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Tom tat
Trong boi canh hien nay, s6 bien fioi manh me cua Me t6 nhien do nhieu
nguyen nhan, trong fio co s6 tac fiong cua con ngo6odi, cang lam xuat hien
nhieu nguy c6 tiem an anh hoédng tré lai mot cach manh me fien cac hoat
fiong cua con ngudi, trong fio co fiong fiat. Nong fiat la mot hien tdédng thien
nhien gay ra rat nhieu tham hoa cho con ngddi va cac cong trinh xay doing.
Ve mat ban chat, theo ly thuyet s6c bat Aan hoi thi fiat Aa bl bien dang Aan
hoi cho tdi khi pha hoai gion. Ong suat fian hoi tich tu 6 ca hai ben A6t gay
Aot ngot A60c giai phong khien cho fat fia hai ben A6t gay fiot ngot trodt len
nhau. Nang 166ng 6ng suat fian hoi fi6éc giai phong d6di dang song fida chan
to chan tam, hay fiem pha huy, boc xa theo moi h6dng qua fat fa ra ngoai.
Viec thiet ke cong trinh chiu tac Aiong Aong Aat tai Viet Nam con nhieu
mo&i me, quy trinh thiet ket TCXD375-2006 cua chung ta méi Addc ban hanh
doda tren cO sO tieu chuan Eurocode 8: Design of structures for earthquake
resistance col bo sung hoac thay the cac phan mang tinh dac thu Viet Nam.
Trong noi dung bai bao nay, chung toi xin gidi thieu cach 6ng dung td fiong
hoa thiet ke cong trinh chiu tac fiong fiong fat tren Etabs theo phddéng phap

pho phan ong.

1. BAI TOAN NIEN HINH

Mot cong trinh dan dung gom 5 tang, dien tich xay ddng B xL=
(5x6)x(3x7) m?, chieu cao cua tang la 3,5m, fitdc xay déng tai quan 1 Thanh
Pho Ho Chi Minh. Gia thiet t66ng gach xay tren tat ca cac dam chinh, t66ng
day 200, khoang cach t6i mat mong fien fa kieng la 1.5m. Hoat tai toan phan
Pyp=200kG/m?, ny,=1.2. Chon be day san 10cm, kich thé6c dam chinh 30x60
cm?, he dam phul tréc giao 20x35 cm?, cot tang 1,2 co tiet dien 30x40 cm?,
cot tang 3,4,5 co tiet dien 30x30 cm?®. Be tong cap fio ben B20. co E=2.7e6
T/m?



1.1 TINH TAI (DEAD):

1.1.1 Ténh tai tac dung len ban san

Bang 1: Ténh tai do cac 16p cau tao san:

toan.

it
Cac Lop Cau Tao San K }( 3 9
(KG/m) (KG/m?)
Gach men Ceramic (1 cm) 2000 0.01 x2000x1.2 = 24
Voa lot san (3 cm) 1800 0.03 x 1800x1.2 = 64.8
Voa trat tran (1 cm) 1800 0.01 x 1800x1.2 = 21.6
Tong cong 110
1.1.2 Tai Trong Do Tobng Xay Tren Dam
Oi—= bt_ ht.ng.'yt :02(35 - 06)X11 = 1148(kG/m) (01)
1.1.3 Ténh Tai Cua Trong L66ng Ban Than Dam, San: Ché6ng trinh td' tinh
1.2 HOAT TAI (LIVE)
1.2.1 Hoat tai san: s6 bo chon va gan hoat tai san co cung gia tro
Ps" = pyp. Np = 200 x 1.2 = 240 (kG/m?) (02)

1.2.2 Hoat tai gio (Wind)
Bang 2: Tai trong gio theo chieu cao cong trinh

Cao Trinh Phdﬁng Tac Dg\ng
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 TAl TRONG NONG NAT (QUAKE):

1.3.1 Vo tri cong trinh va fiac trong nen Aat dodi chan cong trinh:

Bang 3: Vi tri cong trinh

. Toa fol
Noéa danh — earo - Gia toc nen agr
Kinh Aol V0 Aol
Quan 1 (TPHCM) 106.6985 10.7825 0.0848

