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Tém tét: G6i cach chén dan héi la mét loai géi
céch chén day phé bién dang duorc st dung trén thé
gi¢i dé gidm hw hai cho céng trinh chju dong dat.
Tiéu chuén thiét ké céng trinh chju déng dét cua
Viét Nam TCVN 9386:2012 mé&i chi gi¢i thiéu so
luge vé gbi cach chan day. Trong nghién clru nay,
quy trinh thiét ké kich thudrc géi céch chén dan hoéi
st dung cho céng trinh dan dung chju déng dat &
Viét Nam duwoc xay dung dwa trén tiéu chuén Hoa
Ky ASCE/SEI 7-10.

T khoa: géi céach chan dan hoi, quy trinh thiét
ké gbi cach chén, dé ciing ngang hiéu dung.

Abstract: Laminated elastomeric isolator is a
common type isolator which is used for civil
buildings in the world to reduce the seismic
vulnerability of these structures. In the Vietnamese
Standard Code TCVN 9386:2012 (design of
structures for earthquake
isolators are introduced very generally. In this study,
design procedure of size of laminated elastomeric
isolator used for civil buildings subjected to
earthquake in Vietnam is perfomed following the
design provisions of American Society of Civil
Engineers ASCE/SEI 7-10.
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1. Dat van dé

Hé cach chan day la mét phwong phap phé bién
dé giam thiéu hw hai cho cdng trinh chiu dong dat,
trong d6 cac gbi cach chan thwong dwoc dat &
phan tiép ndi gitra phan dai moéng va phan than
cong trinh. Géi cach chan cé dé cirng theo phwong
ngang thap nén chiu dwgc chuyén vi Ién cla cac
tran dong dat, nhung van dam bao d6 cing theo
phuwong ding cao dé chiu duwoc trong lwong cla
cong trinh. Trong hé cach chan day, nang lwong
clia cac tran dong dat truyén vao phan than céng
trinh dwoc gidm thiéu dang ké théng qua sw tang
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I&n cla chu ky dao déng riéng cla hé két ciu va hé
s6 can nhot cao cla cac gbi cach chan (hinh 1).

; tomm—>: Tzing chu ky

Phé gia tée

Téng dé can

Chu ky

T, T,

Khéng st dung St dung
g0i céch chan | |g6i cach chan
Hinh 1. Hiéu quéa cda hé cach chén trong

pho gia toc thiét ké

C6 hai loai gbi cach chan dang dwoc st dung
hién nay 1a gbi cach chan dan héi va gbi cach chan
trwot, trong d6 gbi cach chan dan héi dwoc st dung
phd bién hon. Gbi cach chin dan héi cé clu tao
gdm céc I&p cao su nam xen k&, gan két véi cac 16p
l& thép méng, va hai tAm dé thép day & phan day va
dinh gbi dé lién két voi phan dai méng va phan than
cong trinh (hinh 2). Gbi cach chéan dan hdi dang
dwoc phét trién véi nhiéu dang khac nhau nhw gbi
cao su tyw nhién NRB (Natural Rubber Bearing), gbi
cao su cé do can cao HDRB (High-Damping Rubber
Bearing), géi cao su 16i chi LRB (Lead Rubber
Bearing). M6t loai gdi cach chan dan héi méi dang
duwoc nghién clru phat trién 1a gbi dan héi cbt soi
FREI (Fiber Reinforced Elastomeric Isolator). Géi
cach chan dan hdi cbt sgi FREI c6 cAu tao tvong tw
nhw gbi cach chan dan héi théng thwéng, nhung
céac lop la thép méng gia cuwdng trong gdi dan hoi
théng thwdng dwoc thay thé bdi cac 16p soi.

