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Tém tat: G6i cach chan da I6p la mot thiét bj
gidm chén thu doéng dang duoc st dung phé bién
cho céng trinh chiu doéng dat. B6 cing ngang hiéu
dung va ty sb can nhét la hai théng sé quan trong
clia déc tinh co hoc gbi cach chén da I6p, trong do,
do cirng ngang hiéu dung duoc xac dinh truc tiép ter
duong quan hé luc cét — chuyén vi ngang cta goi.
Théng sb dé ciing ngang hiéu dung ctia gbi sé énh
hwéng dén hiéu quéd gidm chén cua céng trinh khi
dong dat xay ra. Tuy nhién, c6 rét it nghién ctru xem
xét sw danh huwdéng nay. Nghién ctru nay trinh bay
khdo sat hiéu qua gidm chén cda mét cong trinh
céch chén day cé két cdu twong gach véi céac
duong quan hé luc cdt — chuyén vi ngang khac
nhau ctua gbi cach chén da I6p chju cung gia toc
nén ctia mét tran déng dét thuc té da xay ra trong
qué khtr bang phwong phap phén tich déng theo
thoi gian. So sanh chuyén vi twong déi tung tang,
luc cét day va tng suét trong céc burc tuong cua
cbng trinh trong cac truong hop trén duoc thuc
hién. Két qué cho théy céng trinh str dung gbi cach
chén c6 lyc cét ngang nhé hon khi so sénh & cuing
mét d6 Iém cda chuyén vi ngang sé cé hiéu qua
gidm chén tét hon khi déng dat xay ra.

T khéa: Géi céch chan da I6p, dudng quan hé
luc cat — chuyén vi ngang, déng dét, céng trinh ¢c6
két céu tuong gach, nha cach chan day.

Abstract: Multilayer elastomeric isolator is a
device of passive control system that is commonly
used for earthquake-resistant structures. Effective
horizontal stiffness and equivalent viscous damping
are two important parameters of characteristic
properties of the isolator,
horizontal stiffness is directly determined from shear
force — horizontal displacement curve of the isolator.
Seismic performance of a base-isolated building

while the effective
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under earthquake is affect by the effective horizontal
stiffness parameter of the isolator. However, there
are very few studies examining this influence. This
study present the investigation of the seismic
performance of a base-isolated masonry building
supported on different isolators with different shear
force — horizontal displacement curves under same
ground motion of a real earthquake in past by time-
history analysis method. Comparison of the iner-
story drift, base shear force and stress in the walls
of the building in the cases above is performed.
Results show that the base-isolated building using
the isolators with smaller horizontal shear force
values as compared at the same magnitude of
horizontal displacement will have better seismic
performance under earthquakes.

Keywords: Multilayer elastomeric isolator, shear
force — horizontal displacement curve, earthquake,
masonry building, base-isolated building.

1. Patvan dé

Két cAu twong gach 1a két cdu thwong duoc st
dung trong cac nha dan dung thép tang & cac nuéc
dang phat trién do c6 wu diém vé chi phi xay dung
ré, tan dung dwoc vat liéu dia phwong, cong nghé
thi cong don gian. V& mét chiu lwc, nha két ciu
twdng gach cé thé chiu dworc tai trong theo phuwong
dirng 16n do két cAu tworng gach cé kha néng chiu
nén tét, nhwng chung thuwéong bi hw hdng khi chiu tai
trong ngang do kha nang chiu kéo va cat kém. Do
vay, cong trinh két cdu twong gach dé bi hw héng
v&i cac mirc do khac nhau khi dong dat xay ra.