Gia toc nen trung binh thiet ke: ag = y1a5z= 1x0.0848x9.81= 0.8319 m/s?, véi fio

can nhot £&=5%




Bang 4: Loai nen d6di chan cong trinh

Cac Tham So

Loai Mo ta Nspr
V5130 (m/s) Cu (Pa)
(Nhat/30cm)
B Nat cat, cuoi soi rat chat hoac fat
‘ h ‘ :‘ \VAt hat ha
set Irat cong! co be‘da}/ it n at ang 360-800 ~50 5250
chuc met, tinh chat c6 hoc tang dan
theo o sau.
1.3.2 Pho phan 6ng gia toc nen :
1.3.2.1 Phoi phan 6ng fian hoi :
- Pho phan 6ng fan hoi theo ph66ng nam ngang
T
0<T<T,;:S.(T)= ag.S.{1+—.(n.2,5—1)}
Ts (03)
T <T<T.:S,(T)= ag.S.n.2,5 (04)
. _TC
T, <T <T,:S.(T)=a,-S'n-25-| =
LT (05)
T, <T<4s:S,(T)=a,-Sn-25- TC'ID}
LT (06)
Trong fo:
Se(T) Pho phan 6ng fan hoi ;

T Chu ky dao fiong cua he tuyen tinh mot bac td do;

ag Gia toc nen thiet ke tren nen loai A (a4 = vyi. agr);

Tg Gi0i han dodi cua chu ky, dng voi fioan nam ngang cua pho phan éng

gia toc: 0,15 (s)

Tc  Gidi han tren cua chu Ky, dng voi loan nam ngang cua pho phan 6ng

gia toc; 0,5 (s)

Tp Gia tr0 xac Ainh Aiem bat fau cua phan phan 6éng dich chuyen

khong foi trong pho phan 6ng; 2(s)

S He so nen: 1,2

n He so fiieu chinh Ao can voi gia tro tham chieu n = 1 fioi vOi Ao can

nhot 5%




Bang 5: Xay dong pho phan 6ng fian hoi theo ph66ng ngang

0<T<Tge0<T<0.15 | Tg<T<T:=015<T<0.5
T Sc T Sc
0 0.9983 0.2 2.4957
0.1 1.9966 0.4 2.4957
0.15 2.4957
Tc<T<Tp=05<T<2 Tp<T<452<TL4
T Sc T Sc
0.6 2.0798 2.5 0.3993
0.8 1.5598 3 0.2773
1 1.2479 4 0.1559
15 0.8319
2 0.6239

- Phoiphan 6ng fian hoi theo pht6ng thang néng :

0<T<T, :Sve(T)zavg{

B

Tg <T <T.:S,.(T)=a,17.30

T, <T <T, :sve(T)zavg.n.&o.TT—c

T, <T <4s:S,(T)=a,.1.30.

Bang : Cac gia tri kien nght cho cac tham so moi ta pho phan 6ng fian hoi theo

phdong nong

TC '-I—D
TZ

T
1+T_'('7'3’0_1)}

(07)

(08)

(09)

(10)

Pho | aw/ag | Te(s) | Tc(s) | To(s)
Loail | 0,90 0,05 0,15 1,0
Loai 2 | 0,45 0,05 0,15 1,0

Bang 6: Xay dong pho phan dng fian hoi theo ph66ng thang fiéng

0<T<Tge0<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<=0.15<T<1 Tp<T <1<T
T Sq T Sq
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 Pho thiet ke dung trong phan tich fian hoi :

- Noi vdi thanh phan nam ngang :

OSTSTB;sd(T):ag.s.E+L(é_zﬂ

T,Lqg 3 (11)
T, <T<T, :S(,(T)zag.s.E
q (12)
:ag_S.E.T_C
T, <T <T,:S,(T q T
Zﬂ.ag (13)
_a,5.28.TT:
T, <T:S,(T q T
Zﬂ.ag (14)

Trong ®a:
g : HeisoiOng X0 ;

He so dng x0 g ; he soi lam viec cua cac nha BTCT foi vOi cac tac fiong fiong

fat theo ph6dng ngang fitdic xac fiinh nho sau :

q=0,k, =215 (15)

Chon loai khung BTCT co cap deo trung binh (DCM), ta co g, :3,0ﬂ

a,

VOi nha hel khung nhieu tang, nhieu nhip ta co : Y =13
o

B : he so 6ng vdi can dodi cua pho thiet ke theo phodng ngang, (B=0,2)

