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CO CAU CHAN TIEU DONG DAT
TA KHOA, LAI CHAP VA MUOI\G LUAN

WNC TAYBAC VTPT NAN4

I. trlO oAu

Hi0n tuong ttong ddt chinh li kei quri ciia clc
vAn d0ng kiOn tao hiOn dai, boi vAy, viOc nghiOn

ciru c6c qu6 trinh xdy ra trong chen ti€u dOng d{t
vd x6c dinh co cdu cria chring ld mOt trong nhiing

quan am cua nhidu nhd nghi€n cfru nham sii dung

sd liOu d0ng ddt trong giii do6n dia cha't. Dd x6c

dinh co cdu chan ti€u, nhi6u l!' thuyct dd duo. c xAy

dmg vA trong nhfrng nam gdn dAy, nhidu tic giit

trong nudc dd s& dung cfuc cilch tiOp cAn kh6c nhau

nhim xdc dinh c6c thdng sd ciia co c&'u chAn tiOu

c6c dOng da't xdy ra 6 Vict Nam. Ndm 1996,

Nguydn Van Luong [3] sil dung m0 hinh trudng

chdn dong dd xtrc dinh co ce'u chdn tiOu cria 14 trAn

d0ng ddt c6 Ms = 3,6 - 6,7 dixay dung duoc brin

dd duong ding chan dd xic dinh cic thong sd cfra

ch{n tiOu dOng d0r Trong khi d6, Nguy&t Xuan

Binh [ | 6p drpg phuong pheP Ep giei nhan chqP

sti, dung c6c bang ghi sd cria cea trarn tlia chan chu

k!'diiciiaTrungtllmDachf" Qudc gia Mi NEIC)
d€ x6c dinh co cdu chan dOu cho dOng ddt TuAn

Gi6o, ngdy 24-6-1983, Ms = 6,7 vi Nguy6n Ngoc

Thui l5l dd ding ddu dich chuydn trong s6ng P tai

cAc tram dia chdn 6 Vict Nam vi' qudc td dd x6c

dinh co cdu chan ti€u ciia dOng dat Ta Khoa ngdy

6- I 0- I 99 I vd dong adt Hoa Binh ngiy 23-5-1989 .

Tr0n thuc t€, xitc dinh co cdu chln ticu dua tren

ddu dich chuydn ciia s6ng P tai c6c tr4m dia chln

ld mOt phuong ph6p duo. c xem ld truydn thdng, c6

kdt qui dn dinh vd duo. c sil dung rOng rdi trOn thO

gidi. Tuy v8y, viQc 6p dgng phuong phAp ndy vdo

didu kiQn sd lieu ciia ViOt Nam cdn gap ph6i kh6

khf,n co brin ld h9 thdng dii trqm dia chdn 6 Viet

Nam cdn qu6 it. Nhim M sung vio c6c phuong

.ph6p nghiOn cftu co cdu chdn tiOu d6ng ddt & Vict

Nam vi g6p thOm sd liOu trong nghiOn cuu kidn

tao, trong bdi ndy chring tOi sii dung da'u dich

chuy<ifn ciia c6c loai s6ng P t6i tram dia chan vd xti

LE TU SdN

lf kdt hqp co cdu chdn ti0u ciia kich dong chinh vi
du chan ciia mot tr6n d6ng da't nhdm tang luorlg

th0ng tin trong x6c dinh co cdu chdn ti€u dong ddt

c6 Ms khodng 5,0 xdy ra tai vr)ng TAy B6c Vict
Nam tu nam 1990 cho tdi naY.

rr. PHuoNG PHAP Xu lf SO r-rEu

Phuong ph6p x6c dinh co ca'u chdn ti€u d0ng

ddt sir dung ddu dich chuydn ciia s6ng P dua tren lj'
thuydt mo ph6ng dlch trudt trong. chdn ti€u d0ng

ddt bang h0 thOng c5p luc k6p. O dAy chtng toi

nOu nhfrng kh6i ni0m co brin, dua vio d6 chfrng ta

c6 c6c bi€n ph6p thich hgp fng dung trong thuc td

x6c dinh co ca'u chAn ti6u.Tuong ung vdi h0 thdng

c4p lu. c k6p, de'u dich chuydn ciia s6ng doc P s6

phan bct doi xftng qua trong

ch0n tiOu vi mat Phan c mdt

nodal) tao thinh cic Bidu

di6n su phinbtf cfra ddu dlch chuyi9n cria s6ng P t4i

m0t tAp hgp c6c tram dia chdn bing mOt ph6p

chidu thich hgrp c6 thd x6c dinh duoc c6c thong so

cia c6c m4t nodal : g6c phuong vi @s,g6c d6c o
vd g6c truqt ).. Ngodi ra, c6c th6ng sO ciia c6c truc

irng sua't chinh (truc ring sudt n6n, truc (mg sudt

ddn) trong co cdu chdn tiOu ciing duoc xdc dinh.

Tuy nhiOn, do tinh ddi xfng cia ciac mit nodal,

h0
la
vd

cta timg dOng ddt. Nhu vay, c6c sd liOu quan trong

ttd x6c dinh co cdu chdn ti€u theo phuong ph6p ndy

ld : ddu dich chuydn ciia s6ng P tai tram (ddu + ddi

vdi s6ng n6n, d{u - doi v6i s6ng din), phuong vt

cia tram so vdi chdn ti0u @ vd g6c 16 i ctia s6ng P

di fi chen ti€u t6i tram.

