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Dich chuydn n€n ddt trong dQng ddt c6 thd mo
ph6ng bing ba phucmg ph6p kh6c nhau, d6 li lf
thuydt, b6n thqrc nghiQm vd thuc nghiQm. Hai
phuong ph6p ddu dqa vdo didu kiQn vet li cfia
chuydn dO.ng dtt g6y defi voi ngu6n dia chAn.

Trong thqc te, cdu trfc dla chdt tt ngudn t6i didm
quan s6t thudng phtc tpp hon rdt nhidu so v6i m0

hinh li thuydt. C6c phuong ph6p ban thuc nghiQm

nhu phuong ph6p hdm Green, gifip chfing ta giili
quydt van dd niy.

Phuong phip him Green thr,rc nghiQm cia K.
Irikura ndm 1983, 1986 14, 5l cho ph6p m0 ph6ng

bdng gia ttic lf thuydt cfra tr$n dong ddt mqnh tt
c6c bdng ghi gia tdc cfra trdn dong ddt nh6 hon gdn

ke. Khi d6, dpc tnmg m6i truong duo. c phin 6nh

trong giin dd tran dQng ddt nh6. Ve co bin phuong
ph6p duoc xAy dqng trOn viQc x6c dinh mo hinh
dQng lqc cfra ngudn ph6t sinh dQng ddt. Theo

Irikura c6 thd m0 ph6ng tr6n dQng ddt m4nh dga

trOn x6c dinh hai tham sd :

- Tham sd bidu di6n tuong quan giila cic dtt
g6y cia hai tr{n dong ddt N. Coi dQng ddt m4nh

xdy ra trOn d(rt g6y c6 chi€u dai le L, chidu rOng li
W, tuong tU dQng ddt nh6 - du chan li I vi w, tf sd

I/l=Ww=N
- Tham sd bidu di6n tuong quan giila hai tr{n

dgng ddt C. Coi Aor ld him suy gi4m ung sudt cfra

tr{n dQng ddt m?nh, tudng hI Aos li him suy gif,m

fmg sudt cfra tr6n dQng ddt nh6 - du chan, tj sd

Ao1,/Ao5 = Q.

Hai tham sd C vi N duoc x6c dinh tt} h0

phuong trinh :

= CN3

=CN

TRAI.I Tr{ MV THA}

Do vi fis,.{o ve E6 li gidi h4n trOn (drrong mil
cfra phd dich chuydn vd phd vAn tdc cria trAn d0:

ddt ldn vi du chdn.

Phuong ph6p him Green thqc nghiQm dd du
thd nghiQm thinh cOng trong viQc m6 ph6ng

nhidu trAn dQng ddt manh & c6c nttbc ti€n tidn tr
thd gi6i, nhu dong ddt Kobe (Nhat Bin), dong c

Duzce (Thd Nhi Ky, Mw = 7,1) - 1999. Trong t
b6o niy, chfing t6i xin gi6i thicu kdt qu8 m6 ph6

trfln dQng ddt mph DiQn BiOn ngiry 19-2-2002 t
M = 5,3 tr) bing ghi gia tdc dao dong ndn cria c

du chdn xdy ra sau kich d0ng chinh ndy.

n. s0 ugu BAI.{c cIA Teic DAo DQ NG NA

1. Bilng ghi gia tdb dao d6.ng n€:n dQng t
Dipn Bi6n vi cic duch{n

DQng ddt DiQn Bien ngiry 19-2-2002 v6i M
5,3 xdy ra ti€n ddi dfrt gily l-ali ChAu - DiQn Bi
trOn vtng bi€n gi6i Viet - [ao. Kich dQng chinh x
ra lfic 15h51'34" ; sau kich dQng chinh c6 nhi€u
chdn lon nh6 k6o dni tflp trung trong khoing tl
gian tt ngi'y 19-2-2001 ddn ngdly 3l-12-2U
M4ng lu6i c6c tr4m quan s6t dao dQng dQng r

mqnh tr} m6y SSA-1, SSA-2 cfra viQn Vet lf t
cdu dd ghi duo.c dao dQng n€n ddt (bang gia t(

cfra h{n dong ddt DiQn Bien vd 16 du chdn (bd

1) t7l. Day ld tap hqp sd liQu khong thd thidu tro

lf thuydt m0 ph6ng bdng gia tdc dao dQng ndn dQ

ddt DiQn Bi0n.