Bang 7: Xay déng pho thiet ke dung trong phan tich Aan hoi theo phddng ngang:
0<T<Tge0<T<£0.15 Tg<T<T.< 0.15<T<0.5

T Sq T Sq

0 0.6655 0.2 0.6399
0.1 0.6485 0.4 0.6399
0.15 0.6399 0.5 0.6399

Tc<T<Tp=05<T<2 To<T <2<T

T Sy T Sy
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

2 0.1664 7 0.1664




- Noi vdi thanh phan thang fiong:

Noi vdi cac thanh phan thang fidng cua tac fiong fiong fiat, pho thiet ke f66c
xac Ainh theo cac bieu thdc tren, trong fio gia toc nen thiet ke theo phééng

ngang ag N0oc thay bang gia toc nen thiet ke ayvg; S N6OC lay bang 1,0.

Bang 8: Pho thiet ke dung trong phan tich fian hoi theo ph6éng fdng

0<T<Tg<= 0<T<0.05 Tg<T<Tc< 0.05<T<0.15
T Sy T Sv
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<=0.15<T<1 Tp<T < 1<T
T Sq 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 BOOC THOC HIEN BANG PHAN MEM ETABS:
2.1 Xay déng mo! hinh

Hinh 1: Mo hinh khung khong gian he ket cau phan tich



2.2. Khai bao tai trong tham gia dao fiong (Mass source
Define Mass Source

kW azz Diefintion

7 From Self and Specified M ass

(%) From Loads

") From Self and Specified Mass and Loads

Drefine M azz Multiplier for Loadz
Load ultiplier

T w |1

, —
( THT 05 I |

Hinh 2: Khai bao tong khoi 166ng xac filnh cac dang dao fiong

2.3. Khai bao san tuyet fioi cong (Diaphragms):
Chon tbng san -> Assign -> Shell/ Area -> Diaphragms
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Hinh 3: Tam khoi 166ng

2.4. Khai bao tai trong gio (Wind Load)
2.4.1 Gio fiay theo ph66ng x: GX

User ¥Wind Load

E dit

IJzer 'ind Loadz on Diaphragms

Stary Diaphragm i F B i #-0rd V-0 &
STORYE DA 18.45 0. n. 105 15
STORYS D4 18 0. 0. 105 15
STORY4 D3 17.42 0. 0. 105 15
STORY3 D2 16.25 0 0 105 15
STORY?Z ) 14.93 0. 0. 105 15
Hinh 4: Nol I8n tai trong giol fiay tren cac tang phédng x
2.4.2 Gio hut theo ph6ong x: GXX
User Wind Load
Edit
IJzer 'ind Loadz on Diaphragms
Story Diaphragm [ Fe Fy M #-Ord Y-Ord =
STORYE DA -18.42 oJ i} 105 15.
STORYS D4 -18 0. 0. 105 15.
STORY'4 D3 17.42 i} i} 10.5 15.
STORY3 Dz -16.25 0. 0. 105 15.
STORY?Z ) -14.93 0. 0. 105 15.

Hinh 5: No 16n gio hut tren cac tang theo phé6ng x

~



2.4.3. Gio fiay theo phdong y: GY

User Wind Load

Edit

IJzer 'ind Loadz on Diaphragms

Story Diaphragm Fe By M #-Ord YO =
STORYE DA 0. 1291 0. 105 15.
STORYS D4 0. 126 0. 105 15.
STORY4 D3 0 122 0 105 15.
STORY3 Dz 0. 11.38 0. 105 15.
STORY?Z ) 0. 10.45 ﬂ 105 15.

2.4.4. Gio hut theo phtong y: Gio GYY

User Wind Load

Edit

IJzer 'ind Loadz on Diaphragms

Hinh 6: Noi 16n gio fiay tren cac tang theo phédng y

-

Story Diaphragm Fe [ Fr M #-Ord YO =
STORYE DA 0. 1291 0. 105 15.
STORYS D4 0. 12,6 0. 105 15.
STORY'4 D3 i} 2.2 i} 10.5 15.
STORY3 Dz 0. -11.38 oJ 105 15.
STORY?Z ) 0. -10.45 0. 105 15.

