KET CAU - CONG NGHE XAY DUNG
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Toém tét: Goi céch chén dan héi la mét loai gobi
céch chén day phé bién dang duoc st dung trén thé
gi6i dé gidm huw hai cho céng trinh chiu doéng dat.
Tiéu chuén thiét ké cong trinh chiu dong dat cua
Viét Nam TCVN 9386:2012 md&i chi gidi thiéu so
lwoc vé gbi céch chén day. Trong nghién ctu nay,
quy trinh thiét ké kich thuéc géi céch chén dan héi
st dung cho céng trinh dan dung chiu dong dat &
Viét Nam duoc xay dung dua trén tiéu chudn Hoa
Ky ASCE/SEI 7-10.

Tw khoéa: gbi cach chan dan héi, quy trinh thiét
ké gbi cach chan, dé cirng 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 resistances), base
isolators are introduced very generally. In this study,
design procedure of size of laminated elastomeric
isolator used for civil buildings subjected to
earthquake in Vietham is perfomed following the
design provisions of American Society of Civil
Engineers ASCE/SEI 7-10.

Key words: laminated elastomeric isolator,
design procedure of size of base isolator, effective
horizontal stiffness.

1. Patvan de

Hé cach chan day la mét phwong phap phd bién
dé gidm thiéu hw hai cho cong trinh chiu dong dét,
trong d6 cac gbi cach chan thuong duoc dat &
phan tiép ndi gitka phadn dai moéng va phan than
cbng trinh. Gbi cach chan c6 d6 cing theo phwong
ngang thap nén chiu dwoc chuyén vi Ién cla cac
tran dong dat, nhuwng van dam bao do cing theo
phwong dirng cao dé chiu dwoc trong lwong cla
cobng trinh. Trong hé cach chan day, nang lwong
cla cac tran dong dat truyén vao phan than cong
trinh dwoc gidm thiéu dang ké théng qua sy ting
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lén ctia chu ky dao déng riéng ctia hé két cdu va hé
sb can nhot cao cua cac gbi cach chan (hinh 1).

; > | Taing chu ky

Tang dé can

Phé gia toc

Chu ky

Khéng str dung St dung
gdi cach chan | |gdi cach chan
Hinh 1. Hiéu qué ctia hé céch chan trong
phé gia toc thiét ké

C6 hai loai gbi cach chan dang dwoc s dung
hién nay l1a gbi cach chan dan héi va gbi cach chéan
trwot, trong dé gdi cach chan dan héi dwoc st dung
phé bién hon. Géi cach chan dan hdi cé céu tao
gdm cac I&p cao su nam xen k&, gan két véi cac 16p
l&4 thép mdng, va hai tAm dé thép day & phan day va
dinh gbi dé lién két v&i phan dai moéng va phan than
cbng trinh (hinh 2). Gbéi cach chan dan héi dang
dwoc phét trién véi nhiéu dang khac nhau nhw gbi
cao su tw nhién NRB (Natural Rubber Bearing), gbi
cao su c6 d6 can cao HDRB (High-Damping Rubber
Bearing), gbéi cao su 16i chi LRB (Lead Rubber
Bearing). Mot loai gbi cach chan dan hdi méi dang
dwgc nghién ciu phat trién 13 gdi dan hoi cbt soi
FRE! (Fiber Reinforced Elastomeric Isolator). Géi
cach chén dan héi cét soi FREI ¢6 c4u tao twong tw
nhw gbi cach chan dan héi théng thwong, nhung
céac 16p la thép mdng gia cwdng trong gbi dan hoi
thong thwdng dworc thay thé béi cac 1&p soi.

Thiét ké cac cong trinh dan dung chiu déng dét
st dung gbi cach chan day dwoc trinh bay cu thé
trong tiéu chudn cta Hoa Ky: trwéc day la tiéu
chudn UBC-1997 [1], sau nay dwoc thay thé bang
tiéu chudn ASCE/SEI 7-10 [2]. Nhirng quy dinh lién
quan dén cac yéu cau thiét k& cho cong trinh cach
chan day trong cac tiéu chuan nay la tuwong tw
nhau. Tuy nhién, tinh toan theo tiéu chudn UBC-
1997 phurc tap hon so véi tinh toan theo tiéu chuan
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ASCE/SEI 7-10. Diéu nay da dugc nhac dén trong
tai liéu cia Naeim va Kelly [3]. Tiéu chuan
ASCE/SEI 7-10 c6 mét vai cai tién hon so voi tiéu
chudn UBC-1997. Vi vay, trong nghién ctru nay gidi
han nhitng quy dinh yéu cau cho thiét ké cong trinh
st dung cach chan day la trén nén tiéu chudn
ASCE/SEI 7-10.

