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CAc n_shi€n cOu dia chdn tien tien vi hiOn dai
dI dua ra nhidu phuong ph6p c6 thd giaim thidu

nghi€m (Empirical Green's Function Method) cria
gi6o xay
dung vdi
bing tran
dOng

II. Li THu.6T PHTIoNG PHAP HAM GREEN
THUC NGHIEM

'i tuong vd phuong phip him Green thuc
nghiOrn duoc khoi ngu6n ru Hartzellnam l97g [3].

rnAN rHr vY rHANrr

Ong thri mO ph6ng trAn d6ng ddt manh ru m6t vii
ban cila c Tuy nhicn rrong
thii ld vd n,rudn phit sinh
cua manh chdn chua duo. c
xem x6t den. Sau ndy Irikura phirt tridn, hoAn thi€n
vd cOng bci phuong ph6p hr)m Green thuc nghiOm
nam 1983 - 1986 [5,6] s
gia tOc l!'thuyCt ciia trAn g
ghi gia teie ciia rrAn dOng o
bdn phuong ph6p duo.c x h
m0 hinh dOng luc ciia ngu6n phAr sinh dOng dat.
On-s dI duara2 gii thuyci co brin.

Giri thi€i tht nhdi ld tuong quan gifia c6c tharn
s0 drlt gdy crla2 tran <tOng ddt. Coi d6ng ddt rnanh
xdy ra ren drlt g6y c6 chidu dni li L, chldu rOne til
W, tuong tu v6i d6ng ddt nho lA I vA w.

Gi:i sri ty so t /l = Ww = N.

Khi d6 ty so dien tich phir hu1) sO li :

S/s = N2 (l)
tht hai vd tuong quan gita

d0 d6 giri sri ty sd hai hdm s
fin Ong ddt manh vd yOu ti m6t
C. Tuc li nOu Ao1 li hdm suy gi:im fm-e suat ciia
trAn dong ddt manh, tudng tu Ao. him suy -uiimrlng sudt ciia tran dong ddt nho hon.

Ta c6 ty sd 491 C e)- 
Ao.s

Ong cflng giri thici hai tr{n dong ddt, trAn ldn
vii trin nho hon ding dd tinh
tu8r ro-' lt, ?1, c6 nghla Ii ndu
mo hinh o-' thi c6c tham sO

dQng lu. c ciia ngudn dong ddt (tdn sd g6c, momenr
dia chdn, suy 

-eidm ung sudt) c6 thd x6c dinh duoc
tir ph<i nang luong (hinh t). Khi d6 tAn sd c6c ic
duo. c tinh lheo cong thric :
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Hinh l. Phei dich chuydn (a) vd phii gia tdc (b)

cria dong ddt tudn theo quy luat co-2

f =t (*)"
M,,'

trong d6 k - he so vi duoc tinh k = (l/0,49p)r
vln toc s6rrg ngang.

Phei gia toc Z duoc tinh boi cOng thtic :

Afn = t'f'1fD (4)

U - phei dich chuyon.

Moment dia chdn (M,,) tinh theo cOng thuc :

M,, = ffioot''t
Ncu chring ta coi M,, lI moment dia chdn ciia

dong ddt l6n, rn,, li moment dia chin cria trAn d6ng

dit nho. X6t tji so moment dia chdn ciia 2 tran

dong clit ta duoc :

M,, = 
LoL S3t2 (6)

flr,, Aot 5'l iz

Thay (l) vI (2) vio (6) ta duoc :

Ngoii ra

U

= CNI

M,, dudc licn hc boi

M,,

lll o

UVA
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= kRsrM,, exP(-k'Q) (8)

L,Eb-lE-H btrc xa cua s6ng

& 6 €O EE - 
eg trul'6n. Tn (8)

b (tug-I d-e+ E3rirt 3iin han trerl ciia

pliqQ-:f GCi ltu r'i nho. X6t

d rt:-l-{|q.h cir I trrn dong dat ta

a*5rE:

OQ '-EE- b E dqg dit chinh v)
dG dt 

-r-!- - 
6 nb hinh nguon

bc9*-E-E&rg trul'6n c6 the

cdfi--

(e)fF. r,
-=-a, -,

ctia 2 tran
vi (9) vio

(3)

p-

TqfE- Jt63ntoc
dqEdf qr€ia-Glto (7)

({rlrl.--:

A:cr
C,

( l0)

NL rtr ti bdfi hrn dl thu duoc

nd llr E F g 
- 

ai qrh vi trin dong

,fei fea Trr& S 
- 

Or si r lO; chf.rng ta c6

fte' ri5 G f-F- dr r-lr dong dat manh.

