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Tém tit. Goi con lic ma sat doi (gbi DFP) 1a mot dang cai tién ciia gdi con lic ma sat don. G6i DFP ¢6
giéi han chuyén vi ngang 16n hon so véi gbi SFP véi cung kich thude. Dang gbi nay c6 hé sé ma sat trén
cac mit tiép xic khac nhau, do d6 1am tang hiéu qua cho két cdu cach chan. Muc dich ctia nghién ciru nay
1a danh gia hiéu qua giam chin ciia gbi DFP cho cong trinh chiu dong dit & Viét Nam. Phan tich mot mo
hinh hai chiéu (2D) cho két céu nha 5 ting trong hai truong hop: két cAu ngam cimg va két ciu dugc cach
chan bang gdi DFP chiu dong dét dugc tién hanh. Dir liéu gia toc nén 1a bay bang gia toc duoc lya chon
va hiéu chinh phi hop véi diéu kién dong dat & Viét Nam. Muc nguy co dong dat duoc phén tich & hai
cap do 1a: dong dat manh voi xac xudt 10% trong 50 nam va dong dit rit manh vi xac xuat 2% trong 50
nam. Két qua phan tich cho thay gbi DFP rat hiéu qua trong viéc bao vé cong trinh dudi nhidu cap dong
dat khac nhau.

Tir khéa. cach chén day, gbi cach chan, didu khién két cAu, thiét ké khang chén, dong dit.

EFFECTIVENESS OF DOUBLE FRICTION PENDULUM BEARING FOR
SEISMICALLY ISOLATED BUILDINGS IN VIETNAM

Abstract. Double friction pendulum bearings (DFP bearings) are an improved form of single friction
pendulum bearings (SFP bearings). A DFP bearing increases the displacement limit compared to an SFP
bearing with the same size. This bearing type also allows different friction coefficient between contact
surfaces thus improves performance of isolated building. The purpose of this study is to evaluate the
seismic effectiveness of DFP bearings for buildings in Vietnam. Analysis of a simplified two-dimensional
(2D) model of a 5-storey building subjected to earthquakes in two cases: without and with DFP bearings
is conducted. Ground motion data includes seven acceleration records selected and scaled to fit
earthquake conditions in Vietnam. Two earthquake levels, including strong earthquake level with 10%
probability of exceedance in 50 years and very strong earthquake level with 2% probability of exceedance
in 50 years, were analyzed. The results show that DFP bearings are very effective in protecting the
building under these earthquake levels.

Keywords. base isolation, seismic isolation bearings, control structure, earthquake resistant design,
earthquake.

1 GIOI THIEU

DPong dat 1a mot trong nhiing hiém hoa thién nhién, gay ton that rat 16n vé kinh té, da cudp di nhiéu sinh
mang con ngudi. Trong lich st ¢6 nhiéu trin dong dét xay ra va di dé lai nhirng ton that rat 16n vé ngudi
va tai san, va c6 thé ké dén nhu: trdn dong dit manh 9,3 do richter kéo theo song thin ¢ ngoai khoi dao
Sumatra, Tay Indonesia (2004), tai Nhat Ban nam 2011 da gay ra cac su cd lien tiép tai Nha may Dién hat
nhan Fukushima, ...0 Viét Nam, tuy khong nam trong ving dong dat manh nhung gan diy ciing da xay
ra nhitng du chén gdy ra rung lic cho nhiéu cong trinh xay dung [1-3] va Ha Noi dugc du bao 1a c6 thé
xay ra dong dét cp 8 [4]. Hién nay, thiét ké khang chan cho cong trinh xay dung ¢ Viét Nam 1a bt budc
[5]. Tuy nhién, nhitng thiét ké nay con theo quan diém truyén thong Xu hu’ong thiét ké khang chén hién
nay trén thé gidi la theo quan diém hién dai, gan voi ki thuat diéu khién két cau [6] Quan diém thiét ké
nay chua duogc phat trién & Viét Nam. Mot trong nhitng k¥ thuat diéu khién két cau ‘mang lai hiéu qua rat
t6t trong thiét ké khang chdn 1a ky thuat cach chan day, day 1a k§ thuat diéu khién két cau bi dong. Vi ky
thuét nay, nguoi thiét ké khang chén s& sir dung cac gbi cach chén dit chén giita két ciu bén trén va nén
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moéng cong trinh. Nhimg gbi ndy c6 do cing ngang nhé nén lam cho két ciu mém di, chu ky co ban ting
lén va tranh xa dugc cac ving chu ky troi ctia cac biang gia toc nén. Ngudn ning lugng do dong dat bi
cach ly khoi cong trinh. Do d6, phan tng cta két cdu s& giam di, 1am cho cong trinh c6 thé dung viing
duogc dudi cac tran dong dat [7].

