28(1), 6/-65

Tap chi CAC KHOA HOC VE TRAI AT

3-2006

XAY DUNG BANG GIA TOC DAO DPONG NEN
LY THOYET BANG PHUONG PHAP HAM GREEN
THUC NGHIEM

I. MO PAU

Nguyén nhan chinh gay nén hau qui nghiem
trong trong dong dat do cong trinh xay dung khong
duoc thiet k& theo quy pham khing chin dé€ phong
chong dong dat, hoac da khong danh gia ding mirc
d6 do6 nguy hi€m dong dat ¢ khu vire xay dung. Mot
trong nhimg tham s6 chinh gifip cac nhd xay dung
chon up thiét ke khang chén phit hop. tham so quan
trong cdn xic dinh trong viée diinh gia do nguy hiém
dong dat 1a cie bang gia téc dao dong nén tai diém
khao sét. O nude ta cing nhu mot s6 nude trén the
it do thieu o lieu quan sit vé bang gia 16c nén viec
dua ra bang gia 16¢ cting 14 mot van dé kho. Thudng
cdc tae gia chon bang ghi c6 sin clia mot ving nio
do duge coi 1a co diéu kién dia chat kién tao, diéu
kién nén dit gin gidng viing nghien clu d€ dung,
Tuy nhién cic dao dong song dia chan lai mang dam
tinh dia phuong nén viec "muon” nhitng bang gia
toc clia ving khic khong tranh khoi ¢6 nhiing sai s0.

Cac nghién clu dia chén tien tién va hieén dai
di dua ra nhiéu phuong phép 6 thé gidm thiéu
nhimg sai léch do thiéu 6 lieu gay nén nhu phuong
phiip xay dung bang gia t6¢ dao dong nén 1y thuyét
hay con goi la phuong phip mo phong bing gia
toc nén. Trong bai bao nay chang 161 giéi thieu
phuong phip xay dung bang gia toc 1§ thuyét thu
nhiéu thanh c¢ong, di va dang duoe ap dung o eic
nuoc tien tién, phuong phip him Green thuc
nghiém (Empirical Green's Function Method) clia
gido su Irikura [5, 6|. Phuong phip cho phep xay
dung bang gia td¢ dao dong nén Iy thuyét gin voi
bdng gia o quan sit tr biing ghi gia t6c cla tran
dong dat nho hon trong Khu vic nghién et .

IL LY THUYET PHUGNG PHAP HAM GREEN
THUC NGHIEM

Y tuéng vé phuong phip ham Green thuc
nghiém dugc khéi nguon tir Hartzell nam 1978 [3].

TRAN THI MY THANH

Ong thir mo phéng tran dong dat manh tr mot vai
bang ghi dao dong cta cic du chin. Tuy nhien trong
thir nghiém nay ty 1é vé kich thudc ngudn phat sinh
clia trin dong dat manh va cic du chan chua duogc
xem xét dén. Sau nay Irikura phat trién, hoan thién
va cong bo phuong phap ham Green thuc nghiem
nam 1983 - 1986 (5, 6] cho phép mo phong bing
gia toc ly thuyet cua tran dong ddt manh tir cic biang
ghi gia toc cua tran dong dit nho hon giin ké. Vé co
ban phuong phap dugc xdy dung trén viec xac dinh
mo hinh dong luc ctia nguén phét sinh dong dat.
Ong di dwa ra 2 gi3 thuyét co bin.

Gid thiét thir nhdt 13 tuong quan giita cic tham
sO dit gdy cia 2 tran dong dat. Coi dong dat manh
x4y ra trén dit gly c6 chiéu dai 1a L, chiéu rong la
W, tuong tu voi dong dat nhd 131 va w.

Gidstrty s6 11 = W/w = N
Khi d6 ty 56 dien tich pha huy & la ;
S/s = N? ()

Gida thuyét thir hai vé tchmg quan gilta hai tran
dong dat. ong dd gid st ty s6 hai ham suy giam
ang sult cua dong dat manh va yéu l1a mot hing so
C. Tic 12 néu Aoy 12 ham suy gidm ing suit cua
tran dong dat manh, tuong tu Ac, ham suy gidm
{ng suit cua tran dong dat nhé hon.

