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Tém tit

Trong boi canh hién nay, sy bién d6i manh mé& clia Me ty nhién do nhiéu nguyén
nhan, trong d6 cd sy tac dong cla con ngudi, cang lam xudt hién nhiéu nguy co tiém 4n
anh hu6ng tré lai mot cach manh mé dén céc hoat dong cla con ngudi, trong do c6 dong
dat. bong dat 1a mot hién tugng thidn nhién gdy ra rat nhiéu thdm hoa cho con ngudi va
cac cong trinh xay dung. V& mat ban chat, theo ly thuyét stic bat dan hoi thi dat da bi bién
dang dan hdi cho t6i khi pha hoai gion. Ung suat dan hdi tich tu & ca hai bén ddt gay dot
ngdt dugc gidi phdng khién cho ddt da hai bén dit gay dot ngdt trugt 18n nhau. Ning lugng
{ng suat dan hdi dugc gidi phong dudi dang séng dia chdn tif chadn tdm, hay diém pha
hlly, biic xa theo moi huéng qua dat da ra ngoai.

Viéc thiét k& cong trinh chiu tdc dong dong dat tai Viet Nam con nhiéu méi mé, quy
trinh thiét k& TCXD375-2006 cla ching ta m6i dugc ban hanh dua trén co s tiéu chudn
Eurocode 8: Design of structures for earthquake resistance cd b3 sung hodc thay thé céc
phan mang tinh dac thi Viét Nam. Trong ndi dung bai bao nay, chiing t6i xin gi6i thigu cach
ing dung tuy dong hod thigt k& cong trinh chiu tdc dong dong dat trén Etabs theo phuong
phap phé phan (ing.

1. BAI TOAN DIEN HINH

M@t cong trinh dan dung gdm 5 tang, dién tich xdy dung B xL= (5x6)x(3x7) m?, chiéu
cao clia tang la 3,5m, dugc xdy dung tai quan 1 Thanh Phd H6 Chi Minh. Gia thiét tuting
gach xdy trén tat cd cac dam chinh, tuing day 200, khodng cach tir mit mong dén da
kiéng la 1.5m. Hoat t&i toan phdn py=200kG/m? n,=1.2. Chon bé day san 10cm, kich
thugc ddm chinh 30x60 cm?, hé dim phu tryc giao 20x35 cm?, cbt tdng 1,2 c6 tiét dién
30x40 cm?, cot ting 3,4,5 c6 tiét dién 30x30 cm?. Bé tong cdp do bén B20. co E=2.7¢6
T/m?

1.1 TINH TAI (DEAD):

1.1.1 Tinh tai tac dung I&én ban san



Béng 1: Tinh tai do cac I6p cdu tao san:

Cac Lap Cau Tao San v 8
(k&/m) (kG/m?)
Gach men Ceramic (1 cm) 2000 0.01 x2000x1.2 = 24
Vira 16t san (3 cm) 1800 0.03 x 1800x1.2 = 64.8
Viia trat tran (1 cm) 1800 0.01 x 1800x1.2 = 21.6
Tdng cdng 110

1.1.2 Tai Trong Do Twéng X4y Trén Dam

0i= bt hngy1=0.2(3.5 — 0.6)x1.1 = 1148(kG/m) (01)
1.1.3 Tinh Tai Cia Trong Lugng Ban Than Dam, San: Chucdng trinh tu tinh todn.
1.2 HOAT TAI (LIVE)

1.2.1 Hoat tai san: so bd chon va gan hoat tai san c6 cung gia tri
Ps" = pyp. Np = 200 x 1.2 = 240 (kG/m?) (02)

1.2.2 Hoat tai gi6 (Wind)
Béng 2: Tai trong gio theo chiéu cao cong trinh

. Phuong Tac Dung
Cao Trinh Truc X (T) Truc Y(T)
Lau 1 14.93 10.45
Lau 2 16.25 11.38
Lau 3 17.42 12.20
Lau 4 18.00 12.60
Lau 5 18.45 12.91

1.3 TAI TRONG DONG DAT (QUAKE):
1.3.1 Vj tri cong trinh va ddc trung nén dat dudi chan cdng trinh:
Bang 3: Vi tri cong trinh