Thiét ké cac cong trinh dan dung chiu déng dat
str dung gbi cach chan day dwoc trinh bay cu thé
trong tiéu chudn cta Hoa Ky: trwéc day la tiéu
chuan UBC-1997 [1], sau nay dwoc thay thé bang
tiéu chudn ASCE/SEI 7-10 [2]. Nhitng quy dinh lién
quan dén cac yéu cau thiét k& cho cong trinh cach
chan day trong cac tiéu chudn nay la tuong tw
nhau. Tuy nhién, tinh toan theo tiéu chuan UBC-
1997 phure tap hon so véi tinh toan theo tiéu chuén
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ASCE/SEI 7-10. Biéu nay da dwoc nhac dén trong
tai lieu cia Naeim va Kelly [3]. Tiéu chuan
ASCE/SEI 7-10 cé mot vai cai tién hon so véi tiéu
chuan UBC-1997. Vi vay, trong nghién ctru nay gidi
han nhirng quy dinh yéu ciu cho thiét ké cong trinh
st¢ dung cach chan day la trén nén tiéu chuén
ASCE/SEI 7-10.

Tam dé thép

D /—— L&p cao su

— L&p thép
Hinh 2. C4u tao géi cach chén dan héi thong thuong

Mét trong nhi*ng rao can dé s dung gbi cach
chéan dan héi cho cac cong trinh dan dung chiu déng
dat & Viéet Nam 1a gia thanh cao cla gbi va bd hé
théng cac quy chuén, quy pham, hwéng dan thiét
ké, st dung gdi cach chan dan hdi cho cong trinh
dan dung & Viét Nam con thiéu. Tiéu chuén thiét ké
cong trinh chiu dong dat TCVN 9386:2012 [4] ciing
dé cap dén viéc s dung gbi cach chéan day dé giam
hw hai cho cbng trinh chiu déng dat trong muc 10.
Tuy vay, nhitng quy dinh trong tiéu chudn TCVN
9386:2012 maoi chi la nhirng khai niém co ban,
nhi*ng quy dinh co ban vé cong trinh st dung cach
chén day. Tiéu chuan chwa cung cip quy trinh tirng
bwéc thiét ké kich thwéc gbi cach chan dan héi cho
mot cong trinh dan dung cu thé.

Trong nghién ctru nay, quy trinh tivng buéc thiét
ké kich thwéc gdi cach chan dan héi cho céng trinh
dan dung chiu dong dat & Viét Nam theo cac quy
dinh & tiéu chudn ASCE/SEI 7-10 dwoc trinh bay.
Chi tiét cac bwéce tinh toan va vi du minh hoa cling
sé dwoc xay dwng. Muc tiéu cha nghién ctu 1a dé
hé tro cho cac nha thiét ké, nhirtng ki sw xay dwng
biét cach tinh toan, lwa chon kich thuéc gbi cach
chan dan hdi 4p dung cho cac cong trinh dan dung
chiu déng dat & Viét Nam. T d6, viéc thiét ké, st
dung gbi cach chan dan hdi vao coéng trinh dan
dung chiu déng dat & Viéet Nam tré nén dé dang
hon va cé tinh kha thi cao hon.
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2. Mét sd dic tryng co hoc cta gbi cach chan
dan hoi
2.1 Hé sé6 hinh dang

Mét trong nhitng théng sb co hoc quan trong
trong thiét ké gdi cach chan 1a hé sb hinh dang.
Theo Naeim va Kelly [3], hé s6 hinh dang (S) duwoc
dinh nghia bang ty 1é gitra dién tich mat c&t ngang
gbi v&i tébng dién tich xung quanh & mat bén cla
mét I&p cao su.

Déi voi gbi cach chan coé mét cat ngang hinh
chi¥ nhat cé canh ngén 13 2b, canh dai Ia / va chiéu
day mét 1&p cao su 1a t,, thi hé sb hinh dang cta gbi
dworc tinh theo cong thire sau:

s=—2_ )
(1+2b)t,

Dac biét, dbi v&i gbi cach chan cé mét cat ngang

hinh vuéng canh la a, thi hé sé hinh dang cta géi la:
s=2 (2)
4t,

Déi vai gbi cach chan cé mat cat ngang hinh tron
dwong kinh 1a ®, thi hé sb hinh dang cua gbi la:

o
4,

Théng thuwdéng mét nguyén mau gbi cach chan
st dung cho céng trinh thwc t& c6 hé sé hinh dang
nam trong khoang gia tri tr 10 dén 20.