Gbi con lic ma sat d6i (Double Friction Pendulum bearing, gbi DFP) dugc ché tao tir kim loai chong
ri, c6 cau tao nhu Hinh 1 va dugc mo ta rat chi tiét trong nghién ctru ciia Fenz va cong sy [8]. Dy 1a mot
dang gbi cach chan dugc sir dung rong rii trong nhimg nim gan day do c6 nhitng cai tién dang ké. Cau
tao cua géi gﬁ“)m hai mat cong ban kinh R; va R,, bén trong c6 mot con l4c truot trén 2 mat cong nay, hé sb
ma sat tuong (mg gitra con lic va mit cong lan luot 1a £ va 1. Trong d6, hé s6 ma sat z4 nhé hon 5, ban
kinh hai mit cong bang nhau (R, = R,). Hé s6 ma sat giita con lic va mit cong thudng rat nhé (tir 1% dén
15%). Dé dam bao c6 duge hé s6 ma sat nay, bé mit cua con lic va mit cong s& duge phit mot 16p vt
lidu Teflon. Kha ning chuyén vi ngang cta gdi 1a d + d,. Con lac duge cu tao c6 mot khép xoay dé dam
bao su phan bd ap luc dugc df”)ng déu khi con lic chuyén dong, tranh céac pha hoai cuc bd. Céc gia tri &
va I, 1a chidu cao con lic. Thiét ké cta gbi DFP duoc bit ngudn tir sang kién ciia Touaillon ndm 1870 [9],
st dung nhitng vién bi tron 1an trén nhitng mat cong nhu mot h¢ co 1ap mong. Trudc nghién ciru cia Fenz
va cong su vé gbi DFP [8], mot sb két qua nghién ctru vé gbi DFP ciing dwoc cong bd bdi Tsai [10],
Hyakuda va cong su [l 1] Nhirng nghién ctru nay budc dau ciing da da trmh bay duoc nhung cai tién cta
g6i DFP so v6i gbi con lic ma sat don va ciing da c6 nhimg dénh gia vé hiéu qua giam chén ciia nd. Tuy
nhién, nd con mang tinh roi rac.

Rz, 1, ‘\

--—q;j1

hy

Rys iy

a b
Hinhl :(Cgéi con lic ma sat d6i, gbi DFP. (a) Ciu tao bén trong,((lz) Mit cit ngang [12].

Hién nay, & cic nudc tién tién nhu My, Nhat,... viéc sir dung gbi DFP trong thiét ké khang chan tr&
nén phd bién va nhitng hién qua ctia n6 ciing da duoc khiang dinh. Pic biét, voi ciu tao nhu trén, gbi DFP
¢6 su lam viéc rét linh dong, dap ung duoc rat nhiéu cép dong dat khac nhau. Do do, géi DFP c6 thé rat
phu horp cho céc thiét ké khéng chan da muc tiéu. Pay 13 xu hu’(’mg thiét ké moi, rat phat trién trong thoi
glan gan day. O Viét Nam, thiét ké khang chin theo quan diém hién dai gan v6i ky thuat didu khién két
cau ndi chung, va ky thuat cach chéan day n01 riéng chua dugc nghién ciru day du. Bai bao nay s€ di phan
tich ing xir ciia két cau cach chan bang gdi DFP chiu dong dat trong diéu kién bang gia toc nén tuong tu
nhu & Viét Nam. Bu6c dau cia két qua nghién ctru 1a danh gia hi¢u qua giam chan cta gbi DFP cho cong
trinh xay dung ¢ Viét Nam.

