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MO PAU

1. TINH CAP THIET CUA DE TAI

Pong dat xay ra hing ngay trén Trai Dat, nhung hau hét khong
dang chi ¥ va khong gay ra thiét hai. Dong dat 16n ¢ thé gay thiét
hai tram trong va gay tir vong bang nhiéu cach. Pong dat c6 thé gay
ra dat lo, dat nat, séng than, nudc triéu gia, dé v& va hoa hoan. Tuy
nhién, trong hau hét cac tran dong dat, sy chuyén dong cua mat
dat gay ra nhiéu thiét hai nhat. Trong rat nhiéu trudong hop, c6 rat
nhiéu tran dong dat nho hon xay ra trudc hay sau lan dong dét chinh,
nhitng tran nay dugc goi 1a du chan. Ning luc cia dong dit duoc trai
dai trong mot dién tich 16n, va trong céc tran dong dét Ion c6 thé trai
hét toan cau. Cac nha khoa hoc thuong cé thé dinh duoc diém ma
cac song dia chan dugc bat dau. Diém nay duoc goi la chan tiéu.
Hinh chiéu cua diém nay I&én mat dat duoc goi la chan tam.

Qua d6 chung ta thdy duoc dong dat ngdy cang tré nén phd
bién, kho ludng trude dugc hau qua cia chang, tuy nhién viéc tinh
toan dong dat con kha moi mé va it tai liéu dé cap dén cac phuong
phap tinh toan dong dét ciing nhu cac tac dong cia dong dat gy ra
dbi vé6i cong trinh cau. Sau mot sé nghién ciru cua cac nha khoa hoc
vé dong luc hoc di véi cong trinh cau di gitp chung ta hiéu rd thém
vé nhing tmg xr cuia cong trinh cau dudi tic dung cua dong dat ciing
nhu céc bién phap k¥ thuat han ché nhing tac dong do.

Hién nay, tac dong cua dong dat 1én cdng trinh ciu diy ving
la mot van d& can duoc quan tdm. C6 nhidu phuong phap dugc dé
Xuit dé tinh toan tic dong cua dong dat 1én cong trinh nhu phuong
phap tinh ngang twong duong, phuong phip phd phan tng hay
phuong phép lich sir thoi gian... Ung véi mdi bai toan, mdi phuong
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phap déu c6 nhimng uu diém riéng. Luan vin s& di sau vao viéc phan
tich cac phuwong phap do6 ciing nhu phuong phap nio thich hop dé
tinh toan dong dat cho cong trinh cau ddy viang. Trén thuc té, cac
nghién ctiru vé dong luc hoc dong dat phai tién hanh dong thoi ca ly
thuyét va thuc nghiém. Tir nhitng nghién ctru dé, cac tng dung thiét
bi giam chin dé han ché dao dong cua hé diam cau day ving ciing
duoc phat trién.
2. POI TUQNG VA PHAM VI NGHIEN CUU

Péi twong nghién cieu

Phan tich ndi luc cau day ving tai nit Nga Ba Hué - Pa Néng
chiu tac dong cua dong dat.

Pham vi nghién ctru

Nghién ctru dao dong cua cau day ving khi chiu dao dong cua
dong dat.
3. MUC TIEU VA NHIEM VU NGHIEN CUU

Muc tiéu

Nghién ctru cac phuong phép tinh toan dong dat ddi voi cong
trinh cau ciing nhu tac dong cua n6 ddi voi cong trinh cau day ving;

Céc bién phap han ché dao dong va ndi luc cua cau;

Giai quyét 1 bai toan thuc té ctia cAu diy vang khi chiu tac
dung cua dong dat khi c6 va khong c6 lip dat thiét bi giam chan( vi
du tinh toan, khao sat so d6 ciu day ving tai nat Ngi Ba Hué — Pa
Néng). Xét cho doan cau vuot tang 2 tir Tén Puc Thing di Pién
Bién Phu.

Nhiém vu

Tiur muc ti€u néu trén, dé tai dat ra cac nhiém vu nghién ctru cu
thé nhu sau:

Téng hop cac kién thic dong dit;



Thu thap, phan tich va tong hop tai liéu vé anh huong cua
dong dat 1én cac cong trinh cau;

Phén tich ndi luc cau day ving dudi tac dung cia tai trong
dong dat;

Tinh toan dao dong cia cdu ddy ving tai nut Ngi Ba Hué
chiu tac dung ctia dong dat;

Két luan va dua ra thiét bi giam chdn nhdm ngin ngira anh
hudng dong dét cho cau day ving.
4. PHUONG PHAP NGHIEN CUU

