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Tap chi CAC KHOA HOC VE TRAI DAT

12-20(

MO PHONG TRAN DONG DAT DIEN BIEN M = 5,3

1. MG PAU

Dich chuyén nén d4t trong dong d4t c6 thé mo
phdng bang ba phuong phap khac nhau, d6 1a 1y
thuyét, ban thuc nghiém va thuc nghiém. Hai
phuong phap ddu dua vao diéu kién vat 1y cla
chuyén dong diit gly d6i v&i ngudn dia chan.
Trong thuc t€, cdu tric dia chat tir nguén téi di€ém
quan sat thudng phirc tap hon rat nhiéu so v4i mo
hinh 1y thuyét. Cac phuong phap ban thuc nghiém
nhu phwong phap hiam Green, gilip ching ta giai
quyét vin dé nay.

Phuong phiap him Green thuc nghiém cua K.
Irikura nam 1983, 1986 [4, 5] cho phép moé phéng
bang gia t6c 1y thuyét cla tran dong ddt manh tix
cac bang ghi gia t6c clia tran dong d4t nhod hon gn
ké. Khi d6, dac trung méi trudng dugc phan anh
trong gian d6 tran dong dét nhd. V& co ban phuong
phap duge xay dung trén viéc xac dinh mé hinh
dong luc cha nguén phéat sinh dong dit. Theo
Irikura c6 th€ mo phdng tran dong dit manh dua
trén x4c dinh hai tham s6 :

- Tham s6 biéu dién twong quan gilta cac dit
gy cla hai tran dong d4t N. Coi dong dat manh
x4y ra trén dit gy c6 chiéu dai 1a L, chiéu rong 1a
W, twong tir d6ng d4t nhd - du chdn 131 va w, ty s6
M=W/w=N

- Tham s6 bi€u dién twong quan giita hai tran
dong d4t C. Coi Aoy 13 ham suy gidm trg sudt cha
tran dong d4t manh, tvong ty Acs 13 ham suy gidm
g sudt clia tran dong d4t nhd - du chan, ty s6
AO']]AO'S =C,

Hai tham s6 C vi N dugec xic dinh tir he
phuong trinh :

Yo o cns M)
Ky
b _ N 0
ay
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TRAN THI MY THAM

U, vat,, A, va , 12 gi6i han trén (duong mi
ctia phé dich chuyén va phé van t6c cia tran do
ddt 16n va du chén.

Phuong phap ham Green thuc nghi¢m di dv
th€ nghieém thanh céng trong viec mé phéng
nhiéu tran dong d4t manh & cac nudc tién tién tr
th€ gisi, nhu dong dat Kobe (Nhat Bén), dong ¢
Duzce (Thé Nhi Ky, Mw = 7,1) - 1999. Trong t
bao nay, chiing t6i xin gidi thieu két qud mo6 phd
tran dong dat manh Dién Bién ngay 19-2-2002 v
M = 5,3 tir bang ghi gia t6c dao dong nén clia ¢
du chén x4y ra sau kich dong chinh nay.

1. SO LIEU BANG GIA TOC DAO PONG NE

1. Bing ghi gia téc dao dong nén dong
Dién Bién va cdc du chin

Pong ddt Dien Bién ngiy 19-2-2002 véi M
5,3 x4y ra trén d6i dat giy Lai Chau - Dién Bi
trén vang bién gidi Viét - Lao. Kich dong chinh x
ra lac 15h51'34" ; sau kich dong chinh c6 nhiéu
chan 16n nhd kéo dai tap trung trong khoang tt
gian tr ngay 19-2-2001 dén ngay 31-12-20(
Mang ludi cic tram quan sat dao dong dong «
manh tit miy SSA-1, SSA-2 clia vién Vat 1y £
cdu di ghi duoc dao dong nén dat (bang gia
cha tran dong d4t Dién Bien va 16 du chén (bd
1) [7]. Day 1a tap hop s6 ligu khong th€ thi€u tro
1§ thuyét mo6 phong bang gia téc dao dong nén do
ddt Dien Bien.