2. Lya ch.on btrng gia tilb ding trong mO ph6

Trl t1p hCp bdng gia tifc (b6ng 1) chfrng tOi pt
tich, lga chgn bdng gia cfra c6c du chen lem sd li

hdm Green dga t€n ti€u chudn sau :

a) I-a bAng ghi cria du chAn c6 magnitude n

hdn hAn dQng ddt chinh (theo kinh nghiQm khod

1 don vi ln tdt nhdt).
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Bdng I . Klch dQng chinh vi l6 drr chdn cia trQn deng ddt Dign Bi6n (tU ngAy 19-2-2OO1ddh ngAy 0$03-2001)

srt K9 hiQu Ngiy th6ng ndm Gid phfit giay* Vy dq Kinh dO M Ghi chfi

I DbienOOl
2 Dbien0o2
3 Dbien003
4 Dbien004
5 Dbien005

6 Dbien006
7 Dbien007
8 Dbien008
9 Dbien009

10 Dbien010

ll Dbien0ll
12 Dbien012
l3 Dbien013
14 DbienO14
15 Dbien0l5

16 Dbien0l6
I7 Dbien0l7

l9
t9
L9

t9
t9

19

t9
2l
22
23

2001
2001
2001
2001
200r

200r
200r
2001
200r
2001

200r
200r
200r
z00l
2001

200r
2001

02
02
02
02
02

02
02
02
02
02

3.2
3.7

23 02
24 02
04 03
04 03
05 03

05 03
05 03

15h51'34"
15h57'02"
16h06'02"
16h14'51"
16h40'17"

t9h02'49"
22h58',30"
11h@'45"
11h36'33"
17h53',28"

18h26'00"
22h14',31"
20h18'49"
20h4r'54"
02h12'25"

14h23'39"
15h06'58"

21.34
21.39
2r.38
2t.41
21.42

21.4
21.42
2r.42
2r.43
2r.42

21.48
2r.36
2r.39
2r.39
2r.44

21.42
2r.48

102.85
r02.94
r02,93
102.93
102.9

r02.88
102.86
r02.9
r02.92
r02.87

102.98
102.92
102.86
102.86
102.85

t02.95
t02.84

5.3 Kdc**
3 Dc*r.*.
3.1 Dc
3.3 Dc
4.2 Dc

4.8
3
3.8
3.4
3.2

3.1
4.2
4.7
3.4
3.5

Dc
Dc
Dc
Dc
Dc

Dc
Dc
Dc
Dc
Dc

Dc
Dc

* GMT, ** kich dQng chinh, *!*!* du chalr

b) Du chan c6 vf tri gdn kd v6i tran d0ng ddt
chinh (giim c6c hiOu ung vd duorg truydn s6ng
ciing nhu hiQu fmg n€n).

c) Du chAn c6 bdng ghi gia tdc dao dong ndn
dqt chdt lugng (nhi6u kh6ng lon hon tin hiQu s6ng
dfa chdn).

Sau khi phAn tich chfng tOi h1a chgn duo.c ba du
chsn c6 khi neng th6a mdn tdt cec y€u cdu tr€n : 1)

du chan cing ngdy trfln dQng ddt chinh, xdy ra h6i
16h06'02", top dQ 21.38 N - 102.93 E dQ s8u 6 km,
M = 3,1 ;2) dv chAn ciing cr)ng ngiy vi xdy ra hdi
16h40'17", toa db 21.42 N - 102.90 E dO sAu 5 km,
M = 4,2; 3) du chAn ngiy 24 hdi 22h14'31" , toq dQ

21.36 N - 10292 E, dO sAu 5 km, M = 4,2.

ru. cAc rrrAM s0 oixc rRoNG u0 pHONc

1. Kich thtdc m\t ph&ng ph{ hu!

MOt tham sd quan trong cfra m0 hinh ngu6n d0ng
ddt le dign tich mat phing ph6 hiy (hay kich thu6c
m4t phing ph6 hiy). ThOng thuong diOn tich x6c
dinh tr€n thuc tdnhd c6c thidt bf quan tr6c hay duo. c
tinh nhd him tuong quan phrl thuoc vio ndng luong
(d0 ldn) cia trfln dQng ddt nhu magnitud,... Theo
quan didm cfra K. Irikura [4] diQn tich ph6 hfry dQng

ddt c6 thd tinh tr) c6c thong sd cfra d6 ttri phd dich

hong d6 V" ld ven tdc s6ng ngang S (km/s), K le he
s0, f. li tdn s0 g6c.