Tong hop cac kién thire dong dat. Thu thap, phan tich va tong
hop tai liéu vé anh huong cua dong dét 1én cac cong trinh xay dung.
Nghién ctu phan tich ndi luc cau diy ving dudi tac dung cua tai
trong dong dat. Ung dung phuong phép nghién ciru két hop vai phan
mém Midas/Civil 2014 dé tinh toan dao dong cua cau diy ving tai
nit Ng& Ba Hué - TP. Pa Ning khi chiu tac dung cua tai trong dong
dat.
5. BO CUC PE TAI

Ngoai phan m¢ dau, két luan va kién nghi . Luan vin con bao
gom bdn chuong :

Chwong 1: Nghién ciu ciia dong dat Ién cong trinh cau.

Chwong 2 : Phan tich noi luc cau day vang dudi tac dong cua
tai trong dong dat.

Chuwong 3 : Vi du phan tich noi luc ciu day ving tai nat Nga
Ba Hué - Ba Ning chiu tac dong cua dong dét.

Chwong 4 : Céc bién phap giam chan cho cau day vang khi
chiu tac dong cua dong dat.



CHUONG 1
NGHIEN CUU TAC PONG CUA PONG PAT
LEN CONG TRINH CAU

1.1. PAC PIEM CUA PONG PAT

1.1.1. Khai niém

Pong dat 1a su giai thoat dot ngot mot lwong niang lugng Ion
tich tu trong mot thé tich nao d6 bén trong Trai dat. Thé tich tich tu
nang luong d6 goi la viing chan tiéu hay 16 dong dat va tam caa ving
goi la chan tiéu. Vi tri hinh chiéu trén bé mat caa Trai dat, nam ngay
trén chan tiéu goi 1a chin tam. Khoang cach gitta chan tiéu va chén
tam goi 1 do sau chan tiéu.

1.1.2. Nguyén nhan

a. Ngi sinh

b. Ngogi sinh

c. Nhan sinh

1.1.3. Séng dia chin va sy truyén song
a. Song dia chin o ]
b. Anh hwong cua nén dat téi chuyén dong dia chdn

1.1.4. Panh gia sirc manh cia dong dat

Strc manh cua dong dit duoc tinh toan thong qua:
- Thang cuong do dong dat; va

- Thang d6 16n dong dit (magnitude).

1.1.5. Cac dic trung chuyén dong ciia nén dat

a. Bién dp I6n nhit ciia chuyén dong nén dit

b. Khodng thoi gian kéo dai chuyén djng manh
¢. Cdc ngi dung tin so

1.1.6. Céc thong sb6 chuyén dong ciia nén dat



1.2. CAC PHUONG PHAP TINH TOAN CONG TRINH CAU
CHIU TAC PONG CUA PONG PAT

1.2.1. Phwong phap lwce tinh ngang twong dwong

Phuong phap lyc tinh ngang twong duong l1a phuong phap ma
trong d6 lyc quéan tinh do dong dat sinh ra tac dong lén két cau theo
phuong ngang dugc thay thé bang tinh lyc ngang twong duong. Luc do
dong dat gay ra tac dong ¢ chan cong trinh dugc gia thuyét bang tich
s6 cna hé s6 dia chan C va toan bo trong lugng ban than cong trinh Q.
Hé s6 dia chan C phu thudc vao nhiéu yéu té khac nhau ¢ céc tiéu
chuan khac nhau, tuy nhién quan trong nhat van la chu ky cua dang
dao dong dau tién dé tra gia toc trong phd gia toc thiét ké. Luc ngang Q
duoc goi 1a luc cit day hodc luc cit tai chdn cong trinh, sau d6 duoc
phan phdi lai trén chiéu cao cong trinh tai vi tri c6 khéi lwong tap
trung.

Phuong phap luc tinh ngang twong duong thich hgp vai cong
trinh cau c6 hinh dang déu din, d6 cing va khéi lugng phan b déu
trén mat bang va chiéu cao.

1.2.2. Phuwong phap phd phan g

Phuong phap phd phan mg trudc tién xac dinh cac chu ki va
dang dao dong cho mdi dang dao dong chinh cua két cau. Sau do, tir
phd phan &ng thiét ké cho trude, xac dinh gia téc cuc dai wng voi chu
ki dao dong va hé sb can téi han cho mdi dang dao dong. Trén co s
nay, bang ky thuat phan tich dang xac dinh phan @ng I6n nhét caa hé
két cdu ¢ céc dang dao dong chinh. Uu diém cua phuong phap phd
phan g 1a tinh todn nhanh, don gian va cho két qua chinh xac chap
nhan dugc. Do phai dung nguyén ly cong tac dung nén phuong phap
nay chi gidi han cho viéc tinh toan tuyén tinh.