2. Lua chon bing gia téc ding trong mé phé

Tir tap hop bang gia t6c (bang 1) chiing té6i pt
tich, lua chon bing gia clia cac du chan 1am sd I
ham Green dua trén tiéu chuén sau :

a) L bang ghi cla du chdn ¢6 magnitude n
hon tran dong d4t chinh (theo kinh nghiém khoz
1 don vi 14 t6t nhat).



Bdng 1. Kich dong chinh va 16 du chin cla tran dong dit Bién Bién (tir ngay 19-2-2001 dén ngay 05-03-2001)

Stt Ky hiéu Ngiy thang nam Gio phat giay* V§ do Kinh d¢ M Ghi cha
1 Dbien001 15 02 2001 15h51'34" 21.34 102.85 5.3 Kdc**
2 Dbien002 19 02 2001 15h57'02" 21.39 102.94 3 Dc#**
3 Dbien003 19 02 2001 16h06'02" 21.38 102.93 3.1 Dc
4 Dbien004 19 02 2001 16h14'51" 21.41 102.93 33 Dc
5 Dbien005 19 02 2001 16h40'17" 21.42 102.9 4.2 Dc
6 Dbien006 19 02 2001 19h02'49" 214 102.88 4.8 Dc
7 Dbien007 19 02 2001 22h58'30" 21.42 102.86 3 Dc
8 Dbien008 21 02 2001 11h04'45" 21.42 102.9 3.8 Dc
9 Dbien009 22 02 2001 11h36'33" 21.43 102.92 34 Dc
10 Dbien010 23 02 2001 17h53'28" 21.42 102.87 3.2 Dc
11 Dbien011 23 02 2001 18h26'00" 21.48 102.98 31 Dc
12 Dbien012 24 02 2001 22h14'31" 21.36 102.92 4.2 Dc
13 Dbien013 04 03 2001 20h18'49" 21.39 102.86 4.7 Dc
14 Dbien014 04 03 2001 20h41'54" 21.39 102.86 34 Dc
15 Dbien015 05 03 2001 02h12'25" 21.44 102.85 35 Dc
16 Dbien016 05 03 2001 14h23'39" 21.42 102.95 3.2 Dc
17 Dbien017 05 03 2001 15h06'58" 21.48 102.84 3.7 Dc

* GMT, ** kich dong chinh, *** du chan

b) Du chdn c¢b vi tri gdn k& véi tran dong dat
chinh (gidm cic hiéu tmg vé€ dudng truyén song
ciing nhu hiéu tmg nén).

c) Du chén c6 bing ghi gia t6c dao dong nén
dat chat luong (nhiéu khong 16n hon tin hiéu séng
dia chan).

Sau khi phén tich chiing t6i lra chon duge ba du
chan c6 kha ning thda min t6t cAc yéu cdu trén : 1)
du chén ciing ngy tran dong d4t chinh, x4y ra héi
16h06'02", toa 30 21.38 N - 102.93 E do sau 6 km,
M = 3,1 ; 2) du chén ciing cling ngdy va x4y ra héi
16h40'17", toa d6 21.42 N - 102.90 E 46 sau 5 km,
M =4,2; 3) du chan ngay 24 héi 22h14'31", toa do
21.36 N-102.92 E, d6 sau 5 km, M = 4,2,

IIl. CAC THAM SO DUNG TRONG MO PHONG

1. Kich thuéc mit phing phi huy

Mot tham s& quan trong ciia m6 hinh nguén dong
d4t 14 dien tich mat phang pha hdy (hay kich thudc
mat phing pha hiy). Thong thuong dién tich xac
dinh trén thuc t& nhd céc thiét bi quan tric hay dwgc
tinh nh¢ hdm tuong quan phu thugc vio nang lugng
(d6 16n) cla tran dong d4t nhr magnitud,... Theo
quan diém cta K. Irikura [4] dién tich ph4 hity dong
ddt c6 thé tinh tir cac thong s6 cua dé thi phé dich

chuyén, phé gia toc. IN. Brune [1, 2] cho ring néu
coi mit pha hiy cé dang hinh tron thi dién tich bé
mait duge tinh theo cong thirc :

2
S = :{K ﬁ} ©)
fe

trong d6 V; 13 van t6c séng ngang S (km/s), K 1 he
56, f. 14 tdn s6 goc.