3)

2.2 Do cirng theo phwong ngang

Theo Naeim va Kelly [3], d6 cirng theo phuong
ngang ctia mot gdi cach chan dan héi théng thueng
dworc tinh theo cong thire sau:

k. 94 (4)

H tr

trong do: Ky, - do cirng theo phwong ngang cla géi
cach chan; A - dién tich mat cét ngang cda gbi; G -
mo-dun cat clia gbi va ¢, - tdng chidu day cla cac
I6')p cao su trong gbi cach chén.
2.3 D6 cimg theo phuwong dimg (d6 cirng doc truc)
Do cing theo phwong ding clia moét gbi cach
chan dan héi dwoc tinh theo céng thirc sau:
_EA (5)
t

trong do: E, la mé-dun chiu nén tirc thdi clia hén
hop cao su - I&p 14 thép dwdéi tai trong theo phuwong
ding.

K,
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Theo Kelly va Konstantinidis [5], v&i gbi cach chan cé
mét cit ngang hinh chi¥ nhat canh ngén 1a 2b va canh

E, =3ﬂi44GS2 (1+p) >

Dac biét, v&i gbi cach chan cé mat cat ngang

hinh vudng thi E, = 6.748GS?, v&i gbi cach chan co

mat cat ngang hinh ch®* nhat dai v6 tan thi E; =

4GS?. Pbi voi gbi cach chan cé mat cat ngang hinh
tron thi £, = 6GS*.

3. Quy trinh cac budrc thiét ké kich thuwéc goi cach
chan dan héi cho céng trinh dan dung chiu déng
dat & Viét Nam theo Tiéu chuan ASCE/SEI 7-10

e Buwé&c 1: Cho khu vc xay dwng va loai d4t nén.
T khu vee xay dwng, xac dinh dwgc dinh gia tbc
nén tham chiéu trén nén dét loai A, ags , tra trong
bang phu luc H phan 1 cla tiéu chudn TCVN
9386:2012.

e Buwéc 2: Xac dinh phb phan (ng gia téc dan hoi
theo phwong ngang & chu ky dai 1s tai khu vic xay
dwng cdng trinh, S; theo chu ky 1ap 2500 nam trén
nén déat loai B. Chu y rang tiéu chudn ASCE/SEI 7-
10 quy dinh S; <0.6.

Tiéu chuan ASCE/SEI 7-10 dugc bién soan va
&p dung & Hoa Ky nén yéu cau dau vao vé déng dat
khac v&i Viét Nam. Tiéu chuan TCVN 9386:2012 st
dung dau vao la dinh gia téc nén tham chiéu age chu
ky lap 500 nam trén nén dat loai A. Trong khi do,
ASCE/SEI 7-10 s dung phan vung déng dét, khéng
can clr vao tri sb dinh gia tbc nén Ién nhat ma theo
cac phé phan ng gia téc cywc dai MCE (Maximum
Considered Earthquake) chu ky Iap 2500 nam. Vi
vay, khi muén s dung cac quy dinh vé gbi cach
chan day cla tiéu chuan ASCE/SEI 7-10 vé&i céac

dai 1a I, mé-dun chiu nén clia gdi dwoc tinh theo hé sb
hinh dang (S) va hé sb dién mao (o = 2b/) nhw sau:

m=135.. 1M mru 2p

cong trinh & Viét Nam can chuyén dbi dinh gia tc
nén tham chiéu a,g v&i chu ky 13p 500 ndm vé dinh
gia tc nén ag v&i chu ky 1&p 2500 nam.