Gbi cach chan day 1a mot thiét bi dé gidam hw
héng cho céng trinh khi dong dat xay ra, trong doé
gdi cach chan thwong dwoc dat & bén trén dai
moéng va bén dwdi phan than coéng trinh [1]. Do gbi
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cach chan cé do cing theo phwong ngang thap nén
céng trinh chiu dwoc chuyén vi I&n cla cac tran
dong dat va co6 ty sb can nhét cao nén sé hap thu
va tiéu tan ndng lwong cla cac tran dong dat truyén
lén phan than coéng trinh. C6 nhiéu nghién clru cho
thay hiéu qua gidm chan cho cong trinh st dung gbi
cach chan day khi dong déat xay ra [2-4].

Gdi cach chan day dang st dung phd bién hién
nay dwoc chia thanh hai dang la gbi cach chan da
I&p va gbi cach chan trwot [1]. Gbi cach chan da I6p
dwoc clu tao tir cac 16p cao su xen kep va gan két
v&i cac 16p 14 thép méng gia cwdng va hai tAm dé
thép day & day va dinh gbi dé lién két véi phan dai
méng va phan than cong trinh bang lién két buldng.
Gbi cach chén da I6p cé nhiéu loai nhw gbi cao su
tw nhién NRB (Natural Rubber Bearing), gbi cao su
c6 dd can cao HDRB (High-Damping Rubber
Bearing) va gbi cao su 16i chi LRB (Lead Rubber
Bearing) [5]. M6t trong nhirng rao can cla viéc st
dung phd bién gbi cach chan da I6p cho cong trinh
dan dung la gia thanh cao cta gbi va cong nghé thi
céng phirc tap. Cac nwédc nam trén ving thuong
xuyén xay ra dong dat trén thé gi¢i thwéong la nhirng
nwéc dang phat triédn nhw An Do, Nepal,
Bangladesh, Butan, Dai Loan, Philippines,
Indonesia,... Cac cong trinh dan dung & cac nwéc
nay thuong cé két cdu twong gach chiu luc hodc
nha khung chiu luc th4p tang. Cac cong trinh nay dé
bi hw héng khi ddng dat xay ra. M6t doi hdi thyc té
d&t ra la ché tao ra mét loai gbi cach chan da Iop
mé&i c6 gia thanh gidm va dé dang thi cong dé cé
thé ap dung phd bién hon cho cac coéng trinh dan
dung thap tAng & nhirtng nwéc dang phat trién.

Gbi cach chan dan hoi cbt soi (Fiber Reinforced
Elastomeric Isolator, viét t&t la gbi FREI) la mét loai
gbi cach chan da |6p méi dang dwoc nghién clru,
ché tao hon hai mwoi ndm qua. Géi FREI dwoc dé
xuét ché tao tlr nghién ctu cla Kelly [6]. Géi FREI
c6 cau tao twong tw gdi cach chén da I&p thong
thwdng nhung thay céc 16p 14 thép mdng bang cac
I6p soi. D& dé& dang thi cdng cong trinh cach chan
day, gidm trong lwong gbi va dé dang san xuét hang
loat, gbi cach chan dan hdi cbt soi khong lién két
(Unbonded Fiber Reinforced Elastomeric Isolator,
viét tat 14 gbi U-FREI) da dwoc nghién ctru, ché tao
hon chuc nam tr& lai day. Géi U-FREI c6 céu tao
twong tw nhw gdi FREI nhung loai bd di hai tAm dé
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thép day & day va dinh gbi. Gbi U-FREI duwoc dat
trwc tiép 1én trén bé mé&t phan dai méng va dwoi
phan than céng trinh ma khéng cé lién két vat ly
nao. Vi vay, khi chju chuyén vi ngang cua tran dong
dat, mot phan géi U-FREI sé tach roi (khong lién
két) véi phan dai mong, phan than coéng trinh va
sinh ra bién dang lan [7]. P4 cé nhiéu nghién ctu
trong thoi gian gan day vé loai gbéi U-FREI nay [8-
12]. Gbi U-FREI c6 thé san xuét thanh mot tAm co
kich thwéc 1&n, sau d6 cét thanh cac gbi nhd theo
kich thwéc thiét ké ma khoéng phai san xuét tirng goi
nhw gdi cach chan da I6p thong thudng [7], tir d6
chi phi san xuét gbi U-FREI sé& gidam xubng. Viéc thi
coéng l&p dat gbi U-FREI vao cong trinh cling don
gidn hon so véi thi cong gbi cach chan da I&p thong
thwong do khong can lién két vat ly gitra gbi U-FREI
v&i phan dai moéng va phan than céng trinh. Géi U-
FREI dwoc ky vong str dung cho cac cong trinh dan
dung trung va thap tdng & nhitng nwéc dang phat
trién thudc nhirng ving thwong xay ra dong dét.
Thoi gian qua da cé moét sb nghién ciru &p dung gbi
U-FREI vao cbéng trinh dan dung thap ting cé két
céu twdng gach chiu lyc [13-16].