2 e A
Tacoty s 9 - C 2)
Aoy

Ong ciing gi thiét hai tran dong dat, tran 16n
S€ duoc mé phong va trdn nh6 hon dung d€ tinh
todn, twin theo quy luat o™ [l 2], c6 nghia 14 néu
dong dat twan theo mo hinh w” thi cic tham s
dong luc ctia ngudn dong dat (tdn s6 g, moment
dia chan, suy gidm {mg suat) c6 thé xic dinh dugc
tir phé nang luong (hinh 1). Khi d6 tin s6 g6c fc
dugc tinh theo cong thirc :
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Hinh 1. Phé dich chuyén (a) va pho gia téc (b)
clia dong dat tuan theo quy luat o’

Ao i
f =k (1\_4—) 3 3)

[

trong do k - hé s6 va dugc tinh k = (1/0,49BY". B -
van toc séng ngang.

Phé gia téc A dugc tinh bi cong thire :
A(f) = kf2U(f) @
U - phd dich chuyén.
Moment dia chan (M,) tinh theo cong thirc :

M, = 16 AcS32 (5)
17312
Néu chiing ta coi M, 13 moment dia chan cua
dong dat 16n, m, 12 moment dia chdn ctia tran dong
dat nho. Xét ty s6 moment dia chdn cla 2 tran
dong dat ta dugce :

M, _ Ao S$" 6)
Aoy 532

m

Thay (1) va (2) vio (6) ta duoc :
M

Lo~ CN3 Q)
m

4

Ngodira U va M, dugc lien he bi bicu thire.
U = kRHqJMU exp(—le) (8)
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R, 5 himm ples dambc wd bimh bic xa cta song
&a chil < O E lits dmez dsme muyén. Tir (8)
&n cic gam U <aa, B =i m 261 han ren cla
ph ammp dmp win * wie & &3 Ion vi nho. Xét
1y 55 siiin plb dixh chéia cia > tran dong dit ta
o bl i -

9)

O @ deime w wit s wis 30z dit chinh va
dons &t whe mise iz shae afa mo hinh nguon
bisc xa cime sl bl i wém dwing truyén co thé
coi niew sl

cua 2 tran
va (9) vio

(10)

Nimt vy win b oo @it Inkura di thu duoc
mo him i guika e dimg &3 monh Vi tran dong
dal yém Tw cic b dix (7) va «10) ching ta ¢o
the tinh dexx bimg gia alic axa wam dong dat manh.

Phosome plip hisn Geoen e nehiém di duge
thé nehetss dsink cimg wom= v3ic mo phong lai
nhiéu i dome & wmak sber &= dit Kobe (Nhat
Bin). dome & Daaxe (Tt Nl Ky. Mw : 7.1) -
1999. Tromz ecinfa aim s chimg i chon du
chin km cia dteg & O Qu_ Dai Loan dé thit
nghiém plesome plsap lise Geeen thuc nghiém nay.

ML AP DUNG FHUCNG PHAP HAM GREEN
THUC NGHEEM 3D FHONG DU CHAN CHINH
CUA TRAN BONG BAT CHI CHI

Don= ¢fi O O @& Loan) xiy ra ngiy 20
thing 9 nism 1999 wia M= = 7.6 Day 12 tran dong
dat lon. =3 siebe daim boa v ngudi vi cla. Sau
kich done cisl od ks dur chan xdy ra, trong
4606 3 dar clalin Yom wis Shw > 6.0. Trong nghién ciru
ndy chine 85 chom | wome 3 dar chah 4y, du chin co
toa d6 23354 N - I21.00° E xiv ra hdi 23h 52 pht
49.63 ciiy meiv 2591999 v M; = 6.8. do siu h=
17 km 5 wim dome & Wm Veic xiy dung lai bang
chi Iy thayét a wim dbme &5 niy dugc tién hanh
dua trén bimg gha cia wa done dit nho hon gin ke,
t0a 40 23529 N - 130991 E xdv ra héi 18h 32 phit
55.07 sidy. meiy 91999 cd My = 5,1 va do sau
h=12km S5 Bts cic bime gia 16c dao dong nén




dat 14y t Trung tam Quan sat Dia chan, Dai Loan
(CWB) |7, 8].