Trong ASCE/SEI 7-10, phé phdn (ng gia téc
MCE duwoc xac dinh théng qua hai gia tri phd phan
&ng chu ky ngan 0.2s (Ss) va phd phai &ng chu ky
dai 1s (Sy), tt ca 14y trén nén dét loai B. Pay la cac
théng sb6 dau vao bat budc khi tinh toan céng trinh
chiu déng d4t. Cac thong sb Ss va Sy néu tinh dong
dét tai Hoa Ky thi dwoc tra tai cac ban d6 phan ving
dong dat phd phan (ng gia tbc da dwoc lap cho tat
ca cac khu viee & Hoa Ky. Tuy nhién, néu tinh toan
cho cong trinh chiu déng dat & Viet Nam theo tiéu
chuan Hoa Ky thi can phai xac dinh cac théng sb
nay phu hop vé&i déc trwng dia chan & Viét Nam.

Theo khuyén nghi trong tiéu chudn TCVN
9386:2012 hodc & tai liéu ciia Nguy&n Dai Minh va
cs [6], chuyén ddi dinh gia téc nén tham chiéu age
(chu ky 13p 500 nam) ra c&c gia tri phd phan ¢ng &
tiéu chudn ASCE/SEI 7-10 (chu ky 13p 2500 nam)
nhw sau:

Sy =4.275xa,,/g (7)
S =171xa, /g (8)
g la gia téc trong truorng.

e Bw&c 3: Xac dinh hé sbé nén F, theo bang 1
(Bang 11.4-2 cula tiéu chuan ASCE/SEI 7-10) lién
quan dén loai nén dat va phé gia téc ngang & chu
ky dai 1s, S.

Bang 1. Hé s6 nén F, (Bang 11.4-2 tiéu chuén ASCE/SEI 7-10)

Loai nén dét Gia tri F, twong tng v&i cac gia tri Sy khac nhau
) S1=0.1 S1=0.2 S:1=0.3 S:1=04 S1205
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 24 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 24

Chu y réng: Nén loai C theo Tiéu chudn TCVN
9386:2012 (rng v&i nén loai D theo ASCE/SEI 7-10;
Nén loai D theo Tiéu chudn TCVN 9386:2012 (rng
v&i nén loai E theo ASCE/SEI 7-10 (theo cac tai liéu
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ctia Nguy&n Dai Minh va cs [6]; Nguyén Héng Hai
va cs [7]).

e Buwdc 4: Tinh toan cac hé sb dong Sy va Spr:

Sui =S, ©)
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2
Sp1 = ESMI (10)
e Bw&c 5: Cho loai gbi cach chan dan hdi va hé
s6 can nhét hiéu dung Bp. Céac gia tri nay la gia tri
ma nha thiét k& mong mudn trong qua trinh thiét ké.
Gia tri thuwc t& cla cac théng sb nay dwoc xac dinh

trong thi nghiém nguyén mau gbi cach chan sau nay
(bwéc 13).

ng v&i hé sb can nhot Bp sé co gia tri clia hé
sb6 giam nhot Bp twong ting thé hién qua bang 2
(bang 17.5-1 tiéu chudn ASCE/SEI 7-10).

Bang 2. Hé s6 Bp hoéc By (bang 17.5-1 tiéu chudn ASCE/SEI 7-10)

Hé sb can nhé't B hodc Bu Hé sb Bp ho3c By

<2 0.8

5 1.0

10 1.2

20 1.5

30 1.7

40 1.9

=50 2.0

e Buwéc 6: Chon chu ky ctia hé cach chén tai gia
tri chuyén vi ngang thiét ké, T,

37, <T;<3s (11)

T: la chu ky dao ddng riéng clia két ciu bén
trén voi gia thiét dung méng cing. Gia tri chu ky
cla hé cach chan T, thwdng chon so bd trong
khodng 1.5+ 2.5 s.