Hai théng sb quan trong clGa dac tinh co hoc
mét gbi cach chan da 16p 1a dd cirng ngang hiéu
dung va ty s can nhét [1]. Cac théng sb nay duoc
xac dinh gia tri thwc té trong phong thi nghiém sau
khi mau gbi cach chan dwoc ché tao xong, phu
thudc vao cac yéu té ciu tao cia gbi nhw sé lwong
I&p, kich thwéce, loai vat liéu ché tao ra gdi,... Trong
thi nghiém nay, cac gbi cach chan dwoc cai dat chiu
ddng thoi tai trong thdng dirng cé gia tri khong ddi
dai dién cho tai trong cta coéng trinh truyén theo
phwong ding vao gbi va chuyén vi ngang dang
ham diéu hoa tuan hoan dai dién cho chuyén vi nén
do dong dat gay ra [17]. Két qua thi nghiém sé vé
duwgc dwdng quan hé gitba lwc cét va chuyén vi
ngang cla gdi cach chan, hay con goi la vong lap
tré. T vong I&p tré nay, hai théng sé cla d&c tinh
co hoc clha gbi cach chan sé& dwoc xac dinh. Cac
gdi cach chan khac nhau cé thé sé c6 dwong quan
hé lwc cit — chuyén vi ngang khac nhau, tir d6 cac
d&c tinh co hoc cla gbi cling khac nhau. Khi cac gbi
cach chan c6 dwong quan hé lwc cat — chuyén vi
ngang khac nhau sé& anh huéng dén kha nang giam
chén cla cong trinh cach chan day. Tuy vay, cé rat
it nghién ctvu v& sy anh hudng nay. Cé6 mot sb
nghién ctru vé& hiéu qua gidm chan cla cong trinh
st dung gbi cach chan da I¢p da dwoc thyc hién &
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Viét Nam béng phwong phap ly thuyét va phan tich
mo phéng sb [18-22]. M6t nghién ctu [23] d3 trinh
bay anh hwéng cla dwong quan hé lyc cat —
chuyén vi ngang ctia gdi cach chan da Iop dén kha
nang chiu déng dat cha cong trinh cach chan day.
Tuy nhién, nghién ctru nay dwoc thwc hién cho
cong trinh két cdu nha khung bé téng cét thép va
phan tich sy anh hwéng théng qua gia tbc san va
chuyén vi twong dbi tirng tang.

Bai bdo nay nghién ciu vé anh hwédng cla
duwdng quan hé lwc cat — chuyén vi ngang cta gbi
cach chan da I6p dén hiéu qua gidm chan cta coéng
trinh cach chan day co6 két cau twong gach. Mot toa
nha gia dinh ba tAng két cu twong gach duoc lya
chon nghién ctru. Céng trinh s dung ba loai gbi
cach chan da I&p véi thong sd dau vao khac nhau
vé dwdng quan hé lwc cat - chuyén vi ngang nhwng
c6 cung ty sb6 can nhét chiu cung gia téc nén cda
mot tran dong dat dwoc khao sat bang phwong
phap phan tich dong theo thoi gian s dung phan
mém SAP2000. Trong khao sat, vat liéu cé xét dén
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&ng xt phi tuyén. So sanh chuyén vi twong déi tirng
tang, lwc cdt ngang va (rng sudt trong cac blrc
twong clia cong trinh trong cac trwéng hop trén dé
thdy dwoc hiéu qua gidm chan cta cong trinh cach
chan day.