1.2.3. Phwong phap lich sir thoi gian

Phuong phép lich sir thoi gian thay vi ding phd gia toc thiét ké
nhu phuong phap phd phan mg, ngudi ta ding gia toc dd thyc. C6
hai cach dé giai phuong trinh chuyén dong cua hé két céu trong
phuong phap nay:

- Ky thudt phan tich dang chinh

- Tich phdn tryc tiép phirong trinh chuyén don
1.3. HE THONG GIAM CHAN PUQC SU DUNG TRONG CAU
DAY VANG

1.3.1. Mot vai van dé khi phén tich ciu day ving chiu tac
dong ciia dong dat

1.3.2. Khai quét céc thiét bi gizm chin

- Céch ly ngudn gy ra dao dong;

- Hap thy va hao tan ning luong; va

- biéu khién dao dong tich cuc.

KET LUAN , ,

Pong dat la hién tuong dia chat ty nhién dang hoanh hanh
ngay cang phd bién trén thé gisi, trong d6 co Viét Nam. Vi vay trong
diéu kién cia nuéc ta hién nay nén xay dyng phuong phap khang
chan cho cong trinh theo phuong phap luc tinh ngang tuong duong
hodc phuong phap dong st dung pho phan tmg. Trong tuong lai,Viét
Nam can c6 cac tram quan trac dé ghi chép sb liéu cu thé chuyén
dong cua dét nén tai cac khu vuc trong ca nudc.

Dong dat xay ra rat kho du doan vi vay nén khi xay dung cong
trinh khong nén dat tai nhitng vi tri vét dut gay dia tang, sut 1, doan
song bdi tich. Khi thiét ké cong trinh cin quan tam dén thiét ké khang

chan va thiét ké cach chan.



Thuc té da cho chiing ta thay thiét ké chéng dong dat cho cau
lién quan dén kha ning khang lai caa chang trong mot tran dong dat.
Néu ching ta khang chan tét thi s& loai bo dwoc rat nhiéu rui ro cho
con ngudi va cong trinh.Tuy nhién, hién nay ciing c6 rat nhiéu bién
phép giam chan mang lai hiéu qua cao trong viéc chong dong dat cho

cbng trinh.



CHUONG 2
PHAN TiCH NOQI LUC CAU DAY VANG DUOI TAC PONG
CUA TAI TRONG PONG PAT

2.1. PHAN TiCH PONG PAT TRONG CONG TRINH CAU

2.1.1. Gi6i thiéu chung

a. Phdn tich tinh va dong

b.Cdc logi tdi trong dong

c. Phén tich dpng dit trong thiét ké cau

2.1.2. Béc tu do dfng

a. H¢ mot béc tw do (SDOF) chju tic dung ciia dpng dit

b. H¢ nhiéu bic tw do (MDOF) chju tic dung ciia dpng dit

c. Mo hinh cdn trong h¢ MDOF

2.1.3. Khai niém chung vé phé phan ng

2.1.4. Phwong phap pho phan ing tinh toan dong dit cong
trinh ciu

Phuong phap phd phan tmg 1a mot phuong phap gin dung
trong tinh toan dong luc hoc nhdm dua ra cac phan tng 16n nhét cua
cbng trinh nhu chuyén vi, van tde, gia tdc ctia hé mot bac tu do co
cling hé sé can nhung khac nhau tan sb tw nhién khi phan tng véi cac
kich thich khac nhau. M6 hinh két ciu cua hé c6 n bac tu do dong co
thé chuyén vé n hé c6 mot bac tu do, nhu vay thi cac nguyén 1y cua
phan tich phé phan tng c6 thé ap dung cho hé c6 nhiéu bac ty do.
D6i voi hau hét cac loai cau, phén tich theo lich sir thoi gian duong
nhu khong can thiét vi can cong sirc tinh toan 16n nén phwong phap
phd phan tmg dugc sir dung kha phd bién.

a. Phan tich don phé

b. Phwong phdp tii trong phin bé déu



C. Phén tich don pho (Phén tich nhiéu dang dao dgng)

2.1.5. Phan tich lich sir thoi gian

Khi két cau cu doi hoi phai phan tich phi tuyén hodc tinh chat
can khong con dugc moé hinh nhu thong thuong thi phan tich dang
chinh khéng con duge st dung. Mot phuong phap tich phan sd, théng
thuong duogc hiéu 1a phan tich lich st thoi gian, dugc su dung dé
phan tich chinh x4c phan tng cua két cau.

