO.

a CO

HE SU DUNG EXCEL DE LAP

PHO DAO DONG.

« CHUAN BI SO LIEU CUA PHO DUOI
DANG .TXT DE NHAP VAO ETABS




/Il DU PHO DAO BDONG

= VI DU

Phé phan ting dan hdi theo phudng ngang




NHAP. PHO VAO ETABS

= DEFINE-> RESPONSE SPECTRUM
FUNCTIONS

s CHOOSE FUNCTION TYPE TO ADD:

CHON SPECTRUM FROM IiILE—>,ADD
NEW FUNCTION BUOC KET QUA NHU
SAU:




NHAP. PHO DAO BDONG

sponse Spectrum Function Definition

Function Damping Fatio

Function Name FUNC1 005

0 GLOBA 5
P& Wicrosor PowerPorn <cFomsgy Joe MZPMA:'




NHAP. PHO DAO BDONG

TALI MUC VALUES ARE: CHON PERIOD AND
\VVALUE

NHAN VAO BROWSE-> CHI DEN = PHO DAO
PONG O DANG TEXT PA LUU TRUGC BO

NI:IAN DISPLAY GRAPH -> THAY PHO DANG DAO

DONG HIEN LEN
NHAN CONVERT TO USER DEFINED
OK

PEN DAY PA KHAI BAO XONG DANG PHO DAO
PONG




NHAP. PHO DAO BDONG

pectrum Function Definition

Function Name

s




BINHINGHIA TRUONG HOP
TAI TRONG BDONG DAT

s DEFINE-> RESPONSE SPECTRUM
CASES-> ADD NEW SPECTRUM

= INPUT RESPONSE SPECTRA : NHAP

CAC GIA TRI PHU HGOP.
a OK




DINH NGHIA TRUONG HOP: TAI
TRONG BDONG E

>
PSS

N

ornbination

a PHODONG DAT E Microsoft PowerPo... £/ 231 PM




KHAI BAO TIET DIEN GIAM YEU

= DOI VOI THIET KE KHANG CHAN, CAN
PHAN TICH VOI DO CUNG TIET DIEN
(WALL, COLUMN, BEAM) DA GIAM YEU
(BI NUT)

= THONG THUONG CO THE PHAN TICH VOI
CAC BAC TRUNG BO CUNG CHONG UON
VA DO CUNG CHONG CAT DA GIAM YEU
50%.

» GIA SU DA KHAI BAO COT NHU SAU




KHAI BAO TIET DIEN GIAM YEU

ngular

Propert

Section Name

™ ETABS Nonlinear ...

E BI’CFOSg“ lower!or...

0 320 PM q_




KHAI BAO TIET DIEN GIAM YEU

« VAO SET MODIFIERS
» KHAI BAO CAC HE SO PHU HOP
s OK




KHAI BAO TIET DIEN GIAM YEU

splay  Design ns
Lprepe M R ¢ ¢ | THE .
Bt e R

Maoment of Inertia ab

i : 5 0 One Stary - || 5L KN-m
P ETABS Nonlinear a... T2 Microsoft Powerpor.. PR Y 30eM




» PHAN NAY CUNG CAP BANG TINH
PHO BANG EXCEL VA CACH CHUYEN
THANH FILE.TXT

« TU CONG THUC LAP BUOC FILE
EXCEL NHU SAU (XEM FILE KEM
THEO)




0.531558
Hé sd tam quan trong 1 1.25
Loai nén dat E

HE 56 (rng viti cdn duwdi cla phd thiét ké p 0.2
Hé s (g xlr theo phuong ngang o 2

Hé s trng xir theo phuang ding g 1.5

Gia tdc nén thiét ké agR

Pho thiet ke
theo phwong ding

Pho thiet ke
theo phwong ngang

ChukyT Se ChukyT Sev
0.970536
11120725
1.253609
1.3051455
1.536652
1.6782185
1.819755
18197585
1.819755
18197585
1.819755
18197585
1.819755
18197585
1.819755
18197585

0623516
1.091853
1.55979
1.56979
1.55979
1.56979
1.55979
1. 336596256
1.1698425
1.03986
0.935587 4
0.85079455
0. 775595
0.7 19903058
0.6E545143
06253916

Chu ky dao ddng co ban theo phuong X
Chu ky dao déng co ban theo phuong Y
Hé 56 higu chinh i

Téng

STORY1S
STORY14
STORY13
STORY1Z
STORY 1
STORY 10
STORYS
STORYS
STORYY
STORYE
STORYS
STORY 4
STORYS
STORYZ
STORY

Lwe ngang twong dwong

Khdi lrarng Chuyén Y|

n (T)

299 .5R92
321.59703
321.59703
321.59703
321.59703
321.59703
321.59703
321.59703
321.59703
321.59703
321.59703
321.59703
321.59703
3266031
3301653

phurong =

00214
0.0202
0.01es
0.0176
0.0161
0.0145
00123
00112
0.0054
0.0y
0.0055
0.0043
0.0025
0.0015
0.0008

Chuyén Y|
phuwong

-0.0216
-0.0205
-0.0153
-0.01581
-0.0166
-0.0151
-0.0135
-0.0117
0.0

-0.0051
-0.0063
-0.0045
-0.003

-0.0016
-0.0006

Lz 0D
phurong
HkM)
36590544
371 AE2655
347 556642
323 BE0E3
296066769
265 543085
2372
205950452
172.858359
141 557151
1085.496518
790737334
51.4895729
27.9311504
11.3143772

1. 455267
1.657344
1

Ly DD
phuong
(kM)
334403555
341334114
321.35355
301.373047
27639738
251 421713
224 781002
194810201
166504445
134 853601
104857301
7E.502045
499513337
27 0244557
10.2445456




= COPY 2 COT: T VA Se

» MO NOTEPAD VA DAN VAO. LUU LAL
FILE VOI DUOL. TXT

« NHAP VAO ETABS NHU CACH DA GOI
Y PHIA TREN




PHO NGANG - Notepad
File Edit Format View

File TXT

797226
946705875
09618575
245665625
3951455
544625375
69410525
843585125
993065
993065
993065
993065
993065
993065
993065
993065
993065
993085
993065
993065
993065
993065
993065
993065
993065
9133424
839752308
771613333
708341429
649433103
594452
543018065
409479875
449501818
406869412
366673143
32871
292798919
258777895
226501538
195839
166672195
138894286
112408372
087126364
062968
03986
017735319
9965325
976195102
9566712
937912941
919876154
90252
BB85806667
869701001
854170714
839185263
824716552
810738305
797226
784156721

[s¥aYelelaYelolel-lel=eleah ol ol ol ol el el el el el e el el el el el el el el el el el el el el el el el el el el el el el el el el el el

p
0
0
0
0.1
0
0
0.
0.
0.
0.
0.
0.3
0.
0.
0.
0.4
0.4
0.4
0.4
0.
0.
0.
0.
0.6
0.
0.
0.
0.7
0.7
0.7
0.
0.
0.
0.
0.
0.9
0.
0.
0.
1
1.
1.
1.
1.1
1.
1.
1.
1.2
1.
1.
1.
1.
1.
1.
1.
1.4
1.4
1.4
1.4
1.5
1.
4

ETABS Nonfinearva...

¢ DAOCADBTCTNC. ..

"} "PHO DONG DAT

i Microsoft PowerPor...

I PHO NGANG - Note..