2. M6 ta vé céng trinh cach chan day gia dinh

Mot tda nha ba tAng két cAu twdng gach véi cac
théng sb vé kich thuwéc va vat liéu gia dinh dwoc lva
chon nghién ctru. Cong trinh dwgc xay dwng tir cac
blrc twdng chiu lwc day 220 mm va san bé téng cbt
thép day 100 mm cép d6 bén B20 (theo TCVN
5574:2018 [24] c6 cwong dO chiu nén, kéo lan luot
la Ry, = 11.5 MPa, Ry = 0.90 MPa). Cac birc twdng
duoc xay bang gach dat sét nung mac M75 (theo
TCVN 1450:2009 [25] c6 cwong dd chiu nén la f, =
7.5 MPa) va vira mac M2.5 (theo TCVN 4314:2003
[26] c6 cweng do chiu nén 1a f; = 2.5 MPa). Chiéu
cao tang 1 la 3.5 m, cac tang con lai 1a 3.0 m. Phan
mai cong trinh c6 két cau vi kéo d& va lop mai ngéi.
Mét cat dirng va mat bang tang dién hinh cla cong
trinh dwoc thé hién trong Hinh 1.
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Hinh 1. Mat cat ding va mét bang tang dién hinh cda céng trinh

Cong trinh cach chan day s dung tbng céng
8 gbi cach chan da 16p cung loai. Cac gbi cach
chan nay duoc dat bén trén dai méng, bén dudi
moét hé dam d& toan bod twéng chiu lwc cla céng
trinh. Vi tri d&t gbi cach chan trén mat bang cong
trinh dwoc thé hién trong Hinh 2. Céac gbi cach
chén da I&p hinh khdi hop cé kich thuwéc canh la
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a = 336 mm, téng chiéu cao Ia h = 166 mm. Kich
thwéc cla gbi cach chan da 16p cho coéng trinh
dwoc lwa chon theo nghién ctvu [5]. Mdi gbi dwoc
céu tao tr 21 16p cao su xen kep va gan két voi
20 l&p soi gia cwdng. Mbi Iop cao su va lop soi
gia cuwong day twong ng la 6 va 2 mm. Tdng
chiéu day cla cac I6p cao su la t, = 126 mm. Hé
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s hinh dang cha gbi cach chan da lép (xac dinh  tdng dién tich xung quanh & mét bén cia mét 16p
béng ty 1& gitra dién tich mat cat ngang gbi véi  caosu[1]) 1a S = 14.

4500

ChS e i

Hinh 2. Mat bang bé tri géi cach chén

Céng trinh dwoc khdo sat trong ba trwong hop  gbi cach chan dwoc cho dwédi dang hai doan
khac nhau vé dwdng quan hé lwc cat — chuyén vi  thang. Ba loai gbi cach chan khac nhau & ché: &
ngang cla gbi cach chan, nhung ty s6 can nhét  cung mot dd I6n cla chuyén vi ngang, lwc cét
cta gbi la nhw nhau. Ba dwdng quan hé luc cat —  ngang cla gbi B1 Ié6n hon cta gbi B2, cta gbi B2
chuyén vi ngang gid dinh dai dién cho ba loai géi  I&n hon cua gbi B3. Ty sb can nhét cla cac loai
cach chan da 16p khac nhau dwoc thé hién trén  gbi cach chan dwoc gid dinh c6 gia tri nhw nhau.
Hinh 3, ky hiéu 1an Iwot 1a gbi B1, B2, B3. D& d&8  Theo [1], ty sd can nhét clia gbi cach chan da l6p
dang khai bao théng sb dau vao cta gbi cach chdn  théng thwdng cé gia tri trong khoang tir 6% dén
trong khdo sat mé phdng sb cong trinh cach chdn  10%. Trong nghién clru nay, gid dinh rang ba loai
day chiu gia téc nén cla tran dong dat & phan sau,  gdi cach chan B1, B2, B3 ¢6 cuing ty s6 can nhét 13
cac dwong quan hé lwc cdt - chuyén vi ngang ctia  8%.
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Hinh 3. Puong quan hé luc cdt — chuyén vi ngang cta ba loai gbi céch chén da I6p nghién ctru