Trong phéan tich lich st thoi gian, truc thoi gian dugce chia
thanh nhimg budc nho dt. O khoang thoi gian thi i, phan tng duoc
x4c dinh bang cac gia tri U;,U.,U;. Nhu vy phan tmg cua két ciu &
khoang thoi gian thir i phai thod man phuong trinh:

[MKG}+[CHU 3+ [KHu}=-IMK0g} (2.48)

O khoang thoi gian thir i+1, phwong trinh 1a:

MK, }+[CKU, .} +[KKu, .} =M KU .} (2.49)

Bang cach giai lan luot cac phwong trinh trén ta thu dugce phan
g ctia két cu theo lich sir thoi gian.

2.2 PHAN TiCH CAU DAY VANG DUOI TAC DUNG CUA
TAI TRONG PONG PAT

2.2.1. DAm cirng

2.2.2. Thap ciu

2.2.3. Day vang
KET LUAN

Phwong phap tinh toan cau diy vang chiu tai trong dong dat
trong pham vi nghién ciru cia luan van: phuong phap phd phan tng
va phuong phap lich sir thoi gian.

Phan tich chi tiét va dua ra duoc nhitng trinh tu tinh toan cho
cac phuong phap tinh toan cdng trinh cau chju tai trong dong dat cua
Viét Nam hién nay.
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CHUONG 3
VI DU PHAN TiCH NQI LUC CAU DAY VANG TAI NUT
NGA BA HUE - PA NANG CHIU TAC PONG CUA
PONG PAT

3.1. CAC SO LIEU CUA CAU DAY VANG TAI NUT NGA BA
HUE - DA NANG

3.1.1 Giéi thi¢u chung vé ciu diy ving tai niit Nga Ba Hué
- Pa Niing

NUt giao théng Nga Ba Hué nim & phia Tay Béc thanh phd Pa
Néng, trén dia phan quin Thanh Khé, quan Cdm Lé& va quan Lién
Chiéu. Tai vi tri nut giao, Qudc 16 1A vuot qua dudng sit Bic Nam
r0i r& phai di doc theo dudng sit vé phia Nam. Tuyén Qudc 16 1A
cling dau ndi v6i duong Pién Bién Phu (dudng vao trung tim thanh
phé Pa Ning tao thanh ngi ba dudng bo) va tuyén dudng sat qudc
gia Ha N6i - TP.H6 Chi Minh.

Céu vuot ting 2 tir Tén Pirc Thing di Pién Bién Phu:

- So d6 nhip: Lién 1 (2x30+2x35+30)m+ Day ving (2x90)m-+
Lién 2 (30+35+5x30)m;

- Lién 1 va Lién 2 1a cac dam ban rong BTCT DUL lién tuc;

- Nhip chinh 14 cdu diy ving dim BTCT DUL, try thép bang
BTCT, mong coc khoan nhoi;

- Tru: Dang tru than dac br:ing BTCT, trén hé mong coc;

3.1.2. Piéu kién tw nhién khu vue xiy dung ciu

a. Diéu kign dia hinh

b. Diéu ki¢n dia chat

c. Diéu kién thuy vin

3.1.3. Cac thong sé chung vé ciu

Cau c6 tong chiéu dai L.=555m gom 14 nhip bd tri theo so dd:
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Lién 1 (2x30+2x35+30)m+ DAay vang (2x90)m+ Lién 2
(30+35+5x30)m

Trong qué trinh md hinh va phan tich tinh toan tinh cho nhip
day vang (2x90)m.

Nhip déty viing | =(2xS0000)=150000
200

10:7200=72000

@1 B0 KN D20m
% |GpoKND2Om |

Hinh 3.3.Mdt cat doc cau

Hinh 3.4. M6 hinh héa cau déy ving tai it Ned Ba Hué



3.2. PHAN TICH CAU
3.2.1. Phwong phap luc tinh ngang twong dwong

12

3.2.2. Phwong phap pho phan vng

Khi phan tich ciu ddy ving theo phwong phap phd phan tmg

phu thudc vao ) dang dao dong ty do dugc xét dén trong k¥ thuét

phan tich dang chinh. Vi so' d6 tinh toan nhu trén, cau day ving s&

duoc khao sat no1 luc va chuyén vi theo sb dang dao dong béng phén
mém Midas/Civil 2011. Pho thiét ké duoc sir dung 1 phd thiét ké
theo tiéu chuan Viét Nam 22TCN272-05. Phuong phap t6 hop duoc
ding 12 CQC 14 t6 hop béc hai hoan toan. Hé sb can dugc xem nhu 1a

héng s va bang 5% cho tét ca dang dao dong.