2 THIET LAP MO HINH KET CAU

2.1 Chuyén d9ng va mé hinh géi DFP

Duéi tac dong ctia chuyén dong nén, su truot ngang twong ddi ciia con lic trén cac mit cong s& xay ra.
Qua trinh truot ciia gbi tir lac bit ddu cho dén khi dat chuyén vi 16n nhét s& trai qua 3 giai doan truot khac
nhau, dugc Fenz va cong sy mo ta rat chi tiét trong cac nghién ctru [8] va [12]. Giai doan I: Khi chuyén
dong nén du 16n, luc ngang trong géi F16n hon lyc ma sat Fpy ciia mat 1, mét 1 s€ truot trude (mat 2 chua
truot). Giai doan II: Khi lyc ngang trong géi F 16n hon lyc ma sat Fp cia mat 2, mat 2 sé trugt cung voi
mat 1 (ca hai mat cung trugt). Giai doan III: Khi chuyén vi ngang trong mat 1 dat gia tri 16n nhét (béng

© 2020 Truong Dai hoc Cong nghiép Thanh phé H6 Chi Minh



HIEU QUA CUA GOI CON LAC MA SAT BOI CHO CONG TRINH CACH CHAN O VIET NAM 45

dy), xuat hién luc va cham F,, ngan chuyén dong trong mat 1, luc nay sy truot chi con xay ra & mat 2 (mat
1 dung truot). Khi mat 2 dat chuyén vi 10n nhét (béng d>), géi dat chuyén vi 16n nhét, lyc va cham F,,
xuat hién & mat 2.

Mb hinh géi DFP v&i ¥ tuong xem gdi DFP 1a 2 phan tir ma sat [12] ndi tiép. Phan tir thir nhit 13 sy
trugt & mat 1 voi cac ddc trung vat 1y 1a: khdi luong my,, 6 cing ky;, hé s ma sat s, va kha nang truot
1a d,. Phén tir thir hai 12 sy trugt & mit 2 voi cac dic trung vat 1y 1a: khdi lugng my,, d6 climg kj,, hé s6 ma
sat tn, va kha nang truot 1a ds.

kbl kb2
P A
F/IW . c
e | | e | Fw
d d>
— —

Hinh 2: M5 hinh néi tiép gbi DFP [12].
Nhiing thong sd vat 1y cua hai phan tir ma sat ndi tiép trong md hinh trén dugc xac dinh theo cac

phuong trinh nhu sau.
Do cung 10 xo ctia phan tir goéi nhu Phuong trinh (1) [12].

@)

k =
b2 Rz _ h2
trong d6: W 1a tong trong luong két ciu bén trén, R; va A, nhu trén Hinh 1.
Nhitng thanh phan h¢ sb ma st . va z5, thay di, phu thudc vao van toc trugt va ap luge bé mit va
duogc xac dinh theo Phuong trinh (2) [13]:

He = H, =l = H )€ @
trong d6: fimax VA Limin 12 hé s6 ma sat ing v6i van tdc trugt 16n nhét va nhé nhat cta con lac trén mat
cong, ofs/m) 1a mét héng sb phu thude vao éap luc bé mat trng v6i moi vat lidu va 2 1a van tdc truot.

Khdi lwong my, trong phan tir gdi liy bang khdi lugng cua ting bén trén gbi. Khdi luong m,, 14 rat nho
(khdi lwong ciia con lac). Kha ning trugt d; va d, 1a cac kich thuéc nhu Hinh 1.

2.2 M6 hinh két ciu cach chén bing gbi DFP

Mo hinh 2 chiéu (2D) ctia két cAu nha » tang duoc cach chin bang gbi DFP chiu dong dat du’oc thiét lap
nhu sau. O day, két cdu dugc gla thiét v6i ban san tuyét dbi cing, bo qua chuyén vi xoay, mdi tang duoc
thé hién bang mot khdi lugng gdm 2 bac ty do 14 2 chuyén vi theo phuong ngang. Cac dic truong vat ly
ctia mdi bac tu do bao gom: khdi lugng m;, d cing ngang k; va hé sb can ¢;.