3. Xay dwng mé phéng coéng trinh day [28-31] dwoc st dung dé xay dwng mé phdng
cho két ciu twong gach. Ung x&r nén-kéo va tng
xtr cat cla két cAu twong gach duoc thé hién trong
cac Hinh 4 va 5. Cac san bé tong cbt thép dwoc md
phdng bang phan t& tdm va dugc khai bao san
tuyét dbi cirng. Phan mai cong trinh (cé két ciu vi
kéo d& mai ngdi) dwoc quy dbi thanh tai trong phan
phdi d&t 1én twong chiu lwe.

Cong trinh dwgc méd phdng sbé bang phan mém
SAP2000 v15 [27]. Twong gach dwoc md phdng
bang phan t& tdm nhiéu I&6p cé xét dén &ng x& phi
tuyén cda vat liéu. M6 hinh vat liéu phi tuyén twong
dwong thdong qua ng x(r nén-kéo theo phwong
dirng va phwong ngang (Si1, Sz2), va ng x& cat
(S12) da dwoc dé xuét trong cac nghién ciu truwdc
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Hinh 5. Ung xdr cét clia két cau tuong gach

Gbi cach chan dwoc md phdng bang phan tir
lién két (link) dang rubber isolator. Trong mé phéng,
cac dac tinh co hoc ctia gbi cach chan vé (ng xt
ngang theo hai phwong ndm ngang (X va Y) va &rng
x&r dirng theo phwong Z déu dwoc khai bao. Ung
x& ngang cuta gbi cach chan da I6p dwoc thé hién
bang dwdng hai doan quan hé lwc cat — chuyén vi
ngang (Hinh 6) va dwoc khai bao trong phan mém
SAP2000 théng qua 4 théng sbé sau: D6 clrng ngang
hiéu dung Kesr, @6 clrng ban dau Ky, lwc c4t ngang &
vi tri chay Fy va ty s6 d6 clrng n = Ka/Ky. Céc thong
sb khai bdo trong mé phdng cho ba loai gbi cach
chan khac nhau B1, B2, B3 dwoc xac dinh tw

dwdng quan hé luc cat — chuyén vi ngang & Hinh 3
va cho gia tri trong Bang 1. M6 hinh codng trinh cach
chan day trong phan mém SAP2000 dwoc thé hién
trong Hinh 7.

D

Hinh 6. Céc théng sé déac trung cta gbi cach chén thé

hién trén dwong quan hé luc cat — chuyén vi ngang

Bang 1. C4c théng sé khai bao ting xtr ngang ctia ba loai géi cach chén da I6p

Thoéng sb Gbi B1 Gbi B2 GbiB3
Keft (KN/m) 377.78 277.78 188.89
K1 (KN/m) 1250.00 875.00 550.00
Fy (kN) 50.00 35.00 22.00
n = Ka/K1 0.10 0.12 0.16

Hinh 7. M6 hinh céng trinh cach chén day trong phdn mém SAP2000
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Pé thay dwoc hiéu qua cach chan cla cong trinh
st dung ba loai gbi cach chan day da 16p trén, khdo
sat phan tich déng theo thdi gian clia cong trinh cach
chan day chiu gia téc nén ctia cing mét tran dong
dat thue té da xay ra trong qua khir dwoc thuc hién
va két qua dwoc so sanh véi truong hop cong trinh
khong st dung gbi cach chan (coéng trinh méng
cteng). Bbi véi cong trinh moéng cing, tat ca cac nut
& chan twong tAng 1 dwoc gan lién két ngam.