IEFbCE- qhiem dI duoc

dre rEF E.- E rrFc mo Phong lai

nh*ilr-rGaf d-&e dit Kobe (Nhat

Binlr 4rg at h (DD S- K1-- N{w : 'l 'l t -

l9D- Trq CE.- d-r thng tOi chon du

c+r:ih h ci + al c5 cI- Dii toan d€ thti

n-shrtrtr F-firhCE tnrc nghiOnr ndY.

m- APulc Ell|G n{P HAM GREEN

THUclc*r l- Igrrc utCHAI.r CH1NH
qierliusmcnirau cru

Dfg df Cb CL CE l,srr rdy ra ng:)Y 20

ilrnng 9 fr l'rrt ria lr = ?6 Di1' lI trAn d6rrg

dil laL 3t- -h t- h € nguoi vi cila. Sau

kich dqtg GEf @ 

- 
=i 

& chin xAy ra' trong

dO @ 3 d di b rn llr >6O- Trong nghiOn ciru

ni1' ctrrrg ri fu I q 3 & din 41" du chAn c6

roa do 3ttl !t - l:l f,P E rl re hdi 23h 52 phirt

49.63 SnD €i! ]5+t9)-tfr \L= 6'8. d0 scu h =
l7 ktr BJ-r GEaf h-\-4c ra1'dr,mg lai bing

-shi ti drtri & a eg di ni1' duo.c tioh hinh

dtraueet-ihcirEd4dir nho hon gdn kd'

toa do 3IC9 t\ - rlNDl E 14 ra h6i l8h 32 phfit

55.07 -ci4'-a3. Y>lfrn-co \lL - 5,1 vd do sau

h = 12 km' SdE ctu tP- gra toc dao dong ndn

(s)
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dft tdy tu Trung tAm Quan srit Dia chah. DIi t an

(cwB) 17, 81.

Co ciu chdn tieu ciia trAn dat l6n dI duoc Honn
Kao v) Jacques An,relier cOng bO l4l : g6c phuong
vi l) 49.8, g6c doc li 44.4 vii g6c truot li 129.5.

V6i tran don-e ddt nho co ct'u chAn ti€u chua duoc

xlc dinh, chfin-s toi coi nhu c6 cing co ciu chdn

nm vdi dong dat l6n.

C6 rit nhidu tranr dOng ddt da ghi dOng thoi ci
hai tran dong dat n;iy, PhAn tich ty sei phci cua tin
hiOu c6 ich chia cho rrhiOu chring tOi chorr duoc
bing gia toc cua rn6t so traur c6 dri chdt lucnrg

ding dd tinh toen. Ilitft 2 xlc dinh vi tri cria hai
trln dOng dft vd circ tram dung trong nghi€n cuu.

DqFFc d Lage ad tu| ffitlu,tg

,^€
-1 012

10 lD 10 1D

Hirlr 3.Ap dung n.,u n,nn , ' doi udi

2 trin donc dat

chuyen. De tiCn so slinh s0 lrOu cluan tlac duoc dit
6 trCn vi bing l!' thuyOt - bang rnO phong o phia
dudi. Vdi dudng ghi dich chyen ch[rng ta d0 ding
r.rhAu 16 hdn su sai lOch cing nhu su tlung khdp
cua bang l!' thuyei vi birng cluan tric. Bang gia tdc
ly thuyct 6 tlarn TCU078 ld gdn trung vdi birrg
cluan tric nhCt do tram niiy gdn vdi chiin tAur dOng

ddt hon so v6i c6c tram cdn lai ncn hi€u irng
duirng n'uydn li it nht't.

rDr lu[N
Cic k€l cluii mO ph6ng gia tOc dao dong ndn

bing phuong phhp hirn Creen thuc nghicrr gin
vdi bang quan trac gifip chirng ta chirrh xAc lai cic
tham sO dong dait, c0ng nhu l}n 16 cluir trinh doug
drit. Phuong phhp cho ph6p xay dung barr-u gia toc
nranh mang tinh du biro khi biet chinh xlc cic
tharn so dong luc crla dft gay. Vict Narr.r chitng ta
c6 nhi6u bing ghi dOng ddt nho vi vua, chirng ta

c6 the 6p dung phLrong phAp hdm Green thuc
nghi€ur kei hdp v6i blng quan tric dOng ddt dI co
dd rnO ph6ng nhring tr-An d6ng dat lon mang tinh
chdt drr bAo.
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Ilinh 2. Vi tri hai tran dong dit vi c6c tram
dung trong tinh to6n

VAn dun-e mO hinh o-2 vAo dOng dzit lon (hitrh
3) chring toi dd tirn dttoc tAn so g6c Fc = 0,6. DiOn

tich phl huy dur:c tinh nho cong thitc cLia Andrew
vi bln kinh duoc xirc dinh li 4,0 km. Ap dung cOng

thuc (7) vri (10) r,iro hinh 3, d0 ding tinh duoc
N - 4-5 tuong fng v1i C - 4-3.

Sau nhit)u ldn thay deii rno hinh vi so siuh
chfing tOi tim tht'y vdi gi6 tri N = 5, C = 2,8 r,d

di<jm xua't phlt cria dong dat nh6 ln 3 x3 thi cho
bang gia toc I! thuyel gdn giong nhdt v6i blng gie

tOc ta dI ghi duoc. Kct quai rnO phong ciia 4 trarl
du'oc trinh bdy tr€n hinh 1. Tuong fng vdi m6i
tram c6 3 thrinh phAn, rn6i thinh phin duoc so

slnh ci 3 gil tri d6 li -sia tOc, vAn tdc vA dich
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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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