C6 rdt nhi€u nghiOn ctu tinh hp sd K nhu Hiroe
Myake [3], H.Kanamori 16l ...O dAy chfing toi s&

dUng hQ stf cfra [3], ldy K = 0,26. lAy gi6 hi trung
binh V, = 0,28, f" duo. c x6c dinh theo dd thi phd dich
chuydn, phd gia toc cria dong ddt. Tt phd dich chuydn
cria du ch6n ngiyl9-2-2001hdi 16h40'17", top dQ

21.42N,102.90 E, M = 4,2 (hinh /) c6 thd dE dAng

x6c dinh duo. c f" - 1,0.

Trong bii to6n hdm Green thu. c nghiQm mdt
phing phi hfry ld hinh vu0ng c6 diQn tich bing
diQn tich hinh trdn kd Fen, dE dnng tinh duo. c d0
dii cqnh hinh vuOng

| = Jt - I,2g (4)

2. Tham sO tuong quan gifra dpng d{t m4nh vi
du chilh

Theo nhu phdn lf thuydt dd trinh bdy & tren,
chfrng toi tidn hinh x6c dinh 2tham s(i chinh :

chuydn, phd gia toc. I ,21 cho ring ndu

coi m[t ph6 hfry c6 d n thi diQn tich b€

m{t du-d. c tinh theo c0

g= (3)
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Hinh 1. pnd aicn chuydn crla hQn du chdn ngiy
19-2-2001,M=4,2

a) Tham sd bidu di6n tuong quan gifa c6c dut
gdy cfra hai tr4n dQng ddt, N.

b) Tham sd bidu di6n tuong quan giila hai trAn
dOng ddt C.

Hai tham sd niy duoc x6c dinh rr) hQ phuon
hinh (1) vn (2). Cic gi6 tri I
gi6i hen h€n (dudng mric) cria phd dich chuydn v
phd van tOc cria hAn dOng ddt ldn, du ch&n duo
x6c dinh tt phd ndng luong cria dOng ddt (hinh 2',

DE dang nhfln ttrdy :

Uo=cN3^-90
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+ = CN d 60
do

Tr) (5) c6 thd x6c dinh dugc gi6 tri gdn dfng bar
ddu cria N vi C ddi v6i du chdn ngiy 19 thing2
M = 3,1. [Am tuong tu v6i c6c du chdn cdn lai
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Hinh 2. Phd dich chuydn vi gia toc
a-a' : dQng ddt chinh 19 thing 2,M=5,3, b-b' : du chan 19 th6ng2,M = 3,1

3. Coceu chtn ti6u dilng del Difn Bi€n chan tieu dO.ng ddr Dong ddt DiQn Bien duoc t6c

Ngoii c6c tham sd chinh d6 neu dd mo ph6ng giil€TrlSon x6c dinh co cdu chahtieubingphudng
bdng gia tdc cdn tinh ddc trung dQng h1c, co cdu ph6p ddu dich chuydn cfra s6ng P tSl. Dd lim tnng
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sd tr?m dQng ddt, tAc gilt dd kdt hgp gifia kich dong
chinh vd c6c du chnn Fong cing mOt m0 hinh phAn

tich. Tfrc li coi d0.ng ddt chinh vd c6c du chan xdy
ra trOn he dft g6y c6 cr)ng co ch€ ho4t d6ng. Chdn
ti€u dOng ddt tim duoc nim fi€n drlt g6y truot bing
tr6i thudn c6 g6c phuong vi (D = 243, g6c dOc cr =
5l vi g6c tugt I = -63. Co cdu chan ti0u cfra dOng
ddt Dign Bien hrdng ddi phn hgrp v6i didu kiQn dia
chdt trong vr)ng.

4. MOhinh ngu6\n

M0 hinh ngudn vi bang ghi dQng ddt nh6 li c6c
tham sd ddu vdo cria phuong ph6p him Green thqc
nghiQm. Bdng gia tdc lf thuydt cho tr6n dQng ddt
DiQn Bi0n M = 5,3 dudc so s6nh v6i bdng quan hdc
ddtim ra m0 hinh ngudn phi hqp nhdt vdi thu. c td.