Tai trong tac dong Ién cong trinh trong tat c cac
trwdng hop nghién ctu la nhw nhau, bao gém tai

trong ban than, tinh tai cac I&6p ciu tao san, hoat tai
va gia tbc nén cla tran dong dat. Trong nghién ctu
nay, bang gia téc nén cla tran dong & Kobe, Nhat
Ban (xay ra ngay 17/01/1995) véi dinh gia toc nén la
0.33g (g la gia téc trong trwong, g = 9.81 m/s?),
bwéc thdi gian dao dong At = 0,02s, tbng thoi gian
dao dong T = 77,98s va do6 Ién la 7.0 duwoc lwa chon
dé khao sat (Hinh 8). Phan tich dong theo thoi gian
cla cong trinh trong cac trweong hop trén dwoc khao
séat theo X (Hinh 1).

0.40

0.20

0.00

Gia téc nén (g)

-0.20

-0.40

4. Két qua va binh luan

DPéi v&i cong trinh cé két cdu twong gach chiu
lwc, mrc d6 hw hdéng clia cong trinh khi chiu tai
trong ngang thwong dwoc nhan biét théng qua
thong sé nguwdng bién dang clGa cong trinh [30].
Calvi [32] da dé& xuat cac nguéng bién dang théng
qua chuyén vi twong dbi tang dé nhan biét cac mic
dd hw héng khac nhau cho céng trinh két cdu tuong
gach. Vay nén, hiéu qua gidm chan cho cong trinh
c6 két cAu twdng gach chiu lyc chiu gia téc nén cta
mét tran dong dat ciing dwoc thé hién théng qua

Thoi gian (s)
Hinh 8. Bang gia téc nén cua trdn déng dat Kobe, Nhat Ban

théng sb chuyén vi twong déi tirng tang nay. Trong
nghién ctru nay, ngoai thong sb chuyén vi twong dbi
tirng tang, théng sé lwc cét day clia cong trinh va
rng suét trong mot birc twdng clia cdng trinh ciing
duoc so sanh dé danh gia hiéu qua gidm chan. Két
quad so sanh phan ng chuyén vi twong dbi tirng
tang cla cong trinh theo thdi gian va phan &ng lwc
cét day cla cong trinh theo thoi gian dwoc thé hién
lan lwot trong cac Hinh 9 va 10. Bang so sanh gia tri
dinh cta chuyén vi twong dbi trng tAng va luc cat
day ctia cong trinh dwoc thé hién trong Bang 2.
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Thc‘vi gian (s)
Hinh 10. So sanh phén (rng luc cat day cua céng trinh theo thoi gian

Bang 2. So sanh gié tri dinh chuyén vi twong dbi va lwc cat déy cta céng trinh

Thong s6 ) Nha’ Nha §w dung Nha §u dung Nha §w dung
mong crng goi B1 goi B2 goi B3
Binh chuyén vi twong dbi tAng 1 (mm) 6.47 3.22 2.63 1.84
Dinh chuyén vi twong dbi tAng 2 (mm) 5.81 2.64 2.16 1.49
Binh chuyén vi twong dbi tAng 3 (mm) 3.74 1.78 1.45 0.98
Dinh lwc cét day (kN) 856.19 482.14 378.15 272.18