Két nbi mo hinh nbi tiép ciia gbi DFP nhu Hinh 2 v6i mé hinh két ciu, ta thiét 1ap dwoc md hinh 2D
ctia két cAu cach chan bang gbi DFP chiu dong dat dugc thiét 1ap nhu Hinh 3. M6 hinh nay s& gém (n+2)
khoi lugng va c6 (2n +4) bac tw do. Mo hinh nay dugc phan tich voi gia thiét tmg xr cua két ciu bén trén
1a dan hdi tuyén tinh, tng xir ciia gbi 1a phi tuyén.

Phuong trinh vi phan chuyén dong cua hé theo tung phuong x va y dugc thiét 1ap trén co so can bang
dong theo nguyen ly D’Alembert cho mdi khéi luong chuyén dong trong mo hinh. Ung xtr ciia két cAu
chiu dong dat duoc xac dinh theo lich sir thoi gian bang cach giai phuong trinh vi phan chuyén dong nay
bang cac phuong phap sé duogc 1ap trinh bang ngdn ngit Matlab.
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Hinh 3: M5 hinh 2D két cdu cach chin bing gbi DFP chiu dong dat.

Thanh phan lyc ma sat trong gdi tai tig mit trugt theo 2 phuong x va y duoc xac dinh theo md hinh
déo (Viscoplasticity model, mé hinh Bouc - Wen hi¢u chinh) nhu sau [14]:
{F/ix = :LlieWZix
F Sfiy = /’lieWZiy
trong do: hé s6 ma sat 1, dugc xac dinh theo Phuong trinh s6 2. Vén tdc trugt trong phwong trinh nay
dugc tong hop tir 2 thanh phan theo 2 phuong x va y va dugc xac dinh theo Nagarajaiah (1991) [14] nhu
Phuong trinh 4.
i, = \Ji2 + i 4)
Ham bién tré Z, va Z, xé4c dinh theo m6 hinh chuyén dong 2 phuong ciia Park va Wen, Nagarajaiah va
cong su (1991) [14] tir hé Phuong trinh vi phan 5.
(Z;Y] (Au} Z:(ysign(in, Z)+ ) Z.Z,(ysign(ii,,Z,) + ) (u)
Z.Z (ysign(u, Z)+ )  Z;(ysign(i, Z,)+ f3)

(©))

. 5
2y 5)
trong d6: khoang dich chuyén déo ¥ va cac hé s6 4, Bva y lan luot 1a cic dai lwong khong thir nguyén
dugc xac dinh theo cac nghién cuu ciia Constantinou [13], cac gia tri trén dugc lay nhu sau: ¥ =0.25 mm,
A=1,=0.1vay=009. .
Cac thanh phan lyc va cham trén tirng mat cong khi con lic dat dich chuyén 16n nhat dugc xac dinh
theo Phuong trinh 6 [12].
F, = krl ( ub1| - dl)Sign(ubl)H(|ubl| - dl)
F, =k, (|uy, _”b1| —d,)sign(u,, _ubl)H(|ub2 _“h1|_dz)
trong d6: chuyén vi trén cac mit cong u; dugc tong hop tir 2 thanh phan theo 2 phuong x va y va dugc
tinh nhu Phuong trinh 7, H 1a gia tri ham Heaviside va &, 1a d0 cung liic va cham c6 gia tri rat 16n.

Au by ub)‘

(6)
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up, +u, ()

3 PHANTICHVIDU SO

Dé minh hoa két qua mo h1nh ly thuyet va danh gi4 hiéu qua giam chéan cta gdi DFP, nghien cu’u tién
hanh phan tlch mot vi du s6 két cau nha 5 tang bang thép chiu dong dét cho 2 truong hop: két ciu ngam
cting va két cdu duge cach chin biang gbi DFP. Thong qua két qua phan tich, hiéu qua giam chén cua gbi
DFP duogc danh gia.