Gia tri T¢ co thé xac dinh théng qua md hinh két
cdu codng trinh trong cac phan mém SAP2000,
ETABS,... Dbi v&i nha cao tang khung bé téng cbt
thép co n tang, co thé tinh gan dang T; = 0.1n.

e Buwéc 7: Banh gid d6 cirng ngang hiéu dung
cta gbi cach chan, K

2
r=2 | K:K(Ej (12)

K D, min g @ g T‘d

W la tai trong thdng ding thiét ké cho mét gbi

cach chan, thwong 1a gia tri lwe doc chén cét cong
trinh tai vi tri d&t gbi cach chéan.
e Buwéc 8: Danh gia chuyén vi ngang thiét ké cla
gbi cach chan, Dy :
ST
DD — g2 D17d (13)

4r B,
e Buwéc 9: Banh gia tbng chiéu day yéu cau cda
I&'p cao su trong gbi, t,:

y=— — t=— (14)

D duwoc |4y theo gia tri Dp & bwéc trén, hé sé y
thwong lay bang 150% cho gbi cach chan dan hoi
thong thwong.
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e Buwéc 10: Tinh toan dién tich mé&t cat ngang cla
géi, A:
A> M (15)
G
trong d6, mé-dun cat G phu thuéc vao loai cao
su str dung trong gbi cach chén, théng thueng G =
0,5 + 1,2 MPa. B6 clrng ngang hiéu dung (Ker) la
két qua tinh & cong thirc (12). Tdng chiéu day lép
cao su trong gdi (t,) tinh & cong thirc (14).

e Buwéc 11: Gia thiét hé sb hinh dang cha gbi
cach chén, S, nam trong khoang gia tri tv 10 dén 20
cho nguyén méau gbi cach chan s dung cho céng
trinh thwe t&. T d6, tinh dwoc sb 1&p cao su, ne,
chiéu day mét Iép cao su, t,, chiéu day moét 16p la
thép, t; va tong chiéu day cta gbi, h.

e Buwéc 12: Tinh lai dd cing cta gbi cach chéan
dan héi theo cac cong thirc (4), (5).

e Buwéc 13: Tién hanh gia céng, ché tao mau gbi
cach chan dan héi theo dung kich thwéc va théng
sb vat liéu nhu thiét ké & trén. Xay dwng mé hinh thi
nghiém dé xac dinh do crng ngang hiéu dung va hé
sb can nhot thye té cla cac gbi cach chan dudi ap
lwc thang dirng thiét ké va chuyén vi ngang vong l&p
tuan theo ham diéu hoa dang dwéng ham sin. Sau
khi thi nghiém, két qua cac dac tinh co hoc clia mau
gbi cach chan phu hop voi thiét ké, gbi cach chan
dwoc san xudt hang loat va st dung cho céng trinh
da thiét ké.

4. Vidu tinh toan

Lwa chon kich thwéc gbi cach chin st dung
cho cong trinh dan dung & Quéan Thanh Xuan, Ha
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Noi. Céng trinh 8 tang khung bé téng cét thép voi
20 gbi cach chan day dan hdi dat dwdi chan cot.
Méi gbi cach chén chiu trong lwong phan than cong
trinh truyén xuéng khoang W = 1600 kN. Céng trinh
dat trén nén dét loai D theo TCVN 9386:2012 (dat
roi trang thai tir x6p dén chét vira hodc da phan déat
dinh trang thai tv mém dén cing vira). Chu ky dao
dong riéng cla két cau cong trinh khi sir dung méng
ctrng c6 thé 1ay gan dung T;= 0.80 s. Hay lya chon
kich thwéc gbi cach chén theo tiéu chuan ASCE/SEI
7-10, biét gbi c6 tiét dién ngang hinh vuéng.

e Bwéc 1: T bang phu luc H phan 1 cla tiéu
chuan TCVN 9386:2012, cdng trinh tai Quan Thanh
Xuan, Ha Noi c6 dinh gia téc nén tham chiéu chu ky
I1ap 500 nam la agr = 0.1097g.
e Bwéc 2: Tinh S, =7

Tw cdng thirc (8) co:
S, =L71xa, /g=1.71x0.1097 =0.1876;

Vay S; = 0.1876 < 0.6 (thda man).

e Buwéc 3: Hé sb nén F, tra theo Bang 1 (Bang
11.4-2 cla tiéu chudn ASCE/SEI 7-10) dwa vao loai
nén dat.