T Hinh 9 va Bang 2 thay rang gia tri chuyén vi
twong ddi tivng tAng cla cong trinh cach chan day
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nhd hon gia tri chuyén vi twong déi tirng tang cla
cbng trinh méng cirng khi cdng trinh cung chju gia
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tbc nén cua tran dong dat Kobe, Nhat Ban. Trong
cong trinh cach chan day, gia tri chuyén vi twong
déi tirng tAng cta cong trinh s dung loai gbi B2
nhd hon gia tri twong rng clia cong trinh s dung
loai gbi B1, gia tri chuyén vi twong ddi tirng tang cla
céng trinh st dung loai géi B3 nhé hon gia tri twong
&ng cla cong trinh s dung loai géi B2. Chang han,
ddi voi tang 1, gia tri dinh chuyén vi twong déi tAng
clia cong trinh s dung loai gbi B3 1a nhd nhét (1.84
mm), tiép dén la cong trinh st dung loai gbi B2
(2.63 mm), loai géi B1 (3.22 mm) va I&n nhét |a dinh
gia tri chuyén vi twong déi tdng ca cong trinh méng
clng 6.47 mm). Déi véi lwc cét day ciing c6 két qua
twong tw, t Hinh 10 va Bang 2 thay réng gia tri luwc
cat day cla cong trinh cach chan day nhdé hon gia
tri lwc cat day cta codng trinh moéng cing. Trong
cobng trinh cach chan day, gia tri dinh lwc cat day
cla céng trinh st dung loai gbi B3 nhd hon gia tri
twong ng & cong trinh s dung loai gbi B2 (272.18
kN so v&i 378.15 kN), gia tri dinh lwc cét day cla
céng trinh st dung loai géi B2 nhé hon gia tri twong
rng & cong trinh str dung loai gbi B1 (378.15 kN so
v&i 482.14 kN). Dac biét, gia tri dinh lwc cét day cla
cong trinh st dung gbi cach chén loai B1, B2, B3
nhd hon gia tri dinh lwc cat day cha cong trinh méng
cirng lan lwot 1a 374.05, 478.03, 584.00 kN tic la
nhé hon Ian lwot la 43.69, 55.83, 68.21 %.

Két qua hinh anh phd (rng suét S, & blrc twong
khung truc 2 (Hinh 1b) tai thoi gian 32,72s (tai thoi
diém c6 gia tri chuyén vi twong dbi tirng tang 1a 16n
nhat) trong cac trwong hop nghién clu ké trén

(a) Nha méng cirng
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duwoc thé hién trén Hinh 11. T& Hinh 11 thay rang
gia tri tng suat & cac vi tri géc blrc twong va goc
clra ra vao clia cac trwong hop nha st dung gbi
cach chan day gidm dang ké& so véi gia tri 'ng suét
& vi tri twong rng & nha moéng clrng. Trong cac
trwdng hop nha st dung gdi cach chan day, &ng
suat & cac vi tri géc blrc twdng va géc cira ra vao
cta nha st dung gbi cach chan loai B3 c6 gia tri
nhd hon gia tri (’ng suét tai vi tri twong ng cha nha
st dung gbi cach chan loai B2. Twong tw, (rng suét
& cac vij tri géc blrc twdng va goéc clra ra vao cla
nha s dung gdi cach chén loai B2 c6 gia tri nhd
hon gia tri (’ng suét tai vi tri twong (ng cGa nha st
dung gbi cach chén loai B1.

Nhw da noi & trén, dbi voi cong trinh c6 két cau
twong gach chiu lwc, gia tri chuyén vi twong dbi
tirng tang, gia tri lwc cat day va (rng suét trong cac
blrc twdng clia cdng trinh 1a cac théng sb dé danh
gia mirc d6 hw hdng cuia cong trinh khi chiju tai trong
ngang. T két qua phan tich & trén thiy rang céng
trinh s dung gdi cach chan day sé giam muac do hw
hdng hon so véi cong trinh méng cirng. Trong coéng
trinh cach chan day, cong trinh st dung loai gbi B3
sé gidm mirc d6 hw hong hon cong trinh si¢ dung
loai gbi B2 va coéng trinh s& dung loai gbi B2 sé
gidm murc doé hw hdng hon cong trinh st dung loai
gbi B1. Nhw vay, cong trinh st dung gdi cach chéan
day co lwc cét ngang nhd hon khi so séanh & cung
mot dod Ién chuyén vi ngang trong d&c tinh co hoc
clia noé sé c6 kha ndng cach chan tét hon khi dong
dat xay ra.