3.1 Théng s6 két cAu phan tich va goi DFP

Két cAu chon phan tich 1a mot ngdi nha 5 ting bang thép, ti s6 can & = 2,5%. Két cau nay dugc lay trong
md hinh thi nghiém ti 1¢ that ciia nhom nghién ctru Ryan va cong su [16]. Quy mé két ciu nay rat phu hop
va hiéu qua khang chan cao khi ap dung k¥ thuat cach chn day. Theo nghién ctru trudc ctia nhém tac gia
[15], hiéu qua cach chan cia gdi con lic ma sat don (gbi SFP) cho két ciu nay di dugc khao sat va danh
gi4 tot. Nhitng thong s6 két cdu co ban nhu Bang 1.

Bang 1: Thong sb két cu.
Téng 1 2 3 4 5
Khbi lugng (kN.s*/mm) 0.0824 | 0.0814 | 0.0811 | 0.0801 | 0.1199
D9 cimg (k= k) (kKN/mm) | 131 105 93.3 76.2 61.1

Thong ) ky thuat cua géi DFP duogc chon cho phéan tich dugc chon dya trén mot sb nghién curu trudc
[12], [15], ¢6 cac thong s6 k¥ thuat duoc chon cho gbi nhu trong Hinh 10 bao gdm: R, = R, = 3000 mm,
hy =32 mm, i, =40 mm, d, = d2—300mm 41 =0.01-0.02, 15 =0.02 - 0.04.

Thong s6 hiéu chinh bién trd Z: 4 =1; Y=0.25 mm; y=0.9; f=0.1; n=2[13].

Thong s6 hiéu chinh hé s6 ma sat phu thudc van toc trugt: = 0.02 s/mm [13].

Thong sb két cau bén trén va gbi DFP trong phan tich nay dugc chon giéng nhu trong nghién ctru
truée cia nhom tac gia N. Nguyén [15]. O nghién ciru ndy, nhom nghién ctru da st dung gdi con lic ma
sat don (gdi SFP). Voi két qua phan tich ndy, ngoai viéc danh gia hiéu qua cua gbi DFP, ta ¢6 thé so bd so
sanh hiéu qua lam viéc ciia gbi DFP va SFP.

3.2 Dir li¢u gia toc nén phan tich

Dir lidu gia toc nén 1a cac bang gia téc thyc cta nhimg tran dong dat duoc iy tu trung tam nghien clru
dong dat Thai Binh Duong cua dai hoc Berkeley, My (PEER) [17], twong thich vé d6 16n va diéu kién dat
nen tai Ha Noi, thé hién qua cac thong s6 duoc tong hop & Bang 2. Trong phan tich theo lich sir thoi gian,
sO hrorng bang gia tdc can thiét cho phan tlch 1a bay [18] va gia tri sir dung trong thiét ké 1a trung binh tir
bay két qua phén tich tmg véi 7 bang gla toc.

Trong phan tich vi dy, hai mirc cap do dong dat duoc thuc hién. Cap thi nhit tng voi muc dong dat
manh (x4c xuat 10% trong 50 nam, chu ky 1ap la 475 ndm) goi la cip DBE (Design Basis Earthquake) v
Cép thtr hai tmg v6i muc rat manh (xac xuét 2% trong 50 nam, chu ky lp 1a 2475 nam) goi 1a cdp MCE
(Maximum Considered Earthquake). Gia toc nén thiét ké cho 2 muc nay twong tng la 0.108g va 0.24g.
Pho phan tng dan hdi theo phuong ngang ctia 2 mirc niy cho nén dit loai D duoc xay dung nhu Hinh 4
[5]. Dé cho phd gia tdc trung binh tir 7 bang gia tc dugc chon gan vdi pho trong Hinh 4, ta tién hanh hi¢u
chinh d6 16n cac bang gia téc bang mot hé s nhan SF duge xac dinh nhu Phuong trinh 8 [16].

T,
[8.6138,cdT
SF =t (®)
[ S2dr
T

trong d6: T, dén T, 1a vang chu ky anh huong. Vi két ciu ngam cimg T, = 0.27 va T, = 1.5T (trong
do: T l1a chu ky co ban cua két cau ngam ciing). Véi két cau cach chan 7, = 0.57, va T, = 1.257), (trong
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d6: Tp 1a chu ky hiéu qua tmg voi cap do DBE va T, img voi cap do MCE cua két cAu cach chan) (theo
ASCE 7-2010) [18]. S, 12 gié tri phd muc tiéu thiét ké va S, 1a phd gia toc nén.