Toa do

Kinh do Vi dd
Quén 1 (TPHCM) 106.6985 10.7825 0.0848

Gia toc nén trung binh thiét ké: ay = yiagr= 1x0.0848x9.81= 0.8319 m/s?, vGi d can nhét £=5%

bia danh

Gia toc nén agr




Bang 4: Loai nén dudi chdn cong trinh

Cac Tham S0
Loai Mo ta Nspr
Vs30 (M/S) ) Cy (Pa)
(Nhat/30cm)
B D4t cat, cudi soi rat chit hodc dat sét rat
cling ¢ bé day it nhat hang chuc mét, 360-800 >50 >250
tinh chat co hoc ting dan theo do sau.
1.3.2 Phd phan @ng gia toc nén :
1.3.2.1 Phd phén @ng dan hdi :
- Phd phén @ing dan hdi theo phwong ndm ngang
T
0<T<T, :SE(T)=ag.S.{1+—.(77.2,5—1)}
Ty (03)
TBSTSTCZSE(T)=ag.SJ7.2,5 (04)
T.<T<T,:S,(T)=a, ~s-n~2,5-[i}
T (09)
T,<T<4s:S,(T)=a, ~S~;7~2,5-[T°'2TD}
T (06)

Trong do:

S:(T) Phé phan ting dan hdi ;

T

dg

Chu ky dao dong cla hé tuyén tinh mot bac tu do;

Gia toc nén thiét k& trén nén loai A (ag = y1. agr);

Gi6i han du6i cla chu ky, (ng vé6i doan nim ngang cla phd phan Gng gia toc: 0,15

Gi6i han trén cla chu ky, Ging vai doan ndm ngang clia phd phan (ng gia toc; 0,5

Gid tri xdc dinh di€ém b3t d4u cla phdn phén Gng dich chuyén khéng ddi trong

phd phan ng; 2(s)

Hé sO nén: 1,2

Hé s0 diéu chinh dg can véi gia tri tham chiéu v = 1 ddi v6i do can nhét 5%

Béng 5: X4y dung phd phdn ting dan hoi theo phuong ngang




0<T<Tge0<T<0.15 Tp<T<T;<=015<T<0.5
Se T Se
0.9983 0.2 2.4957
0.1 1.9966 0.4 2.4957
0.15 2.4957
Tc<T<Tp<=05<T<?2 Th<T<452<T<4
Se T Se
0.6 2.0798 2.5 0.3993
0.8 1.5598 3 0.2773
1.2479 4 0.1559
1.5 0.8319
2 0.6239

Phd phéan ing dan hdi theo phuong thang diing :

0<T<T, :Sve(T):an.[

B

T <T<T,:S,(T)=a,7.30

T.<T<T,:S,(T)=a, .77.3,0.%

(09)

T,<T<4s:S,(T)=a,n.30.

T..T,
T2

.
1+T—-(n.3,0—1)}

(10)

Bang : C4c gia tri ki€n nghj cho cac tham s6 mé t& phd phan Ging dan hdi theo phudng ding

Bang 6: Xay dung phd phdn tng dan hoi theo phuong thdng diing

Phé aw/ag | Ta(s) | Te(s) | To(s)
Loai1 | 0,90 | 0,05 | 0,15 1,0
loai2 | 045 | 0,05 | 0,15 1,0

0<T<Tge 0<T<0.05 Tg<T<T;<=0.05<T<0.15
T Sy 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
Tc<T<Tp<=015<T<1 h<sT <1<T
T Sd T Sd
0.15 2.2461 2 0.0842
0.2 1.6846 3 0.0374
0.5 0.6784 4 0.0210
1 0.3369




1.3.2.2 Phd thiét k& dung trong phan tich dan hdi :

- Pdi vdi thanh phan ndm ngang :

0<T<T,:S,(T)= ag.S{§+Tl(2’5 _gﬂ
q

8 (11)
TBSTSTC:Sd(T)zag.S.z’5
(12)
T.<T<T,:S,(T q T
25 T..T,
T,<T:S,(T =S
D — - Yd q
Zﬂ.ag (14)

Trong ®:

q : Hé sd lng xU ;
Hé sO Gng xU q ; hé s6 lam viéc cha cdc nha BTCT d6i v6i cdc tac dong dong dat theo
phuong ngang dugc xac dinh nhu sau :

q = qO‘kw 2 1’5 (15)
Chon loai khung BTCT cd cdp déo trung binh (DCM), ta ¢6 ¢, = 3,0 %
al
V6i nha hé khung nhiu tAng, nhiu nhip ta c6 : %« =13
a,
B : hé sO ung v6i can dudi clia phd thiét k& theo phuong ngang, (B=0,2)
0<T<Tge0<T<0.15 Tg<T<T,<015<T<05
T Sy T Sy
0 0.6655 0.2 0.6399
0.1 0.6485 0.4 0.6399
0.15 0.6399 0.5 0.6399
To<T<Tpe=05<T<2 To<T <2<T
T Sq T Sq
0.6 0.5333 3 0.1664
0.8 0.4000 4 0.1664
1 0.3200 5 0.1664
1.5 0.2133 6 0.1664