=
592 .

(b) Nha st dung gbi cach chén loai B1
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485
592
700

(c) Nha str dung gbi cach chan loai B2

485
592
“ 700

(d) Nha st dung gbi cach chéan loai B3

Hinh 11. Két qua phé (ing suét S22 & birc tuong khung truc 2 tai thoi gian 32,72s

5. Kétluan

Nghién clru nay trinh bay khdo sat anh hwéng
ctia dwong quan hé lwc cit — chuyén vi ngang cla
gbi cach chan da I6p dén hiéu qua gidm chéan cua
cbng trinh cach chan day cé két ciu twong gach
chiu ddong dat. Mot tda nha ba tang gid dinh cé két
céu twong gach duoc phan tich dong theo thoi gian
chiu gia tbc nén cla tran dong dat Kobe, Nhat Ban
(xay ra ngay 17/01/1995). Trong khao sat, vat liéu
cla két cdu twong gach cé xét dén tng x& phi
tuyén. Cong trinh dwoc khao sat trong cac trudng
hop cong trinh mong clng va cong trinh st dung
gbi cach chan day véi ba dwdng quan hé luc cat —
chuyén vi ngang khac nhau (géi B1, B2, B3). Budng
quan hé luc ct — chuyén vi ngang cla ba loai gbi
cach chan khac nhau & chd: tai cung mot dé Ion
ctia chuyén vi ngang, lwc cat ngang cla gbi B1 Ién
hon cta gbi B2, cta gbi B2 I&n hon cta gbi B3. So
sanh phan tng gia tri chuyén vi twong dbéi tirng
tang, gia tri lwc cat day va ng suét trong cac birc
twdng cha cong trinh trong cac trudng hop trén dé
thdy dwoc hiéu qua gidm chén cla cong trinh cach
chén day. Két qua nghién clru da thé hién rang:
- Gia tri dinh chuyén vi twong déi tirng tang, gia tri
dinh lwc cét day va gia tri 'ng suat Sy, & cac vi tri
géc bire twong va géc clra ra vao cla blrc twdng
khung truc 2 tai thoi gian 32,72s cla cong trinh
cach chan day s dung gbi B1, B2, B3 nhé hon gia
tri twong ng cGa coéng trinh méng cing. Piéu do
cho thay viéc str dung cach chan day lam gidm muc
dé hw héng cho cong trinh;
- Gié tri dinh chuyén vj twong ddi tirng tng, gia tri
dinh lwc cét day va gia tri 'ng suat S,» & céac vi tri
géc birc twong va géc clra ra vao clia blrc twdng
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khung truc 2 tai th&i gian 32,72s cla cong trinh st
dung loai gbi B3 nhd hon gia tri twong rng & cong
trinh s dung loai géi B2, gia tri dinh chuyén vi twong
dbi tivng tang, gia tri dinh lwc cat day va gia tri ing
suéat Sy, & cac vi tri goc blre twdng va goc civa ra vao
clia btrc twdng khung truc 2 tai thoi gian 32,72s cla
cong trinh st dung loai gdi B2 nhé hon gia tri twong
rng & cong trinh st dung loai gbi B1. Nhw vay, céng
trinh s dung gbi cach chan day co lwc cat ngang
nhd hon khi so sanh & cung mét dd Ién chuyén vi
ngang trong dac tinh co hoc clia né sé co hiéu qua
gidm chén tét hon khi dong dat xay ra.
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