Béng 2: Thong s gia toc nén.

So Tran 9 Vi tri R,, Vg30 PGA (g)
TT | hicu dong dit Nim (Ky hiéu) Mo | km) | (mls) x y
1 326 | Coalinga-01 1983 | Parkfield - Cholame 6.36 | 44.72 173.02 | 0.110 | 0.110
(PAC) JWA
2 334 | Coalinga-01 1983 | Parkfield - Fault Zone | 6.36 | 41.99 178.27 | 0.143 | 0.110
(PAF) 1
3 718 | Superstition Hills- | 1987 | Imperial Valley 6.22 | 17.59 179 0.133 | 0.131
01 (IVW) Wildlife Liquefaction
4 729 | Superstition Hills- | 1987 | Imperial Valley 6.54 | 23.85 179 0.179 | 0.206
02 (SUH) Wildlife Liquefaction
5 759 | Loma Prieta 1989 | Foster City - APEEL 1 | 6.93 | 49.94 116.35 | 0.257 | 0.284
(FOO)
6 962 | Northridge-01 1994 | Carson - Water St 6.69 | 49.81 160.58 | 0.092 | 0.088
(WAT)
7 178 | Imperial Valley- 1979 | El Centro Array #3 6.5 12.85 162.94 | 0.180 | 0.215
06 (ELC)
0.8

(b
04 cap DBE
0.2
" . : : : —
0 I 2 3 4 5 s

Chu k¥ (5)
Hinh 4: Phd phan tng dan hdi theo phuong ngang.

Sau khi hiéu chinh, phd muc tiéu thiét ké s& tiém can véi phd trung binh cta 7 bang gia tdc trong ving
chu ky anh hudng, dugc thé hién nhu Hinh 5.

1.38aDBE 3| 1.38aMCE
L s Trung binh, SRS8 s Trung binh, 3RSS

Sa(g)

: 0 | 2 3 4 5 i
Chu k¥ (s) Chu kv, T (%)
(a) (b)
Hinh 5: Phd muc tiéu thiét k& va Phd trung binh sau khi hiéu chinh. (a) cip DBE, (b) cip MCE
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3.3 Két qua phan tich va thio luin

Phén tich theo lich sir thoi gian cac mo hinh két cAu: ngam cirmg va cach chan béng g6i DFP chiu 07 bang
gia tbc nén cdp DBE. Két qua trung binh tir 07 trudng hop phan tich dugc tong hop nhu trong Bang 3.
Trong do, ket qua g xu cua két cau dugc tong hgp theo phuwong phap céan bac 2 cac tong binh phuong

(the square root of sum of squares, SRSS).

Béng 3: Két qua phan tich v6i cp DBE.

1 2 3 4 5
Tang Gid | Giam | Gia | Giam | Gida | Giam | Gia | Giam | Gia | Giam
tri (%) tri (%) tri (%) tri (%) tri (%)
Gia toc Két cdu ngam | 0.30 0.49 0.66 0.85 1.05
(2 KCcéchchan | 0.10 06 0.09 83 0.08 88 0.08 0 0.11 89
Luc cat Két cau ngam | 2.88 2.71 2.38 1.89 1.24
(.10°kN) KC cachchan | 0.18 93 0.18 93 0.17 93 0.17 o1 0.13 89
Luc cit day | Két cu ngam 2.89
(.103 kN) KC cach chan 0.28 (giam: 90%)
Chuyén vi | K&t cau ngam 0
g0i (cm) | KC céch chan 8.3

Theo nhu két qua nay, ta thiy hiéu qua giam chan cia gbi DFP trong truong hop nay 1a rét tét. Gia tc
tuyét ddi trong cac tang giam tir 66% dén 90%. Luc cit trong cac tﬁng cling cho két qua rat tot, giam tir
89% den 93%. Tong luc ngang | tai day cong trinh gidm 90% Chuyén vi ctia g01 8.3 cm. Két qua nay cho
thay gdi chi dich chuyén cht yéu & mit cong 1 (c6 hé sé ma sat nho), cé thé cap dong dat DBE nhé nén
gbi chi chuyén dong ¢ giai doan 1.