Add/Modify/Show Response Spectrum Functions

Function Name

Import File | Design Spectrum ‘
Period | Spectral Data| =
(sec) @) 3
1 0.0000 0.0800
2| 0.0600 0.1700
3 0.0800 0.2000
4| 01200 0.2000
5 0.1800 0.2000
6| 0.2400 0.2000
7] 0.3000 0.2000
8] 0.3600 0.2000
9] 0.4000 0.2000
10| 0.4200 0.1905
11]  0.4800 0.1667
12| 05400 0.1481
13| 0.6000 0.1333
141 0.6600 012121 7

Spectral Data Type
{+ MNormalized Accel. " Acceleration " Velocity {" Displacement
Scaling Gravity Graph Options
¢ Scale Factor 1 9806 mmsec? [~ ¥-axis log scale
. — Damping Ratio
£ Maximum Value 0 a ’T [~ Y-axis log scale
0.204 ]
0.184 -
0.162 o
_ 0.13% 4
T 0.124
0.10¢
= 0.084
0.02s
0.02%
0.00¢ ! ! ! } !
o1 o1 z.01 a.01 201 5.01 £.01
Period (sec)

Description | AASHTO-LRFD12: Soil=A PGA=0,10 S5=0.25 51=0.10 RMF=1.00

OK Cancel

Hinh 3.5. Phé thiét ké theo tiéu chudn 22TCN272-05
Trinh ty:

1. M6 hinh hoa két cAu;

2. X4c dinh sy phan b6 khéi luong trong két céu;

3. Xac dinh cac thong sb ctia phén tich tri riéng;
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4. Xay dyung ham pho dép Gmg va trudng hop tai trong cho
phan tich pho dép tmg;

5. Xéc dinh nguyén tic to hop dap ung; va

6. Tién hanh phan tich va xur 1y két qua.

Duva vao phﬁn mém Midas, két cAu ciu dugc phéan tich va dua
ra cac gia tri chuyén vi cua cac nuat, ndi luc cua cac thanh theo thoi
gian.

3.2.3. Phwong phap lich sir thoi gian

M hinh cau day vang dugc phan tich theo gia tc nén mot tran
dong dat 16n trén thé gigi 1a El. Cetro Site nim 1940. Gia téc nén cua
tran dong dét nay duoc ghi lai voi s6 gia thoi gian 1a 0,02s. Gia tdc
nén duoc kich thich theo ba phwong theo gia toc dd do dugc. Ky
thuat phan tich dang chinh dwoc sir dung dé phan tich lich sir thoi
gian chuyén dong cua két cau.

Trinh tu:

1. MO hinh héa két ciu;

2. Xac dinh sy phan b khéi lugng trong két ciu;

3. Xac dinh sb dang (s6 tan s&) dao dong riéng can thiét;

4. Xay dung cac truong hop tai trong ung véi bai toan phan
tich lich sur thoi gian;

5. Xay dung ham mé ta su thay ddi tic dong theo thoi gian;

6. Xac dinh gia téc dit nén; va

7. Phan tich va xtr Iy két qua.

Dua vao phin mém Midas, két ciu cAu dugc phén tich va dua
ra cac gia tri chuyén vl cua cac nut, ndi luc cua cac thanh theo thoi
gian. Dong thoi cac phd chuyén vi, phod vén tdc, phd gia toc ciing

dugc vé dya vao phan tich theo gia toc do.



14

Add/Modify/Show Time History Functions (=2
Function Name Time Function Data Type
Eicent H] = MNormalized Accel. " Acceleration " Force " Moment £~ Mormal
Scaling Gravity Graph Options
Import ‘ Earthquake | & Scale Factor ,1_ [~ X-axis log scale
9.8056  mfsec?
Time Function = £ Maximum Yalue 0 a F TS gEnE
(s8c) (g) | F.FT
1 0.0200 0.0052 0a1
2 0.0400 0.0042 l
3] 0.0600 0.0032 oz
4| o0.0800 0.0023 . I
S 0.2 1
5| 0.1000 0.0017 =
6 0.1200 0.0045 & 0.01 A
) ol
7] 0.1400 0.0073 z
T -o0.o8
g 0.1600 0.0071 - I
9] 0.1800 0.0047 o -o.1s
10 0.2000 0.0022 E
11 0.2200 -0.0003 .28 I
12| 0.2400 0.0048 o.2e
13 0.2600 0.0100 o s 10 as 20 25 ao as 20 a5 50 55 €0
14 0.2800 0.0143 | ~ Time (sec)