— Tém d@é thép

. /—— Lép cao su

—— Lop thép
Hinh 2. Céu tao géi cach chén dan héi théng thuong

Mét trong nhirng rao can dé st dung gbi cach
chén dan hdi cho cac cong trinh dan dung chiu déng
dat & Viet Nam |a gia thanh cao cta gbi va bd hé
thdng cac quy chuén, quy pham, hwéng dan thiét
ké, s dung gdi cach chan dan hdi cho cong trinh
dan dung & Viét Nam con thiéu. Tiéu chuan thiét ké
cbng trinh chiu déng dat TCVN 9386:2012 [4] ciing
dé cap dén viéc str dung gbi cach chan day dé giam
hw hai cho cdng trinh chju dong dat trong muc 10.
Tuy vay, nhitng quy dinh trong tiéu chuidn TCVN
9386:2012 md&i chi la nhitng khai niém co ban,
nhi*rng quy dinh co ban vé cong trinh st dung cach
chén day. Tiéu chuan chwa cung cép quy trinh tirng
bwdc thiét ké kich thwéc gbi cach chan dan hdi cho
mot cong trinh dan dung cu thé.

Trong nghién cru nay, quy trinh tirng bwdc thiét
ké kich thuwéc gbi cach chan dan hdi cho céng trinh
dan dung chiu dong dat & Viéet Nam theo cac quy
dinh & tiéu chudn ASCE/SEI 7-10 dugc trinh bay.
Chi tiét cac bwéc tinh toan va vi du minh hoa ciing
sé dwoc xay dwng. Muc tiéu cla nghién ciru la dé
hé tro cho cac nha thiét ké, nhirng ki sw xay dwng
biét cach tinh toan, lwa chon kich thwéc gbi cach
chan dan hdi ap dung cho cac cong trinh dan dung
chiu déng dat & Viét Nam. T do, viéc thiét ké, s
dung gbi cach chan dan héi vao cong trinh dan
dung chiu déng dat & Viét Nam tr& nén dé dang
hon va cé tinh kha thi cao hon.
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2. Mot sé dic trwng co hoc ctia gbi cach chan
dan héi
2.1 Hé sé6 hinh dang

Mot trong nhirng thong sé co hoc quan trong
trong thiét ké gbi cach chan 1a hé sé hinh dang.
Theo Naeim va Kelly [3], hé sé hinh dang (S) dwoc
dinh nghia bang ty I gitra dién tich mat c&t ngang
gdi voi tdng dién tich xung quanh & mat bén cua
mot I&p cao su.

Dbi voi gbi cach chan cé mat cét ngang hinh
ch¥ nhat cé canh ngén la 2b, canh dai la | va chiéu
day moét 1&p cao su la t,, thi hé sé hinh dang cua gébi
duwoec tinh theo céng thirc sau:

5= @
(1+2b)t,

Déc biét, déi voi gbi cach chan cé mét cét ngang

hinh vuéng canh 14 a, thi hé sé hinh dang cua gbi la:
_a
A

Déi v&i gbi cach chan cé mat cat ngang hinh tron
dwdng kinh 14 @, thi hé sb hinh dang cta gébi la:
0
4,

Thoéng thuerng mét nguyén mau gbi cach chén
st dung cho cong trinh thyc té c6 hé s hinh dang
nam trong khoang gia tri t» 10 dén 20.

)

S 3

2.2 Bo cteng theo phwong ngang

Theo Naeim va Kelly [3], d0 cirng theo phwong
ngang cla mét gbi cach chan dan héi thong thuong
dworc tinh theo cong thirc sau:

K, :$ @

r

trong d6: Ky - d6 cirng theo phwong ngang cla gbi
cach chan; A - dién tich mat cét ngang cla gbi; G -
mo-dun cét cia gbi va t, - tbng chiéu day cha cac
I&p cao su trong gdi cach chéan.
2.3 Dé cirng theo phuwong dirng (d6 cirng doc truc)

Do cirng theo phwong dirng clia mot gdi cach
chén dan héi dwoc tinh theo cong thire sau:

K, =28 (5)

trong do: E. la mé-dun chiu nén téc thoi ctia hén
hop cao su - I1&p la thép dwéi tai trong theo phwong
dwng.
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Theo Kelly va Konstantinidis [5], v&i gbi cach chén co
mét cét ngang hinh chir nhat canh ngan 1a 2b va canh
¢ a5, m

Déc biét, voi gbi cach chan co mat cét ngang
hinh vuéng thi E; = 6.748GS?, vai gbi cach chan co
mat cat ngang hinh chir nhat dai vé tan thi E; =
4GS®. Bdi voi gbi cach chan cd mét ct ngang hinh
tron thi E, = 6GS”.