Hinh 6 mo ta gia tri gia tc tuyét ddi trong cac ting va chuyén vi tuong dbi trong cac tang cua két cau
ngam cung va duoc cach chin bang gdi DFP. Ta thdy véi két ciu cach chéan thi ung xir trong cic ting
giam rat nhidu va c6 gia tri gan nhu nhau. Diéu niy mé ta sy cach ly ciia két cau khoi chuyén dong nén,
két cau nhu mot khdi cting nén trén, gid tri ing xir cic tAng gin nhu nhau.

=—@— KC céch chin

=== K C ngam cting
=—8— KC cach chan
=== KC ngam cung
02 04 06 08 1 1.2 5 10 15 20 25 30
Gia tbc (g) Chuyén vi twong dbi (mm)
(a) (b)

Hinh 6: Ung xir ctia két cdu trong cac ting véi cdp DBE. (a) Gia téc, (b) Chuyén vi tvong dbi

Thyc hién phan tich va tong hop két qua tuong tu nhu cip dong dat DBE, két qua cho truong hop
phan tich véi cip dong dit MCE duoc trinh bay trong Bang 4.
Theo nhu két qua trong Bang 4, hi¢u qué cua géi DFP cho cap MCE cao hon cép DBE. Diéu nay cho
thay, gbi DFP ¢6 hleu qua cao véi cac cip dong dat manh, rat co y nghla trong thiét ké khang chan.
Chuyén vi ciia gdi trong tru’ong hop nay 1a 25 cm. Két hop véi két qua duong ung xir tré cia gdi trong
Hinh 12, ta ¢6 thé nhéan thiy gdi lam viéc trong giai doan II. Chuyén dong ciia con lic dién ra trong ca hai
mit cong ciia gbi.
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Bang 4: Két qua phan tich v6i cAp MCE.
1 2 3 4 5
Tang Gia | Giam | Gia | Giam | Gia | Giam | Gia | Giam | Gia | Giam
tri | (%) | i | (%) | ti | (%) | tri (%) | (%)
Gia toc Két cau ngam | 0.67 1.14 1.64 2.14 2.58
(€3] KC cachchan | 0.16 76 0.14 88 0.13 92 0.13 4 0.18 93
Luc cat Két cau ngam | 7.27 6.84 5.98 4.70 3.03
(.10°kN) KC cachchan | 0.36 95 0.34 95 0.30 95 0.28 4 0.18 4
Luc catday | Két cau ngam 7.27
(.10°kN) KC céch chan 0.44 (giam: 94%)
Chpyén vi | Két cAu ngam 0
201 (cm) KC cach chan 25

Két qua tmg xir ctia két cau ngam ctmg va cach chan bang gbi DFP véi cap dong dat MCE duoc trinh bay
nhu Hinh 7. Két qua nay tuong tu nhu cap dong dat DBE.

=—©— KC cich chén
== KC ngam clng
=—©—KC cach chén
=== K C ngam ciing
0.5 1 1.5 2 2.5 10 20 30 40 50 60
Gia toc (g) Chuyén vi twong déi (mm)
(a) (b)

Hinh 7: Ung xir ciia két cAu trong cac ting v6i cap MCE. (a) Gia tdc, (b) Chuyén vi twong ddi

So sanh voi két qua nghién ctru trude cta N. Nguyén va cong su [15], ta thdy hiéu qua ctia gbi DFP t6t
hon gdi SEP khi phan tich trén cung mot két ciu va dit lidu gia toc nén. Diéu nay ciing pht hop véi nhitng
nghién ctru trude day cua cac tac gia Fenz [8], Tsai [10] va Hyakuda [11].

Hinh 8 dén Hinh 11 trinh bay tng xir ctia két cdu theo lich st thoi gian cho mdt s truong hop phan
tich. Nhiing tru(‘mg hop khac cho két qua twong ty, khéng trinh nay ¢ day.