C6 r4t nhiéu nghién ciru tinh hé s6 K nhu Hiroe
Myake [3], H. Kanamori [6] ... O day chéng toi st
dung he s6 cda [3], 14y K = 0,26. L4y gi4 tri trung
binh V, = 0,28, f. dugc xac dinh theo dé thi phé dich
chuyén, phé gia téc ctia dong d4t. Tir phd dich chuyén
ctia dv chdn ngay19-2-2001 héi 16h40'17", toa do
21.42 N, 102.90 E, M = 4,2 (hinh I) cb thé d& ding
xac dinh duoc f. = 1,0.

Trong bai toan ham Green thuc nghiém mat
phing pha hly 1a hinh vuéng c6 dién tich bing
dien tich hinh tron k€ trén, d& dang tinh dugc do
dai canh hinh vuéng

I = Js = 1,29 @)

2. Tham sé tuong quan giita dong dit manh va
dur chan

Theo nhu phdn 1y thuyét di trinh by & trén,
chiing t6i tién hanh x4c dinh 2 tham s6 chinh :
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Hinh 1. Phé dich chuyén ctia tran du chén ngay
19-2-2001, M=4,2

a) Tham s& biéu dién twong quan giita cac dirt
gly clia hai tran dong dat, N.
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b) Tham s6 biéu dién twong quan giita hai tran
dong dat C.

Hai tham s6 ndy dugc xac dinh tir he phuon
trinh (1) va (2). Cac gia tri 1
gi6i han trén (dudng mirc) cha phé dich chuyén v
phd van t6c cia tran dong dit 16n, du chan dug
xéc dinh tix phd nang lugng clia dong dat (hinh 2
DE& dang nhan thdy :

@ = CN3 = 90

“o G
—f’i = CN =~ 60

ag

Tix (5) c6 thé xé4c dinh dugc gi4 tri gdn ding ba
du cta N va C d6i v&i du chdn ngy 19 thang 2
M = 3,1. Lam twong tu v&i cic du chdn con lai
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Hinh 2. Ph8 dich chuyén va gia t6¢
a-a': dong d4t chinh 19 thing 2, M =5,3, b-b': du chdn 19 thang 2, M = 3,1

3, Co cdu chin tiéu déng dit Dién Bién

Ngoii cic tham s6 chinh da néu d€ mo6 phdng
bang gia tdc con tinh dac trung dong luc, co cdu
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chén tieu dong dat. Pong dat Dien Bién dugc tac
gid L& Tl Son x4c dinh ca cfu ch4n tieu bing phuong
phap déu dich chuyén cla séng P [8]. D& 1am ting



s6 tram dong dat, tac gid di ket hop giita kich dong
chinh va céc du chén trong cing m6t mo hinh phan
tich. Tirc 13 coi dong d4t chinh va cic du chén xdy
ra trén he dit gy ¢ cang co ché hoat dong. Chan
tieu dong d4t tim dwoc nim trén dit gdy trugt bing
trai thuan c6 gbéc phuong vi @ = 243, gboc doc o =
51 va gbc trugt A = -63. Co cdu chan tieu ciia dong
dat Dien Bién twong d6i phu hop véi diéu ki¢n dia
chat trong viing. i

4. M6 hinh nguén

Mo hinh nguén va bang ghi dong dat nhé 14 cic
tham sé ddu vao clia phuong phap him Green thuc
nghiém. Bang gia t6c 1y thuyét cho tran dong dit
bi¢n Bien M = 5,3 dugc so sanh véi bang quan tric
d€ tim ra mo6 hinh ngudn phii hop nh4t véi thuc té.