Hinh 7: Noi 16n gio hut tren cac tang theo phédng y
2.5. Khai bao tai trong nong fAat (Quake Load)

Click chon menu Define = Response Spectrum Functon...

Define Response Spectrum Functions

Rezponse Spectra Click to:

| Add Spectrum from File... |

;-.-E-.I:Id Izer Spectrum W |

Click chon Add User Spectrum

Click chon menu Define = Response Spectrum Cases...

Define Response Specira

Spectra Clich, b

‘ (I Add Mew Spectrum... kﬂ

Hinh 9: Hop thoai Define Response Spectra

Click chon Add New Spectrum...



Besponse Spectrum Case Data Response Spectrum Case Data
Spectrum Case Name - J Spectrum Case Name DDY _

Stuctural and Function Damping Structural and Function D amping
Damping I | Dlamping
Madal Combination tdodal Combination
Orac O 85 OGMC Ocac {@S5RSS) O 485 OGME
] i i i i el
Directional Combination Directional Combination
() 5RSS () 5R55 _
O 285 hoganalSF | ] O 485 hoooralSF [ ]
() Modified SRSS [Chinese () Madified SRSS [Chinese)
Input Responze Spectra Input Responze Spectra
Direction  Function Scale Factor Direction__ Function Scale Factor
Ut 3 v —
uz O
Uz 03

Excitation angle

Eccentricity E coentricity

Excitation angle

% E coentricity :U | % Eccentricity

o]
o]
Dwerride Ecoentricities Owerride Ecoentricities
i T

Hinh 10: To hdp fiong Aat theo phdéng x Hinh 11: To hdp fiong Aat theo phddng y

Response Spectrum Case Data

Spectrum Caze Name _!

Structural and Function Damping

Dramping

kodal Combination
cac ‘@SHSSI ) ABS {2 GMC

Directional Combination

(@)} thogonal 5F |

() Modified SRSS [Chinese]

Input Fesponze Spectra

Direction Function

1

uz

Uz
Excitation angle :_D —!

E coentricity
% Eccentricity :_D !
Owerride Ecoentricities
[ ok | [ Cancel |

Hinh 12: To hdp fiong Aat theo phddng Z



2.6 Tai trong va to tai trong:

1. Tonh tai

2. Hoat tai chat nay

3. Thanh phan tinh cua tai gio theo ph6dng X

4. Thanh phan tinh cua tai gio theo ph66ng XX (ng66c chieu voi X)

5. Thanh phan tinh cua tai gio theo phédng Y

6. Thanh phan tinh cua tai gio theo phddng YY (ngddc chieu voi Y)

7. Nong fat theo phdéng X (DDX Spectra)

8. Nong fiat theo phdéng Y(DDY Spectra)

9. Nong fiat theo phdéng Z(DDZ Spectra)
To hdp nai léc loai
TH12 = PA1+PA2 ADD
TH13 = PA1+PA3 ADD
TH14 = PA1+PA4 ADD
TH15 = PA1+PAS ADD
TH16 = PA1+PAG6 ADD
TH17 = PA1+PA7 ADD
TH18 = PA1+PAS8 ADD
TH19 = PA1+PA9 ADD
TH123 = PA1+0.9(PA2+PA3) ADD
TH124 = PA1+0.9(PA2+PA4) ADD
TH125 = PA1+0.9(PA2+PAb) ADD
TH126 = PA1+0.9(PA2+PA6) ADD
TH127 = PA1+0.9(PA2+PA7) ADD
TH128 = PA1+0.9(PA2+PAS8) ADD
TH129 = PA1+0.9(PA2+PA9) ADD
THBAO = ENVE (TH12.....TH129) ENVE

LLoad Combination Data

Load Combination Name (TH1z28 ]

Load Combination Type -.-t'-\DD : W E

D efine Cormbination
- _I_:axe Mame ] Scale Factar
| DD Spectra w049

TTT Static Load 1 \
5 |03 Add

(X R H

Hinh 13: To hdp tai trong.



2.7 Chon modes giao fiong

Click chon menu Analyze = Set Analysis Options..

Click chon Set Dynamic Parameters...