Co ciu chan tiéu cua tran dat 1on da duge Honn
Kao va Jacques Angelier cong bo |4] : gbc phuong
vi 12 49.8, goc doc 1a 44.4 va goc truot 1 129.5.
V6i tran dong dat nho co cdu chan tiéu chua duge
xic dinh, chiing t6i coi nhu c6 cing co ciu chin
tam voi dong dat 1on.

Co rit nhiéu tram dong dat dd ghi dong thoi cd
hai tran dong dat ndy, Phin tich ty s6 phd cua tin
hiéu c6 ich chia cho nhiéu ching toi chon dugc
bang gia t6c ciia mot s6 tram ¢6 du chat luong
dung d€ tinh toan. Hinh 2 x4c dinh vi tri cda hai
tran dong dat va cic tram dung trong nghién ciru.
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Hinh 2. Vi tri hai tran dong dat va cAc tram
dung trong tinh toan

Van dung mo hinh o~ vao dong dat 1on (hinh
3) ching toi da tim duoc tan s6 goc Fe = 0,6. Dién
tich pha huy duoc tinh nhd cong thirc clia Andrew
v ban kinh duoge xac dinh 13 4,0 km. Ap dung cong
thire (7) va (10) vao hinh 3, dé dang tinh duoc
N ~ 4-5 wong ng voi C ~ 4-3.

Sau nhiéu 1dn thay déi mo hinh va so sanh
ching toi tim thdy voi gid tri N = 5, C = 2,8 va
diém xuat phat clla dong dat nho 13 3 x3 thi cho
bing gia téc ly thuyét gan giong nhit voi bang gia
toc ta di ghi duoc. Két qua mo phong cua 4 tram
dugc trinh bdy trén hink 4. Tuong (ng vai moi
tram cO 3 thanh phdn, méi thanh phian dugc so
sanh ca 3 gia tri d6 12 gia t6c, van t6c¢ va dich
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Hinh 3. Ap dung mo hinh o? d6i voi
2 tran dong dat

chuyén. D€ tién so sinh s6 lieu quan tric duoc dit
G tren va bang [y thuyét - bing mo phong & phia
duwdi. Véi dudng ghi dich chyén chiing ta dé dang
nhan rd hon su sai léch cling nhu su trung khdp
cla bang 1y thuyét va bang quan tric. Bang gia tdc
ly thuyét ¢ tram TCUO78 la gdn trung voi bang
quan tric nhat do tram ndy gin vdi chiin tam dong
dat hon so vdi cac tram con lai nén higu Gng
duong truyén a it nhat,

KET LUAN

Cac két qua mo phong gia toc dao dong nén
bing phuong phip ham Green thuc nghiem gén
voi bang quan tric gilp chang ta chinh xac lai cic
tham s& dong dat, cling nhu [am rd qué trinh dong
dat. Phuong phip cho phép x4y dung bing gia toc
manh mang tinh du bio khi bi€t chinh xdc cic
tham s6 dong luc cha dat gdy. Viet Nam ching ta
c6 nhiéu bang ghi dong dat nhd va vira, chling ta
c6 thé ap dung phuong phap ham Green thuc
nghiém két hop véi bang quan trac dong dat di co
dé mo phong nhitng tran dong dat 16n mang tinh
chat du béo.
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Chi-Chi |

SUMMARY

Simulation of strong ground motion by using
Empirical Green's Function Method

We applied the Empirical Green's Function
Method, developed by IRIKURA to synthesize
strong ground motion for the major aftershock of
the 1999 Chi-Chi earthquake (September 25, M, =
6.8) by using a smaller aftershock (Sep. 20, M, =
5.1) as an empirical Green’s function. Using this
method seismologists can explain the nature of
physical phenomena, trying to determine the
parameters that describe them and the processes
that regulate them.
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