Tr) c6c gi6 fi ban ddu cria c6c tham sti tinh duo. c
kdtren, chfrng toi tidn hinh mo ph6ng fi{n do.ng ddt
chinh ngiy l9-2-200l v6i M = 5,3. Day li qu6 trinh
gi6i bni todn ngud. c, nghiQm tim thdy li bang dao
dQng l9 ttruydt. Sau nhidu ldn thay ddi, th'l nghiQm
c6c mO hinh kh6c nhau vi so s6nh bEng li/ thuydt
vdi bdng quan s6t, ch0ng tOi tim thdy c6c gi6 tri N
vd C thich hgrp nhdt fng vdi tirng du ch0n. Di6n tich
ph6 hfry cfra dfrt gdy do trfln d0.ng ddt mAnh gAy nOn

c6 kich thu6c chidu dni bing chidu rong vd bing
2,4krn.DiQntichph6hfrycfra dtrtgdy do c6c du ch6n
g0y n€n c6 kich thudc chidu dni bing chi€u rOng vi
bing 0,8 km (N = 3). Didm xudt phet cfra dong ddt
nh6 2 x 2 cho bang gia tdc lf thuydt gdn giong nhdt
v6i bdng gia t& ghi dugc. Bdng 2 ghi gi6 fi c6c
tham sd m0 hinh ngudn dr)ng trong tinh m0 ph6ng.

&ing 2. Tham sd mo hlnh ngu6n trf n dQng ddt chfnh vi c6c du chdn dtrng trong tfnh tocn

Stt Ngiy Vy dQ, N Kinh dQ, E M Didm nd

5,3
3,1

4,2
4,2

I
2
3

4

l9-2-2N6 l5:51:34
19 022001 16:06:02
19 022001 16:40:17
24022001 22:14.,31

2t.34
2t.38
2t.42
2r.36

t02.85
r02.93
102.90
r02.92

12

6
5

5

3

3

3

28 2x2
5,7 2x2
3,9 2x2

rv. BAr.rc crATdc lY nnrfr.
rdr quA uO pHONc rRAN oO. Nc oAr

DIEI.-{BIft.{M=5,3

Kdt qui m0 ph6ng dQng ddt Di€n Bi€n duo.c
tinh tt ba du chdn kh6c nhau. Tuong (mg vdi m5i
du chdn ch0ng tOi tinh cho ba thdnh phdn NS, EW
vi UD, m6i thinh phdn duo. c so s6nh ci ba gi6 fi
li gia tdc, v|n tOc vi dich chuydn. Nhu vAy tdng
cOng ch6ng tOi ttru duo. c 3 x 3 x 3 bdng gia tdc m0
ph6ng. Hinh 3a-c bidu di6n mOt vdi kdt qui thu
duo. c, ben fi6i lCn lugt ld beng dich chuydn, v0n
tdc, gia tdc vi phd gia tdc cria b6ng lf thuydt ; bOn
phii tt trOn xudng du6i ldn lugt li so s6nh dich
chuydn, vf,n tdc, gia tdc vd phd gia tdc cfra bdng
quan s6t vi blng m0 ph6ng, bdng lf thuydt.

Tr) hinh 3 cho thdy c6c bdng gia tOc lf thuydt
(m0 ph6ng) ltr6 tdng vdi bdng quan hic. Trong ba
huong hgp mO ph6ng v6i ba du ch6n'kh6c nhau,
thnnh phAn b6c nam luon cho kdt qui tcit nhdt. C6c
duong phd lf thuydt vi quan trdc gidng nhau nhidu
hon giin dd dgng ddt. Trudng hgrp dring du chdn c6
chan cdp xdp xi vdichAn cdp cria dOng ddtmanh cho

kdt qui tdt hdn. Cq thd: bdng dao dong lf thuydt
thu dugc trong trudng hgp ding du chan cing
ngiy, hdi 16h40'17", M 4,2 vi du chAn ngd'y 24
thilng 2, M 4,2 c6 hinh dang gdn nhu rrtng khit
vdi bang quan tr6c tai thinh phdn b6c nam crla
dich chuydn dao dO.ng. Trfln dQng ddt M 3,1 (nh6

hon dong ddt chinh hon 2 dcn vi M) cho kdt qfra

k6m hon.