Tai dong Number of Modes nhap gia tr0 5 (Lay 5 modes giao fiong fiau tien)

2.8. Giai mo hinh.
3. SO SANH KET QUA NOI LOC VA CHUYEN V0 CUA KET CAU TRONG
TROONG CO TiNH NEN TAI TRONG NONG NAT:

3§ 3

—
=
c
5]

Cl c2 C3 Cc4

D1 D2 D3 DA KIENG

0y BASE
A SE T S

Hinh 14: Cac phan t6 khung truc 1
3.1. SO SANH KET QUA NOI LOC PHAN TO DAM

Bang 9: Khong tinh fien tai trong fiong fat

, N M (T.m) Q (T)
Truc | Phan T6 Goi Nhop Goi Goi Goi
A-B D1 -9.54 422 | -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

ang 10: Coi tinh fien tai trong fiong Aat theo pho phan 6ng Aan hoi

. S M (T.m) Q (M
Truc | Phan T6 Goi Nhop Goi Goi Goi
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 4.9 -20.47 | -10.19 9.64

11



Bang 11: Co tinh fien tai trong fong fat theo pho thiet ke

' dung trong phan tich

fnan hoi
. . M (T.m) Q (M
Truc Phan T6 :
u Goi Nhop Goi Goi Goi
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 LOC PHAN TO COT:

Bang 12: Noi I6ic trong phan t6 cot khong tinh fien tai trong fiong Aat

Truc | Phan To | M (T.m) | Q (T)
A C1 -8.07 -4.67
B C2 7.39 4.18
C C3 -7.39 -4.17
D C4 8.07 4.68
Bang 13: Noi l6c trong phan td cot co tinh fien tai trong fiong fat theo pho phan
ong fan hoi
Truc Phan To M (T.m) Q (T)
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: Noi I6ic trong phan to cot co tinh fien tai trong fiong fiat theo pho thiet ke
dung trong phan tich fian hoi

Truc Phan To M (T.m) Q (T)
A C1l -8.07 -4.67
B C2 7.39 4.18
C C3 -7.39 -4.17
D C4 8.07 4.68

3.3 SO SANH KET QUA CHUYEN V0 NiINH KHUNG TRUC 1:

™ Point Displacements %)
Poirt Object 7 Story Level Lal B
b i z
Trans 0.022398 0.017690 -0.002993
Ratr -0.001092 -0.001332 0.000000
[ Lateral Drifts... |

Hinh 15: Chuyen vi fiztnh khi khong tinh fien tai trong fiong Aat
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™ Point Displacements 3

Paint Object 7 Story Level LAUS
= i z
Tranz 0.068623 0.072700 -0.003474
Ratn -0.001431 -0.001704 0.000000
[ Lateral Drifts... |

Hinh 16: Chuyen vi fiznh khi tinh fien tai fiong Aat theo Pho phan dng fian hoi.
4. KET LUAN:

- Thiet ke cong trinh chiu fiong fat theo phdédng phap pho phan dng, phééng phap
phan tich pho phan 6éng dang dao fiong, la mot trong nhéng phddng phap fiong va
co nhieu 6u fiiem:

+ Phoédng phap nay phan tich iong tuyen tinh, cho phep ap dung nguyen ly
fnoc lap tac dung;

+ Phodong phap nay xet fien nhieu dang dao fiong cua he ket cau, tao ra méc
fio chinh xac hon khi thiet ke;

+ VOi kha nang fia dang hien nay cua cac bo phan mem thiet ke ket cau,
phdong phap nay tré nen fidn gian va de kiem soat.

- Tuy nhien khi phan tich can fiac biet 16u tam fien viec 16a chon pho phan 6ng.
Trong cac ket qua phan tich cho thay, neu dung Pho thiet ke dung trong phan tich
fAan hoi (loai phoi co xet fien he so 6ng x6 q) ket qua noi lI6c do tac fiong fiong Nat
khong fiang ke so véi cac loai tai trong khac. Nieu nay cho thay, viec fida he so
ong xd g, bieu thdc (15), nham giam tai cho tac fiong fnong fat, bieu théc (11);
(12); (13); (14), xet s6 lam viec cua he ket cau trong mien fian hoi la chda chinh
xac. Cac nha thiet ke can than trong khi fida vao he so dng x6 g khi chuyen Pho
phan 6ng fian hoi sang Pho thiet ke dung trong phan tich fian hoi.
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