Bang | 2 | 0.1664 | 7 | 0.1664 | 7 Xay

dung pho
thiét k& dang trong phan tich dan hoi theo phuong ngang:

- Ddi vdi thanh phan thang diing:

P&i v6i cac thanh phan thing diing clia tic dong dong dat, phd thigt k& dugc xac dinh theo
cac biéu thic trén, trong d6 gia tc nén thiét k& theo phuong ngang ag dugc thay bing gia tc
nén thiét k& ayy; S dugc 1dy bang 1,0.

Bang 8: Pho’ thiét ké dung trong phan tich dan hoi theo phuiong ding

0<T<Tge0<T<0.05 Tg<T<T;<0.05<T<0.15

T Sy T Sy

0 0.4991 0.06 0.4799
0.01 0.4953 0.08 0.4799
0.02 0.4915 0.1 0.4799
0.03 0.4876
0.04 0.4838
0.05 0.4799

Tc<T<Tp=015<T<1 Ih<sT <1<T

T Sd T Sq
0.15 0.4799 2 0.1497
0.2 0.3600 3 0.1497
0.4 0.1800 4 0.1497
0.6 0.1497 5 0.1497
0.8 0.1497 6 0.1497

1 0.1497 7 0.1497

2. CAC BUGC THUC HIEN BANG PHAN MEM ETABS:
2.1 Xay duyng md hinh



Hinh 1: M6 hinh khung khong gian hé két ciu phan tich
2.2. Khai bao tai trong tham gia dao dong (Mass source)
Define Mass Source

Mazz Definition

") From Self and 5pecified Mazs

(%) From Loads

() From Self and Specified Mass and Loads

Drefine Mazs Multiplier for Loads
Load Multiplier
TT w1

HT 0s Audd

Hinh 2: Khai bdo téng khéi lugng xéc dinh cdc dang dao dong
2.3. Khai bao san tuyét ddi ciing (Diaphragms):
Chon tung san -> Assign -> Shell/ Area -> Diaphragms

A ! | X .,

o & o 4 -k L £ ]

Hinh 3: Tadm khoai 166ing

2.4. Khai bao tai trong gié (Wind Load)



2.4.1 Gi6 ddy theo phuong x; GX

User ¥Wind Load

Edit

[Jzer Wind Loadz on Diaphragms

f

Story Diaphragm Fii Fv ;1 #eOrd Ve =
STORYE [ml] 18.45 i} 0. 105 15.
STORYE 04 18 0, 0. 105 15,
STORY4 03 17.42 0. 0. 105 15,
STORY [ 16.25 1} 0. 10.5 15,
STORY? 01 14.93 0. i} 105 15,

E it

Hinh 4: D¢ I6n t3i trong gid diy trén cdc ting phudng x
2.4.2 Gi6 hit theo phuong x: GXX

User ¥Wind Load

zer Wind Loads on Diaphragms

£

Story Diaphragm Fi Fv ;1 #-0rd ¥-O0d
STORYE [l 1842 a] 0. 10.5 15,
STORYE D4 18 0. 0, 105 15,
STORY'4 D3 17 42 0. 0. 105 15,
STORY3 D2 16,25 0. 1} 105 15,
STORY? )] 1493 i} 0. 105 15

2.4.3. Gio day thesiphubntyz GYun giou huut tredn cauc taang theo phééng x

Edit

Uszerwind Loads on Diaphragms

Story Diaphragm F Fv M ¥-0rd Y0 =
STORYE ]3] i} 12.91 i} 105 15,
STORYS D4 1} 125 1} 105 15,
STORYY )] i} 122 i} 105 15,
STORYS Dz i} 11,38 i} 105 15,
STORY?Z 01 i} 10.45 0] 10.5 15,

2.4.4. Gié hut theo phuong y: Gié GYY

Hinh 6: D9 I6n gio ddy trén cdc tdng theo phudng y

UserWind Load

Edit

zer 'Wind Loads an Diaphraams

-

Stary Diaphragm Fe [ Fr [ #-Ord Y0Ord =
STORYE D5 0 -12.91 i} 105 15,
STORYS D4 i} 126 i} 105 15.
STORY4 D3 i} 122 i} 105 15,
STORY3 Dz i} -11.38 0] 105 15.
STORY?Z ) 0 -10.45 i} 105 15,

Click chon menu Define = Response Spectrum Functon...