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

e Bwéc 1: Cho khu vwc xay dwng va loai d4t nén.

T khu vuc xay dwng, xac dinh dwoc dinh gia téc
nén tham chiéu trén nén dat loai A, ag , tra trong
bang phu luc H phdn 1 cla tiéu chudn TCVN
9386:2012.

e Buwéc 2: Xac dinh phd phén (ng gia tc dan hoi
theo phwong ngang & chu ky dai 1s tai khu vwec xay
dwng cbng trinh, S; theo chu ky l1ap 2500 nam trén
nén dat loai B. Chu y rang tiéu chuidn ASCE/SEI 7-
10 quy dinh S; < 0.6.

Tieu chudn ASCE/SEI 7-10 dwoc bién soan va
ap dung & Hoa Ky nén yéu ciu dau vao vé dong dat
khac véi Viét Nam. Tiéu chudn TCVN 9386:2012 si¥
dung dau vao la dinh gia tbc nén tham chiéu ag chu
ky I&p 500 nadm trén nén dat loai A. Trong khi do,
ASCE/SEI 7-10 s dung phan vung dong dét, khong
can c vao tri sé dinh gia téc nén I&n nhat ma theo
cac phd phan &ng gia téc cwe dai MCE (Maximum
Considered Earthquake) chu ky lap 2500 nam. Vi
vay, khi mubn s dung cac quy dinh vé gdi cach
chén day cua tiéu chuadn ASCE/SEI 7-10 v&i céac

384 v & 1(, 2p
E.=—-GS*(1 1-—
—GS'(1+p) 2 ( .

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

tanh [MD (6)
2p

cong trinh & Viét Nam can chuyén déi dinh gia tbc
nén tham chiéu agz v&i chu ky 1&p 500 nadm vé dinh
gia téc nén a4 vai chu ky 1&p 2500 nam.

Trong ASCE/SEI 7-10, phd phan tng gia téc
MCE dwoc xac dinh théng qua hai gia tri phé phan
&¥ng chu ky ngan 0.2s (Ss) va phd phai trng chu ky
dai 1s (S,), tAt ca lay trén nén dét loai B. Day la cac
thong s6 dau vao bat budc khi tinh toan céng trinh
chiu ddng dat. Cac thong sb Ss va S; néu tinh dong
dat tai Hoa Ky thi dwoc tra tai cac ban dé phan viing
dong dat phd phan &ng gia tbc da dwoc lap cho tat
ca cac khu vuc & Hoa Ky. Tuy nhién, néu tinh toan
cho cong trinh chiu dong dat & Viét Nam theo tiéu
chuédn Hoa Ky thi can phai xac dinh cac théng sb
nay phu hop véi dac trwng dia chan & Viét Nam.

Theo khuyén nghi trong tiéu chudn TCVN
9386:2012 hoac & tai liéu ciia Nguyén Dai Minh va
cs [6], chuyén dbdi dinh gia toc nén tham chiéu ags
(chu ky 18p 500 nam) ra cac gia tri phd phan tng &
tiéu chuadn ASCE/SEI 7-10 (chu ky 1&p 2500 nam)
nhw sau:

Sg=4.275xa, /g @)
S,=1T71lxay, /g (8)
g la gia tbc trong trwong.

e Buwé&c 3: Xac dinh hé sé nén F, theo bang 1
(Bang 11.4-2 cla tiéu chudn ASCE/SEI 7-10) lién
quan dén loai nén dat va phd gia tbc ngang & chu
ky dai 1s, Sy.