Description 1940, El Centro Site, 270 Deg

Generate Earthguake Response Spectrum... | OK. I Cancel | Apply |

Hinh 3.12. Gia toc nén theo phwong X ciia trdn déng dat El.Centro
Site vao nam 1940
3.2.4. Két qua
e Phuong phap pho phan tng
Bdng 3.1. Gia tri ngi lyc lon nhdt va nhé nhat theo phuong X,

phuong Y
Luc Luc . Moment )
i Luec cat - . Moment-y | Moment-z | Chuyén

Phuong doc cat-y xo0dan
z (kN) (KN-m) (KN-m) | vi (mm)

(kN) (kN) (KN-m)

Max | 386.12 | 538.54 | 2752.59 | 524.349 | 227.712 | 15447.7

X 21.7
Min 0 0 0.01 0 0 0
Max | 1284.4 | 1788.8 | 509.062 | 154.055 | 5839.03 51432

Y 8.33
Min 0 0 0 0 0 0

e Phuong phép lich su thoi gian:
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Badng 3.2. Gia tri noi luc, chuyén vi [6m nhdt va nhé nhat trong tran
dong ddt El.Centro 1940

Luc , , Moment .
Luyec cat- | Lyc cat - , Moment-y | Moment-z | Chuyén
doc X0an
y (kN) z (kN) (KN-m) (kN-m) | vi (mm)
(kN) (KN-m)

Max |35555.4 | 47848.4 | 23364.6 | 5004.94 29247 1308800
Min | -35439 | -48418 | -22388 | -5029.09 | -346836 | -1444570

9.37

Chuyén vi, n6i Iyrc 16n nhit cta cac niit va thanh tai cac vi tri ta

xét & trén theo cac bang sau:
Bdng 3.3. Gia tri ngi lyc [on nhat cua cac thanh 212, 187, 10053,

10135 tinh bang phwong phdp phé phan g

, .| Moment
Luc doc | Luc cat- | Luc cat i Moment- | Moment-
Phuong Thanh xoan
(kN) | y(kN) | -z (kN) y (KN-m) | z (kN-m)
(KN-m)

212 | 27.544 |226.235|3.32863 | 29.6634 | 250.446 | 198.856

Dinh thap
187 [8.32478|212.126 | 10.5380 | 87.9547 235 384.629

10053 | 59.1968 | 59.3976 | 46.9537 | 11.3049 | 1569.25 | 1657.57

Gitra nhip
10135|52.7054 | 53.5486 | 41.1475| 10.5695 | 1652.48 | 1314.35

212 |91.5688 | 751.237 | 1.55218 | 9.40553 | 75.6126 | 660.422

Dinh thap
187 |276.436|704.387|3.71734|27.0103 | 71.1535 | 1277.31

10053 | 18.8233 | 296.157 | 14.7193 | 37.0231 | 501.224 | 5440.77

Gitra nhip

10135|26.0188 | 177.19 | 14.8416 | 34.372 | 499.52 | 4339.57
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Badng 3.4. Gia tri ngi lyc lon nhdt ciia cdc thanh 212, 187, 10053,
10135 trong trdn dong dat EI.Centro 1940

i i Moment
Luc doc | Luc cat- | Luc cat -z , Moment- | Moment-
Vi tri Thanh xo0dan
(kN) y (kN) (kN) y (KN-m) | z (kN-m)
(KN-m)
212 | 2432.74 | 23240.6 | 86.8376 | 670.3147 | 5892.895 | 1235.607
Dinh thap| 187 | 7109.84 | 21785.9 | 202.9389 | 2032.181 | 5507.809 | 17874.42
10053 | 1276.59 | 8186.24 | 829.0276 | 1144.3 1448.3 |235969.1
Gitra nhip | 10135 | 1705.75 | 4652.10 | 660.5849 | 702.6556 | 26815.84 | 198431.5

Bdng 3.5. Gid tri chuyén vi lom nhat ciia cac nit 100, 101, 102, 450,
346 trong trdn dong ddt EI.Centro 1940

Vi tri Dinh thap Gitra nhip
Nat 100 101 102 450 346
Chuyén vi (mm) 256.399 255.684 | 253.722 | 320.816 | 320.946

KET LUAN

Khi tinh toan dong luc hoc cau day ving va tinh toan dong dat

cau day vang diéu chl y 1a s6 dang dao dong can xét dén. S6 dang
dao dong can du dé phan tich chinh xac phan ung chung caa hé.Doi

v6i cau dam lién tuc sb dang dao dong tdi thiéu bang 3 lan sb nhip

con riéng dbi voi trudng hop cu thé cua so d6 cau nay, sb dang dao

dong can xét dén 1a Ion hon 9 dang dao dong dau tién.
Duya vao phan mém Midas/Civil dé giai quyét cong viéc tinh

toan cac bai toan dong luc hoc cong trinh, dac biét 1a bai toan dong

dat. Déi voi phuong phap phd phan tng, dwa vao gia toc dd cho

trugc hodc phd thiét ké cho trude ching ta c6 thé xac dinh duoc noi
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lyc,chuyén vi cua hé, qua d6 c6 thé xac dinh duoc gia tri noi luc max
min caa nat, bén canh d6 nd con co thé tinh todn vai noi luc va
chuyén vi cho riéng cua ting phan tir cu thé. Déi v6i phuong phap
lich sir thoi gian chuyén vi, van tc va gia téc dugc tinh toan cho mdi
nat.