Trong nghiOn cfiu niy, chfing tOi dtng chung
mot m0 hinh ngudn dQng ddt Dien Bien (dien tich
ph6 hfry, didm xudt ph6t do.ng ddt,...; vi ba him
Green (3 du chan) kh6c nhau dd tinh cho bang gia
tdc lf thuydt cfra cring mOt trAn dQng ddt. Kdt qui
m0 ph6ng (tudnC ddi phn hqp v6i bdng ghi d0ng
ddt DiQn BiOn), gi6p chfng tOi c6 thd tin tu&ng vdo
m0 hinh ngudn dOng ddt DiQn BiOn li kh6 pht hqp
v6i thuc td. Didu d6 cf,ng chimg t6 phuong ph6p
him Geen ttru. c nghiQm c6 khi ndng xAy dtmg
thdnh cOng c6c bdng dao dOng lf thuydt ndu c6
tham sd ngu6n dong ddt chinh x6c, g6p phdn quan
to.ng trong vdn O€ M sung t4p sd liQu dao dOng
dO. ng ddt con ttridu s6t.



* Xem chri gi6i hinh 3c

Hinh 3a. Kdt qufr ding du chdn ngdy l9-2-2001,M = 3,1, C = 28, N = 3, / = 0,8, start 2 x 2.

Thenh phAn dong tey (EW)

346
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id roj* Xem chfi giii hinh 3c

Hinh3b. Kdtquidingduchanngiy lg-2-2002, M=4,2,c=5,7, N=3,/=0,g,start2x2.
Thnnh ph&r bic nam
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(IV)

::F: l: l: l:

Hinh 3c.Kdtquri dtng du chan ngdy 24-2-2N2'M=4,2,C=3,9,N=3, l=0,8, stalt 2 x 2'Thanh phdn bic nar

* I) Bang gia trf,c m6 ph6ng (19 truydt), so sffi bing gia tdc m6 ph6ng (1) vi bang gia tdc quan trdc (2)

dgng rldt 
-Di-en 

Bien. IIj Ban! vqn tdc mO phdng, so sinh beng v$n tdc m0 ph6ng (1) vd bang vdn tOc quar
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fric (2) dQng ddt Dipn Bi0n. III) Beng dich chuydn m0 ph6ng, so s6nh bang dich chuydn mo ph6ng (l) vi
bang dich chuydn quan tr6c (2) dong ddt Dicn Bien. IV) So s6nh phd gia tdc m6 ph6ng (1) va pndlia.tric

quan tr6c (2), phd v4n tdc md ph6ng (l) vd phd v6n ttic quan tr6c (2) do.ng adt Oign nten

rfr luAN
C6c kdt qui m0 ph6ng gia ttfc dao d0.ng ndn

bing phuong ph6p him Green thu. c nghiOm gAn
v6i bdng quan tr6c, giip chfrng ta chffi xhc l4i cic
tham sO d0ng ddt, cdng nhu ldm 16 qu6 trinh dOng
ddt. Phuong ph6p niy cho ph6p x6y dung bdng gia
tdc manh mang tinh du b6o khi bidt chffi x6c c6c
tham sd dft gey, ngudn gay dQng ddt. d Viet Num,
chfng ta c6 nhidu bdng ghi d0ng dart nh6 vi vta,
c6 thd 6p dung phuong ph6p him Green thqc
nghi€m dd m0 ph6ng nhilng hQn dong ddt lcm
mang rinh chdt du b6o.

C6c bdng gia tdc m0 ph6ng umg v6i cic gi| frr
magnitud kh6c nhau li ngudn sd liQu quf gi6 gi0p
chirng ta khSc phuc su thidu sef fiOu gia tOc dao d0ng
ndn 6 Vict Nam. TAp hqp bdng gia t& mo ph6ng
vi bang gia tdc quan f6c li co s6 gifl liQu quan
trong dtng trong thidt kdkh6ng ch0n.
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SUMMARY

Simulation of the Dien Bien Earthquake M = 5.3

The method of applying EmpiricalGreen Function
by lrikura (1983, 1986) enabte the simulation of thetheoreti ke fromrecords nearby.
This m on thes earthquakes by other developedc he earthquake in Kobe (Japan)
ay.

In this paper, we will introduce the results of the
simulation of the strong DeinBien earthquake on 19
February 2002 with M = 5.3 by using recorded acce-
leration of the aftershocks after the main earthquake.
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