Tur cac gia tri ban ddu cla cac tham s6 tinh dugc
ké trén, chiing t6i ti€én hanh mé phdng tran dong dat
chinh ngay 19-2-2001 v4i M = 5,3, Pay 14 qua trinh
gidi bai todn ngugc, nghiém tim thay 13 bang dao
dong 1y thuyét. Sau nhiéu 14n thay déi, thir nghiem
cac mo hinh khéc nhau va so sanh bing 1y thuyét
véi bang quan sat, chiing toi tim thay cic gia tri N
va C thich hgp nhat ng véi timg du chan. Dién tich
pha hily cia dirt gdy do tran dong d4t manh gay nén
c6 kich thudc chiéu dai bang chiéu rong va bing
2,4 km. Dién tich ph hdy ciia dirt giy do cac dr chdn
gy nén c6 kich thudc chiéu dai bing chiéu rong va
bang 0,8 km (N = 3). Diém xuat phat cia dong dat
nhd 2 x 2 cho bang gia téc 1y thuyét gin gidng nhat
voi bang gia t6¢ ghi dugc. Bdng 2 ghi gia tri cac
tham s6 mo hinh nguén ding trong tinh mé phdng.

Bdng 2. Tham s md hinh ngudn tran ddng d4t chinh va cac du chin dung trong tinh toén

Stt Ngiy Gid V§do,N Kinhdo,E M H, km N C Diémné
1 19-2-2006  15:51:34 21.34 102.85 5.3 12

2 19022001 16:06:02 21.38 102.93 3.1 6 3 28 2x2
3 19022001  16:40:17 21.42 102.90 4,2 5 3 57 2x2
4 24022001 22:14:31 21.36 102.92 4,2 5 3 39 2x2

IV. BANG GIA TOC LY THUYET, y
KET QUA MO PHONG TRAN DONG DAT
PIEN BIEN M = 5,3

Két qué mo6 phéng dong dat Dien Bien duogc
tinh tir ba du chan khac nhau. Tuong @ng v6i mbi
du chan ching t6i tinh cho ba thanh phin NS, EW
va UD, mdi thanh phidn dwgc so sanh ca ba gia trj
13 gia t6c, van t6c va dich chuyén. Nhu vay téng
c6éng chiing t6i thu dugc 3 x 3 x 3 bing gia t6c mo
phdng. Hinh 3a-c bi€u dién mot vai két qua thu
dugc, ben trai 14n Iwgt 13 bang dich chuyén, van
t6c, gia téc va phd gia t6c cha bang 1y thuyét ; ben
phai tir trén xu6ng dudi 14n luot 1A so sanh dich
chuyén, van téc, gia t6c va phé gia t6c clia bang
quan sit va bang mé phéng, bang 1y thuyét.

Tir hinh 3 cho thdy cic bang gia t6¢ 1y thuyét
(mo phdng) kha tring véi bang quan tric. Trong ba
trwong hop mo6 phong véi ba du chén'khac nhau,
thanh phén bic nam ludn cho ket qua t6t nhat. Cac
dudng phd 1y thuyét va quan tric gidng nhau nhiéu
hon gidn d6 dong dat. Truong hop diing du chan c6
chén cdp xap xi véi chah cdp cha dong dat manh cho

két qua t6t hon. Cu thé : bang dao dong 1y thuyét
thu dugc trong trudng hgp dung du chdn cling
ngay, héi 16h40'17", M 4,2 va du ch4n ngay 24
thang 2, M 4,2 c6 hinh dang gin nhu trung khit
voi bang quan tric tai thianh phin bic nam cla
dich chuyén dao dong. Tran dong dat M 3,1 (nhd
hon dong ddt chinh hon 2 don vi M) cho két qlia
kém hon.