Dua trén két qua thu duoc cua phuong phap phd phan @ng ta
c6 thé lya chon céc vi tri nGt c6 chuyén vi, ndi luc 16n nhat dé tinh
toan cho phuong phap lich st thoi gian.
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CHUONG 4
CAC BIEN PHAP GIAM CHAN CHO CAU DAY VANG KHI
CHIU TAC PONG CUA PONG PAT

4.1. TONG QUAN VE CAC THIET BI GIAM CHAN

4.1.1. Piéu khién bi dong (Pasive Control)

a. H¢ c¢é ldp mong (base isolation)

Gdi cach ly bang cao su

Géi con lic ma sat SFP( Fiction pendulum system bearing)

b. H¢ tiéu tan nang luwong bi dong

4.1.2. Piéu khién chi: dong (Active Control)

4.1.3. Piéu khién ban chi dong (Semiactive Control):
4.2. TINH TOAN CAU DAY VANG TAI NUT NGA BA HUE
CHIU TAC PONG CUA PONG PAT KHI CO BO TRi THIET
BI GOI TRUQT CON LAC MA SAT PON (SFP)

4.2.1. Gi6i thiéu vé gbi trwegt ma sat don (SFP)

a. Dic diém céu tao

bay la loai géi duogc gidi thiéu som nhét, ¢o céu tao gém mot
mat cong ban kinh R va mét con lac trugt trén bé mit cong co hé )

ma sat p.

Hinh 4.8. Goi truot ma sat don, SFP
b. Céch xdc dinh h¢ sé ma sét va ban kinh I8m R trong thiét
bi SFP
C. Phén tich hé théng cdch chén con lic ma sit

d. M6 phéng chuyén déng ciia géi cach chan SFP
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Cac thanh phan lyc:

W: Téng luc ding W
toan bo két cau

F: Luc cit ngang

F:: Luc ma sat

N: Phan luc

Hinh 4.12 Can bcing lyec tai khop trueot cia SFPC
Chiéu céac thanh phan lyc 1én phuong ngang

. F
F=Nsingd+——
cos & (4.3)
-Vi chuyén vi ngang u rat nho hon so vai ban kinh mat 16m R
nén goc @ rat bé. Vi vay:
sin@ =6 =x,/Rva cosd =1
Mot cach gan ding: N = W/cosé =W
Fr= 1 Wsgn(U)
Vay (4-29) c6 thé viét lai:
W . .
F =—u+ 4Wsgn(u) = K u+ £W sgn(u)
R (4.9)
Pay la phuong trinh chuyén dong theo phuwong ngang ciia goi
SFP
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Hinh 4.13: Chuyén v; ngang goi SFP
Vay do6 cung chuyeén vi ngang K, cia SFP dugc xac dinh:

R (4.5)
Chu ky ctia SFP duoc xac dinh:

T, =27 | % =27 /£=27r\/E

e. Ung xi tré cia goi con ldc ma sat SFP
4.2.2. Bd tri gbi con ldc ma sat don SFP (khao sat tai
dinh thap, giira nhip )
- Tham s géi duoc lua chon dé tinh toan:
+ Hé s6 ma sat cpu=0.04
+ Bén kinh gdi :R=15m
+ Bankinh honbi : r=0.2m
+ Gbi ¢ chuyén vi : Dggp = 0.35m
+ Do cang hitu hiéu : ke = 1074430 KN/m
W

Vi keff = WE + ,leaXD— 4.7)
FPS

Cuong do lyc phan bd déu 1én mot dam doc chu theo phuong

doc cau do tai trong ban mét cau va cac tién ich: 9.8 kN/m
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Khi khao sat cac géi con lic ma sat don dat tai vi tri trén tru
clia cau ddy vang ta md hinh nhu 1a mot phan tir Nonlinear Link theo
2 phuong trong phan mém Midas/Civil 2014. Noi luc va chuyén vi s&
duoc tinh toan theo phuong phap lich sir thoi gian ap dung k¥ thuat
phan tich dang chinh. Céc gia téc d6 cua tran dong dat El.Centro
1940 dugc su dung dé phan tich.