Hinh 7: B9 I16n gi6 hit trén cac tAng theo phudng vy
2.5. Khai béo tai trong dong dat (Quake Load)

o



Define Response Spectrum Functions

Rezponze Spectra Click. tar:

[ Add Spectrum from File... ]

| Add L ger Spectum g

Click chon Add User Spectrum

Click chon menu Define = Response Spectrum Cases...

Define Response Spectra

Spectra Clizk ko

‘ ([ Add Mew Spectrum... H

Hinh 9: HOp thoai Define Response Spectra

Click chon Add New Spectrum...

Spectrum Caze Name DD - Spectrum Case Name DDY -
Structural and Function D amping Structural and Function D amping
[lamping ' 005 - Damping 005 -

tadal Combination Modal Combination
O cac O #BS (OGMC Ocac {®srss) O ees  (OGMC
I | | | | |

Directional Combination

(&) 3RS

[@F:5
() Modified SRSS (Chiness)

H

Input Responze Spectra

Direction Function Scale Factor
U1 [ |
uz [N .

Uz 0z 03

Excitation angle

E coentricity

% Ecoentricity

Ovemide Ecoentricities

[ ]S ] [ Cancel ]

Hinh 10: T6 hgp déng dat theo phuong x Hinh 11:

Directional Combination

(*15RSS

[@F1:1
() Modified SRSS (Chiness)

H

Input Fesponge Spectra
Direction Funchion Scale Factor
ur [ [ox v| fos3

o o] [T
1z Dz A% 03

Excitation angle

E coentricity

% Eccentricity
Override Ecoentricities

[ OF. ] [Cancel]

T6 hop déng dat theo phudng y



Response Spectrum Case Data

Spectrum Caze Name Doz
Structural and Function D armping
Damping 005

tadal Cambination

Ccac ) ABS  (GME

Directional Cormbination

(%) S5RSS
[@F:1:1
() Modified SRSS [Chinese)

Iput R ezponze Spectra

Direction Function Scale Factor
11 D v 03
1z g v 03
Uz [ w 1

Excitation angle 0

E coentricity
% Eccentricity i}
Overmide Eccentricities
[ [0]8 ] [ Cancel ]

Hinh 12: Toa héip fiodng naat theo phééng Z

2.6 Tai trong va td tai trong:

1. Tinh tai
2. Hoat tai chat day
3. Thanh phan tinh cla tai gid theo phuong X
4. Thanh phan finh clia tai gio theo phuong XX (ngugc chiéu véi X)
5. Thanh phan tinh clia tai gi6 theo phuong Y
6. Thanh phan tinh clia tai gi6 theo phuong YY (ngudc chiéu vdi Y)
7. Dong dat theo phuong X (DDX Spectra)
8. Dong dat theo phuong Y(DDY Spectra)
9. Dong dat theo phudng Z(DDZ Spectra)
T6 hop noi luc loai
TH12 = PA1+PA2 ADD
TH13 = PA1+PA3 ADD
TH14 = PA1+PA4 ADD
TH15 = PA1+PAS ADD
TH16 = PA1+PA6 ADD
TH17 = PA1+PA7 ADD

10



TH18 = PA1+PA8 ADD
TH19 = PA1+PA9 ADD

TH123 = PA1+0.9(PA2+PA3) ADD
TH124 = PA1+0.9(PA2+PA4) ADD
TH125 = PA1+0.9(PA2+PA5) ADD
TH126 = PA1+0.9(PA2+PAG) ADD
TH127 = PA1+0.9(PA2+PA7) ADD
TH128 = PA1+0.9(PA2+PA8) ADD
TH129 = PA1+0.9(PA2+PA9) ADD
THBAO = ENVE (TH12....TH129) ENVE

LLoad Combination Data

Load Combination Mame TH1z28

Load Combination T ype ADD w

Drefine Combination

Case Mame Scale Factor
DD Spectra w 09
TT Static Load 1
[HT Static Load g

Hinh 13: T6 hgp tai trong.

2.7 Chon modes giao dong

Click chon menu Analyze = Set Analysis Options..

Click chon Set Dynamic Parameters...