Trong nghién ciru ndy, chiing t6i dung chung
mot mo hinh nguén déng dat Dién Bién (dién tich
phé hiy, diém xu4t phat dong d4t,...) va ba ham
Green (3 du chan) khac nhau d¢€ tinh cho bang gia
tdc 1y thuyét cla cing mot tran dong dat. K&t qua
mo6 phéng (twong doi phu hop véi bang ghi dong
dit Dien Bien), gitp ching t6i c6 thé tin tudng vio
mo hinh nguén dong dat Dién Bién 1a kha phu hop
voi thuc t€. Diéu db cling chimg t6 phuong phap
him Geen thuc nghiém c6 kha ning xiy dung
thinh cong cac bang dao dong 1y thuyét néu co
tham s6 nguén dong dat chinh xic, gép phdn quan
trong trong vdn dé b sung tap s& lieu dao dong
dong dat con thi€u sot,
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Hinh 3a. Két qua ding du chin ngay 19-2-2001, M =3,1,C=28, N =3, [ = 0,8, start 2 x 2.
Thanh phin dong tay (EW)
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Hinh 3b. Két qua dung du chén ngay 19-2-2002, M=4,2,C=5,7, N=3,1=0,8, start 2 x 2.
Thanh phén bic nam
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(111)

Hinh 3c. K&t qua ding du chén ngay 24-2-2002, M=4,2,C=39,N=3, 1=0,8, start 2 x 2. Thanh phdn béc nan

* T) Bang gia t6c mo phong (1§ thuyét), so sinh bang gia t6c mo phéng (1) vi bang gia t6c quan trac (2)
dong d4t Dien Bien. IT) Bang van téc mo phong, so sinh bang van t6c mo phong (1) va bang van tdc quai
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tréc (2) dong dét Dien Bién. IIT) Bang dich chuyén mo phéng, so sanh bang dich chuyén m6 phdng (1) va
bang dich chuyén quan tric (2) dong dat Dien Bién. IV) So sanh phé gia t6c mo phdng (1) va phé gia t6c
quan tréc (2), phd van t6c mé phdng (1) va phé van t6c quan tric (2) dong dat Dien Bien

KET LUAN

Cic két quad mo phdng gia t6c dao dong nén
bing phwong phap hiam Green thuc nghiém gén
véi bang quan tric, gilp chiing ta chinh xac lai cac
tham s6 dong dat, ciing nhu 1am 18 qua trinh dong
d4t. Phuong phép ndy cho phép x4y dung bang gia
téc manh mang tinh du bao khi biét chinh xac cac
tham s6 dat giy, nguén gay dong dat. O Viet Nam,
chiing ta c6 nhiéu bang ghi dong dat nhé va vira,
c6 thé ap dung phwong phip ham Green thuc
nghi¢ém d€ mo phdng nhitng tran dong dat Iém
mang tinh chat du bao.

Cac bang gia t6c mo phéng (mg véi cac gia tri
magnitud khic nhau 13 nguén sd lieu quy gia giap
chiing ta khic phuc sy thi€u s6 liéu gia téc dao dong
nén & Viet Nam. Tap hop bang gia téc mo phdng
va bang gia t6c quan tric 1a co sd giit liéu quan
trong ding trong thi€t k& khang chn.
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SUMMARY
Simulation of the Dien Bien Earthquake M = 5.3

The method of applying Empirical Green Function
by Irikura (1983, 1986) enable the simulation of the
theoretical acceleration of a strong earthquake from
records of acceleration of smaller earthquakes nearby.
This method has been successfully tried on the
simulation of strong earthquakes by other developed
countries such as the earthquake in Kobe (Japan)
and Duzce of Turkey.

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.

Ngay nhdn bai : 14-7-2007
Vién Vit I Pia cdu
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