Nén dét loai D theo TCVN 9386:2012 (ng V&
nén déat loai E theo ASCE/SEI 7-10. Tlr Bang 1 v6i
S; =0.1876 va nén dét loai E c6 F, = 3.23.

e Buwérc 4: Tinh toan cac hé sb dong Sy va Spr:
Sy =FS, =3.23%x0.1876 =0.60;

2

2
Sy =5 Sur =5 %0.60=0.40;

e Buw&c 5: St dung gbi cach chan dan héi théng
thwong voi gia thiét hé sbé can nhét hiéu dung Bp =
10%. Tw d6, tra Bang 2 (Bang 17.5-1 tiéu chuan
ASCE/SEI 7-10) dwgc gia tri Bp = 1.2.

e Buwéc 6: Chon chu ky clia hé cach chén tai gia
tri chuyén vi ngang thiét ké, T, sao cho:

3T, =3x0.80=2.45<T, <3s

Chon T,=25s.

e Buwéc 7: Danh gia do cirng ngang hiéu dung ctia gbi cach chén, K.z tlr cong thirc (12):

eff
g\ I,

2
K W[ e
9.81

27\
— | =1030 (kN / m)
2.5

e Buwéc 8: Danh gia chuyén vi ngang thiét ké cla gbi cach chan, Dp, tir cong thire (13):

b _( g )SDle _(9.81)0.40><2.5
= -

47° ) B 47* 1.2

D

=0.207 (m) =207 (mm)

e Buwéc 9: Danh gia téng chiéu day yéu ciu cha I&p cao su trong géi, t,:

D D 207
- t=—=""

y=—=15

r

t Ty 15

=138 (mm)

e Buwéc 10: S dung cao su tdng hop c6 G = 0.9 MPa. Vay dién tich méat cat ngang cla gbi (A) la:

Kt 1030x0.138
G 0.90x10°
Chon a =400 (mm).

A>

=0.1579 (m*) > a =4 =~/0.1579 =0.397 (m) =397 (mm)

e Buwéc 11: Gia thiét hé sb hinh dang ctia gbi cach chdn S = 12.5. Tir cdng thirc (2) tinh dwoc chiéu day

cla tirng 1&p cao su la:

; _a _ 400
48 4x125
Chon t, = 8 (mm).
'y R t. 138 <
SO6lopcaosula n=-L=—=17.25 Layn=18.

e

S(mm)

Chon méi I&p 14 thép day t = 3 (mm). Vay téng chiéu day cla gbi cach chén la:
h=t +(n—=1)t, =18x8+ (18 =1)x3 =195 (mm)

(chiéu cao h la chwa ké dén chiéu day cla 2 tAm dé thép & day va dinh gbi).
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5.

Vay kich thudc clia gbi cach chén 1a 400 x 400 x 195 (mm).

Bwéc 12: Tinh lai d6 cirng theo phuong ngang va phwong dirng cla gbi theo cdng thirc (4) va (5):

_GA 0.9x10° ><(0.4><O.4)

=1000 (kN / m);
o (0.008x18) ( )
§=L 30 55,
4, 4x8
EA 6. 24 6.748x(0.9%x10°)x12.5” x(0.4 x0.4
KV=;=67486S 4_ ( ) ( )=1054375(kN/m);
tr ‘ (0.008x18)
Két luan [4] TCVN 9386:2012. Tiéu chuan thiét ké cong trinh

Nghién ctru nay trinh bay quy trinh cac bwéc

Iwa chon kich thwéc gbi cach chan dan hédi st dung
cho céng trinh dan dung chiu dong dat & Viét Nam
theo tiéu chuin Hoa Ky ASCE/SEI 7-10. Mét vi du
ap dung thiét k& so bod kich thuwéc gbi cach chan
dan héi hinh vuéng cho mét céng trinh cu thé & Ha
Néi dwgc thwe hién. Bai bao nay la tai liéu tham
khao cho cac nha thiét ké biét cach lwa chon kich
thwéc gbi cach chan dan hdi ap dung cho cong trinh
dan dung chju dong dat & Viéet Nam.
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