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

Coa ez Gia tri F, twong (rng v&i cac gia tri S1 khac nhau
Loai nen dat S,<01 S1=02 S.=03 S.=04 S:205
A 0.8 0.8 0.8 0.8 0.8
B 1.0 10 10 1.0 1.0
C 17 16 15 14 13
D 2.4 2.0 18 16 15
E 35 32 2.8 2.4 2.4

Chu y rang: Nén loai C theo Tiéu chuadn TCVN
9386:2012 (ng 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 Nguyén Dai Minh va cs [6]; Nguyén Hong Hai

va cs [7]).
e Buwéc 4: Tinh toan cac hé s6 dong Sy va Spy:

S, =F.S, ©)
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2
Spy = Esm (10)
e Buw&c 5: Cho loai gbi cach chan dan hoi va hé
s can nhot hiéu dung Bp. Cac gia tri nay la gia tri
ma nha thiét ké mong muén trong qua trinh thiét ké.
Gié tri thuc té cta cac thong sb nay dwoc xac dinh

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

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

Bang 2. Hé sé Bp hodc By (bdng 17.5-1 tiéu chudn ASCE/SEI 7-10)

Hé sb can nhét Bo hodc Bu Hé sb Bp hodc By
<2 0.8
5 1.0
10 1.2
20 1.5
30 1.7
40 1.9
=50 2.0

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

3T, <T,<3s (11)

T; la chu ky dao doéng riéng cia két ciu bén
trén véi giad thiét dung moéng cirng. Gia tri chu ky
cla hé cach chan T4 thwdng chon so bd trong
khoang 1.5 +2.5s.

Giéa tri T; c6 thé xac dinh théng qua mé hinh két
cdu cong trinh trong cac phdn mém SAP2000,
ETABS,... Bbi v&i nha cao tang khung bé téng cbt
thép c6 n tang, co thé tinh gan dung T; = 0.1n.

e Buwé&c 7. Banh gid d6 clrng ngang hiéu dung
ctia gbi cach chan, Keg :

2
T 27 |- Keﬁ:V_VLZ—”J (12)
KD,ming g Td

W & tai trong thang dirng thiét ké cho mét gbi

cach chén, thwdng la gia tri lwe doc chan coét cong
trinh tai vi tri dat géi cach chéan.

e Buwé&c 8: Banh gia chuyén vi ngang thiét ké cua
gbi cach chén, Dy :

g \Spily
D. = Soild 13
> (4an B, (13)

e Buw&c 9: Panh gia tdng chiéu day yéu ciu cua
I&p cao su trong gbi, t.:

y=2 5 =P (14)
t, 4
D dwoc lay theo gia tri Dp & budc trén, hé sd v
thwong 14y badng 150% cho gbi cach chan dan hoi
théng thudong.
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e Buwdc 10: Tinh toan dién tich mat cat ngang cua
gdi, A:

Kt
A> eff

r (15)

trong d6, md-dun cét G phu thudc vao loai cao
su st dung trong gdi cach chén, théng thwong G =
0,5 + 1,2 MPa. Bd clrng ngang hiéu dung (K¢ la
két qua tinh & cong thirc (12). Tdng chiéu day 16p
cao su trong géi (t,) tinh & cong thirc (14).

e Buwéc 11: Gia thiét hé sb hinh dang cia gbi
cach chan, S, ndm trong khoang gia tri ttr 10 dén 20
cho nguyén mau gbi cach chan s dung cho céng
trinh thuc té. Tl d6, tinh dwoc sb 16p cao su, ne,
chiéu day mét 16p cao su, t,, chiéu day mét Iop la
thép, t; va tdng chiéu day cta gbi, h.

e Bwéc 12: Tinh lai d6 clrng cla gbi cach chén
dan héi theo cac cong thirc (4), (5).

e Bwé&c 13: Tién hanh gia céng, ché tao mau géi
cach chan dan héi theo dung kich thwdc va théng
sb vat lieu nhw thiét ké & trén. Xay dwng mé hinh thi
nghiém dé xac dinh dé cing ngang hiéu dung va hé
sb can nhot thye té cia cac gbi cach chan dwéi ap
lwc thang dirng thiét ké va chuyén vi ngang vong lap
tuan theo ham diéu hoa dang dworng ham sin. Sau
khi thi nghiém, két qua cac d&c tinh co hoc clia mau
gdi cach chan phu hop véi thiét ké, gbi cach chan
dwoc san xuat hang loat va sir dung cho céng trinh
da thiét ké.