Sau khi khéo sat bang phan mém Midas/Civil 2014, ta c6 két
qué hién thi nhu bang sau: ’
Bdng 4.2. Momen lon nhat tai vi tri cdc thanh chiu tran dong dat

El Centro 1940 khi c6 bé tri goi SFP va khi sir dung goi thuong

; keff Dinh thap Gitra nhip
Loai goi
(KN/m) 212 187 10053 10135
SFP (1) 1074430 | 4778.04 | 4568.87 1098.2 | 16789.44
Géi thuong (2) 1207329 | 5532.44 | 539452 | 1226.49 | 24313.92
So sanh (1) va (2) % 1.12 1.2 1.18 1.1 1.44

Bang 4.3. Chuyén vi (mm) tai cac diém chiu tran dong dat El. Centro
1940 khi c6 b6 tri goi SFP va khi sir dung goi thiong

) Keff Dbinh thap Gitra nhip
Loai goi
(KN/m) 100 101 102 450 346
SFP (1) 1074430 | 322.78 | 399.7 | 319.45 | 365.47 | 413.6

Goi thuong (2) 1207329 | 256.4 | 255.68 | 253.7 | 320.82 | 319.78

Sosanh (1)va(2) % | 1.12 126 | 156 | 1.27 1.14 1.29

Qua két qua phan tich duogc ta thiy twong ung véi gbi SFP ¢6
R=1.5m, hé s6 ma sat p = 0.04 va do ctng hiru hiéu 1a 1074430
(kN/m) thi momen gidm va chuyén vi ciia cau ting so véi khi ta thiét

ké bang gdi thong thudng.
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KET LUAN
Khi khao sat d6 cang caa gdi con lac ma sét thi noi luc trong

dam déu co sy bién thién, hau hét déu thay doi so véi khi sir dung goi
thuong.

Khi d¢ cang gdi nho, gia tri chuyén vi I6n nhat trong dam dat
gid tri 16n nhat va ro rang 1a khi 6 cing gdi cang tang thi chuyén vi
ctia dam va thap cang tién vé chuyén vi khi bd tri gdi théng thuong.

Géi con lic ma sét thuc su 1a mot thiét bi giam chan hiéu qua
cho cau déy vang vi ddi véi nhitng loai cau nay chuyén vi cia né kha
I6n nén gdi cao su 18i chi khé dap tng duoc yéu cau.

Tén it khong gian hon cho thiét ké bé tri hé thdng gdi so voi
gdi cao su 16i chi néu c6 cung kha ning chuyén vi Ién nhat cho phép.
Tuy nhién mdi thdng sé cua gbi chi phi hop véi mét cong trinh cu

thé ma chiing ta dwa vao sir dung.
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KET LUAN VA KIEN NGHI

Két luan

Khi str dung géi con lac SFP thi mdmen va chuyén vi tai cac vi
tri thay d6i so véi khi sir dung loai g6i thong thuong.

C6 thé lya chon do cang hop Iy, hé sé ma sat va ban kinh mat
cong phu hop cuaa gdi sao cho néi luc trong két cau giam va chuyén
vi cta két cau ting khong dang ké.

Lya chon phuong phap tinh toan dong dat phai phu hop, phd
bién 1a hai phwong phép : phuong phap lich st thoi gian va phuong
phép phd phan tng . Mdi phuong phap déu c6 vu, nhuge diém riéng,
tuy nhién giita hai phuong phap ciing c6 tac dong hd tro nhau, c6 thé
dira vao phuong phap phd phan tung dé luya chon nhiing vi tri nat bét
loi nhét dé dua vao tinh toan cho phwong phép lich sir thoi gian.

Kién nghi

Trong két ciu khong ddi xtng c6 thé phat sinh dao dong xodn
trong két cAu nén phai cha y tinh todn dao dong nay.

Hé s6 ma sat phu thudc vao tde do va ap luc tac dong 1én goi,
nén trong mot sé trudng hop khé phat huy tac dung. Trong mot sd
truong hop ching ta c6 thé thay doi hé s6 ma sat && dam bao két cau
quay tro lai vi tri ban dau, diéu khién sy tat dan cua dao dong va mot
s6 tham s khac can thoa man.

Nghién ciru hé két cau trong truong hop bd tri cing ldc hé
giam chan va cach chan, hé giam chan cha dong.

Ngoai viéc sir dung gdi con lic ma sat don chung ta con co thé
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str dung thém gdi TFP, DFP cho ting loai cong trinh cau vuot nhip

I6n nhu cau treo day vdng, cau day ving .
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