Tai dong Number of Modes nhip gid tri 5 (Ldy 5 modes giao dong dau tién)

2.8. Gidi md hinh.
3. SO SANH KET QUA NOI LUC VA CHUYEN VI CUA KET CAU TRONG TRUGNG CO TiNH DEN
TAI TRONG PONG DAT:

11



Hinh 14: Cdc phadn ti khung truc 1
3.1. SO SANH KET QUA NOI LUC PHAN TU DAM

Béng 9: Khdng tinh dén tai trong déng dat

o M (T.m) QM)

e | Phan T0 ™ T Nhip | 6o G6i | Goi
AB D1 954 | 422 | 1058 | -6.56 | 7.12
B-C D2 067 | 223 | 967 | 654 | 6.54
C-D D3 1058 | 422 | 954 | 742 | 6.6

dng 10: CO tinh dén tai trong dong dat theo phd phédn ing dan hoi

. . M (T.m) Q (T)
e | Phan TU 76T whip | coi GG GG
A-B D1 -20.47 5.46 -19.93 -9.64 10.19
B-C D2 -17.81 3.56 -17.81 -9.00 9.00
C-D D3 -19.93 49 -20.47 -10.19 9.64
Bang 11: C6 tinh dén ti trong dong dat theo phd thiét ké dung trong phan tich dan hoi
. M (T.m) Q (M)
True Phan T GG Nhip GG GG GG
A-B D1 -9.54 4.22 -10.58 -6.56 7.12
B-C D2 -9.67 2.23 -9.67 -6.54 6.54
C-D D3 -10.58 4.22 -9.54 -7.12 6.56

3.2 SO SANH KET QUA NOI LUC PHAN TU COT:




Béng 12: NGi luc trong phan ti c6t khéng tinh dén tdi trong déng dat

Truc Phan Td | M (T.m) QM

A C1 -8.07 -4.67

B C2 7.39 418

C C3 -7.39 -4.17

D C4 8.07 4.68

Bang 13: N§i luc trong phan ti ¢dt ¢ tinh dén tai trong dong dat theo phd phdn ung dan hoi

Truc Phan Tir M (T.m) QM
A C1 -18.82 -10.48
B C2 21.50 12.10
C C3 -21.50 -12.10
D C4 18.82 10.48

Bang 14: NGi liic trong phdn tir cOt ¢d tinh dén tai trong dong dat theo phd thiét ké ding trong

phén tich dan hoi

Truc Phan Ti M (T.m) Q (M)
A C1 -8.07 -4.67
B C2 7.39 4.18
C c3 -7.39 417
D c4 8.07 4.68

3.3 SO SANH KET QUA CHUYEN V| BINH KHUNG TRUC 1:

Hinh 15: Chuyén vi dinh khi khéng tinh dén téi trong déng dat
®)

P Point Displacements

™ Paint Displacements

Point Object 7 Stom Level LALE

kS e Z
Trans 0.022398 0.017690 -0.002993
Rotn -0.001092 -0.001332 0.000000

[ Lateral Drifts... |

Paint Object 7 Story Level LAUS

b Y Z
Trang 0.068623 0.072700 -0.003474
Rotr -0.001431 -0.001704 0.000000

[ Lateral Drifts... ]

Hinh 16: Chuyén vi dinh khi tinh dén tai déng dat theo Ph6 phdn dng dan hoi.
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4. KET LUAN:

- Thiét k& cong trinh chiu dong dat theo phuong phap phd phan Gng, phudng phdp phén tich phé
phdn ting dang dao déng, 1a mot trong nhiing phuong phép dong va c6 nhiéu uu diém:

+ Phuong phap nay phan tich dong tuyén tinh, cho phép ap dung nguyén ly doc lap tac
dung;

+ Phuong phap nay xét dén nhiéu dang dao dong cla hé két cdu, tao ra mic dd chinh xac
hon khi thiét ké;

+ VGi kha ning da dang hién nay cla cac bd phan mém thiét k& két cau, phuong phap nay

trd nén don gian va dé kiém soat.
- Tuy nhién khi phan tich cdn dic biét luu tdm dén viéc lya chon phd phan Ging. Trong cac két
qué phan tich cho thdy, néu dung Phd thiét k& dung trong phan tich dan hoi (loai phd co xét dén
hé s6 (ing x{ q) k&t qud nodi lyc do tac dong dong dat khong dang k& so véi cac loai tai trong
khdc. Diéu nay cho thdy, viéc dua hé s6 Gng x{ g, biéu thiic (15), nhdm gidm tai cho tac dong
dong dat, biéu thiic (11); (12); (13); (14), xét sy 1am viéc clia hé két cau trong mién dan hoi 1a
chua chinh xdc. Cac nha thigt k& can than trong khi dua vao hé so (ing x( q khi chuyén Phé
phén ting dan hoi sang Phé thiét k€ dung trong phan tich dan hoi.
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