4. Vidu tinh toan

Lwa chon kich thuwéc gdi cach chan st dung
cho cong trinh dan dung & Quéan Thanh Xuén, Ha
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Noi. Céng trinh 8 tAng khung bé tdng cbt thép voi
20 gbi cach chan day dan héi d&t dudi chan cot.
Mbi gbi cach chén chiu trong lwong phan than céng
trinh truyén xudng khodng W = 1600 kN. Céng trinh
d&t trén nén dat loai D theo TCVN 9386:2012 (dét
r&i trang thai tr xbp dén chét vira hodc da phan dat
dinh trang thai t&r mém dén cing vira). Chu ky dao
dong riéng clia két cdu cong trinh khi st dung méng
clrng c6 thé l1ay gan dang T; = 0.80 s. Hay lwa chon
kich thwéc gbi cach chan theo tiéu chudn ASCE/SEI
7-10, biét gbi co tiét dien ngang hinh vuéng.

eBwéc 1: Tl bang phu luc H phan 1 cla tiéu
chudn TCVN 9386:2012, cong trinh tai Quan Thanh
Xuan, Ha Noéi co dinh gia tbc nén tham chiéu chu ky
I&p 500 ndm la agr = 0.1097g.
e Bwéc 2: TinhS; =7

Tw cong thire (8) co:
S, =1.71x Ay /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 VOi
nén dét loai E theo ASCE/SEI 7-10. Tir Bang 1 v&i
S, = 0.1876 va nén dét loai E ¢ F, = 3.23.

e Buwé&c 4: Tinh toan cac hé s6 dong Sy, va Spq:
Sy, =F,S, =3.23x0.1876 = 0.60;

Sp = %Sm = % % 0.60 = 0.40;
e Buwé&c 5: Sir dung gbi cach chan dan hoi théng
thwong voi gid thiét hé sd can nhét hiéu dung Bp =
10%. T¥ d6, tra Bang 2 (Bang 17.5-1 tiéu chuan
ASCE/SEI 7-10) dwec gia tri Bp = 1.2.
e Buwé&c 6: Chon chu ky cla hé cach chén tai gia
tri chuyén vi ngang thiét ké, T4 sao cho:

3T, =3x0.80=2.4s<T, <3s
ChonTy=25s.

e Buwéc 7: Danh gia do cirng ngang hiéu dung cla gbi cach chan, K tlr cong thire (12):

« W (2z) _1600
. 9.81"

g Ty

2
(2—”j =1030 (kN /m)
25

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

( g jleTd (9.81)0.40><2.5
D, = =

47° ) B 47? 1.2

D

=0.207 (m) =207 (mm)

e Buwéc 9: Danh gia tdng chiéu day yéu ciu cta I&p cao su trong gbi, t.:

,Dys (D207
15

t, "y

=138 (mm)

e Buwé&c 10: S dung cao su tbng hop c6 G = 0.9 MPa. Vay dién tich mat c&t ngang cla gbi (A) la:

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

A>

=0.1579 (m?) - a = /A =/0.1579 =0.397 (m) = 397 (mm)

e Buwéc 11: Gia thiét hé sé hinh dang cta gbi cach chan S = 12.5. T& ¢ong thirc (2) tinh dwoc chiéu day

cula tlrng 1&p cao su la:

LS Ry
4S5 4x125
Chon te = 8 (mm).
Sb lép caosula n :t—r:%:17.25 LAy n = 18.

]

Chon méi I&p la thép day t; = 3 (mm). Vay tdng chiéu day cta gbi cach chan 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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Vay kich thuwéc ctia gbi cach chan 1a 400 x 400 x 195 (mm).

e Buw&c 12: Tinh lai d cirng theo phwong ngang va phwong dirng cutia gbi theo cong thirc (4) va (5):

~GA 09 x10? x(0.4x0.4)

K =1000 (kN /m);
"t (0.008x18) (kN /m)
-2 A0
4, 4x8
« _EA 6.748GS%A 6.748><(0.9><103)><12.52 x(0.4%x0.4)
V = = =

t t

r T

5. Kétluan

Nghién clru nay trinh bay quy trinh cac buwéc
Iwa chon kich thwéc gbi cach chan dan héi st dung
cho c6ng trinh dan dung chiju dong dat & Viét Nam
theo tiéu chuadn Hoa Ky ASCE/SEI 7-10. Mét vi du
ap dung thiét ké so bod kich thwéc gdi cach chan
dan hdi hinh vudng cho mét cong trinh cu thé & Ha
N6i dwoc thwe hién. Bai bao nay la tai liéu tham
khao cho cac nha thiét ké& biét cach Iwa chon kich
thwéc gbi cach chan dan héi ap dung cho cong trinh
dan dung chiu dong dat & Viét Nam.
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