Nhu’ng két qua nay cho thay, hiéu quéa giam chan cia g01 DFP 14 trén ca toan mién thoi gian. N6 cho
thiy gan nhu Ung xir cua ket chu khong c6 thay d6i nhiéu trong toan bo thoi gian xay ra dong dat. No
ciing cho thay 13 két cau gan nhu cach ly hoan toan khoi chuyén dong nén.

tr KC ngam clmg 4
g P i § "
k.C cach chan @ 5 KO ngim cimg
" KC cach chin
Z o
g 2
i L " » 4 I i A L " »
0 [0 ol | 3 40 Al il i 11 20 an 40 S0 el
Thiri gian, tis) Thivi gian, t{s)

Hinh 8: Gia téc trong téng 5, voi bang gia tbc FOC, C'Sip MCE.
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KC cach chin

KC cach chin
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Ly cit, F, (107KkN)
=
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[

1
=

1] [ 20 30 40 0 i) 10 20 30 4n 30 o]
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Hinh 9: Lyc cit trong tang 1, v6i bang gia tbc FOC, cAp MCE.
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KC ngim climg e [ (" ¢ chidn

K.C each chin
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{=in}

0 10 20 30 40 50 60 010 200 30 40 50 60
Thiri gian, t{s) Thivi gian, t{s)
Hinh 10: Gia téc trong tﬁng 5, voi bang gia tbc ELC, cép DBE.

f 2 - KL ngdam elmng z - = KC ngim cirng
= K.C cich chin el 1 K.C céch chin
lﬁH 0 [ih ]

Py s

‘:IE ,,E
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[ e £ L : i ; - " : " i :

1] [ 20 30 40 0 i) ( K} 20 30 4) S0 o]
Thiri pian. 4s) Thii gian. t{s)

Hinh 11: Lyc cét trong tang 1, v&i bang gia téc ELC, cdp DBE.

Hinh 12 thé hién két qua quan hé giita lyc va chuyén vi ngang cta gbi (dudng tmg xur trd) voi trudng
hop phén tich két cau cach chan chiu bang gia toc ELC, cap MCE. Nhiing truong hop khac tuong tu.

653 0.05 ¢
i A5 1 g
z z
I'-h; Lh-:
=i I~ r g L
= h!'_ é"
E. v E.

0,05 =

: -0.05
=200 -0 0 (1) 200 =100 0 [ 200
Chuyén vi.u, (mm) Chuyén vi, u,_{mm)

Hinh 12: Pudng tmg xr tré ciia gbi, véi bang gia te ELC, cap MCE.
Trong Muc 3.2, khi tién hanh hiéu chinh céc bang gia toc bang hé sé SF. Cac gia tri T va T), ta phai

gia dinh truéc theo kinh nghiém. Khi c6 két qua phan tich, ta tién hanh tinh toan va kiém tra lai cac gia tri
nay theo cac Phuong trinh (9) va Phuong trinh (10) [19].
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Vi nhiing két qua phan tich va thao luan nhu trén, mot s6 két luan duogc rat ra nhu sau:

- Sir dung mé hinh 2 chiéu (2D) cho két ciu cach chan bang gdi con lic DFP trong phén tich. M hinh
nay don gian, rat pht hop dé nhanh chong xéac dinh phan (g cta két ciu chiu dong dong.

- Hiéu qua giam chan cua gbi DFP cho cong trinh xdy dung ¢ Viét Nam duoc phén tich ¢ 2 cap dong
dat 1a DBE va MCE, két qua cho thay hiéu qua giam chan ciia gbi DFP 14 rat tbt, tir 70% dén trén 90%.
Thong qua diy cho thiy, gbi DFP phu hop cho thiét ké khang chan cho cac cong trinh xay dung chiu
dong dat & Viét Nam.

- G6i DFP ¢6 hiéu qua giam chan & nhiéu mirc d6 nguy co dong dat khac nhau, tir thap dén cao. Day la
diém phti hop cho thiét ké khang chan da myc tiéu st dung gdi nay.
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