Voi c6c tlOng ddt dia phuong, mOt diCu cdn luu

!' ld trong khoing c6ch chAn tem fii 150 km den
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1.000 km c6 2 loai s6ng P 16 nha/t' Thong thudng

ddn ddu

s6ng Pg

Khoang
c6 s6ng P*, s6ng PmP"'

vi tlidu kiOrr thu tai

dong da/t c6 magnitut

da'u dfch chuY€n cua

c6c s6ng P t6 tr1m' Hin

ii"Jti"* Ms= 4,9(23-6-19e6) t?i tramHeNQi'

Hinh I . Dao dOrrg cfia ttQng ddt Muong hran ghi tai trem He NOi

mqrlg trem thua nhu &

cira ci s6ng Pn vd Pg ld

Omsd liOu. Trong futng
ld hucrng cfia s6ng Pg

ld til chen dOu tli lOn m{t dart, tdi tr4m' trgng kni

ffi; ;il" s6ng Pn ln tU chfir tiou di xudng gip

*at ifono va tntc x? tr& l4i m1t da't fi.trern'
il:.;';d€p "tieu,'uigu 

aien adu dich chuvdn

ciia s6ng P t6i tram

cAu duoi vi vi vAY

tidp ding g6c Phuong vi

mi cdn Phii hiQu chinh

s6c 16 i'chidu tren b6n cl
i"iru*t ""v 

duo. c bidu di6n qua bidu thtc :

Q = @+ 180 @< 180" (1)

O= O-180 @>180'
i,=180o-i

Hinh 2 bidu di6n meii quan h0 gifia circ dai

Iuong ndY.
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TU c6c tli€u trinh bdy trOn chfing toi duara c6c

Uign pnap c6c budc x& tf sef liQu dd xic dinh co

Iail Jhd"'tieu dorrg da't <tia phuong & Vigt-Nam

gdm cic budc sau :

- Tlp hgp c6c sd liQu v€ da'u dich chuydn ciia

*6ns P;;;i Jidm toi cita cic s6ng kh6c tu mqns



Mit cdu chdn ti6u
Phudng vi @,

g6c 16 r c0a
s6ng Pg

0=0*teo
i=180-r

z

Hinh 2. Hi€u chinh g6c phuong vi vd g6c 16 cria s6ng Pg chiOu trOn b6n cdu du6i

lud dii tram Vi€t Nam vi quOc te vd kich d0ng

chinh vd c6c du ch6n c6 li€n quan.

- Srl dung chuong tn'nh HYPOCENTER t2l dd
dinh vi lai chsn ticu sau khi dA bd sung sei lieu tt
c6c tram qutic tdc6 khoing c6ch chAn tAm < L000
km nhim lim chinh x6c th0m c6c thong s6 vd toa

d0 vd do sau chan tieu, tren co sd d6 x6c dinh c6c

gi|tri <0, i cho c6c tr4m dd s& dung trong chuong
trinh dinh vi chAn ti€u.

- HiOu chinh c6c gi|tri Q, i'ddi vdi s6ng Pg

theo bidu thrlc (l).

- X6c dinh gi6 fii eD, i cira cic tram quoc td c6

khoring c6ch ch0h tAm xa dua vio chuong trinh
AZMTAK [7] vd sd liou vd toa d0 n4m cac tram ti
Trung ttrm Dia ch&n quoc td (ISC). CCn luu f loai
tru sd liOu ciia c6c tram c6 khoing cach chan tam

A = 18" - 28" do trong khoing cach ndy ddu dich
chuytln ciia s6ng P chiu inh hu&ng nhidu cfra cdu

truc Quri Ddt va khong 6n dinh.

- T4p ho-? sd liOu dd xft l!'. Trong truitng hqp c6

cic du chdn kdm theo kich dOng chinh c6c bu6c

PhrJong viO vi g6c 16 i'
cOa Pg chidu tr6n b6n
cdu du6i

n€u trOn duo.c 6p dung v6i tung du chdn vd sO li€u
duo. c kdt hgp vdi s0 liOu cria kich d0ng chinh.

- X6c dinh co ca'u ch&n tiOu trcn cd sd c6c sd

liOu dd thu thAp duoc bing chuong trinh PINV [7].

u. rdr QUA NGHTEN Cw
Kdt qui nghien cuu trinh bdy duoi dAy dua tr€n

2 ngudn sd li€u chinh : l. Co s& d[ liou Vet l! dia
cdu, phAn sd liOu dia chAn I4l vd 2. ThOng b6o

dOng dA/t ciia Trung tam Dia chdn quefc te l8l.

1. DOng ddtTaKhoa Ms =4,9 (6-10-1991)

DOng ddt Ta Khoa Ms = 4,9, ngdy 6-10-1991

xdy n lfic l0 gid 50 phtt 44 giey (GMT). To4 dQ

chdn tieu : 21.382N 104-1738 d do sau 7 km.
DOng d{t g1y chdn d0ng dOn cdpT tai chdn tAm vi
gey rung dong m4nh tai thi xa Sdn ta. So liOu v€

dt'u dich chuydn cira s6ng P ghi duo. c tai 6 tr+m

dong ddt & Vict Nam (TQV, DBV, [,CV, HBV,
BGV, PLV) vd 8 tram qudc td (KMI, IPM, TIY,
GTA, GBA, ASPA, VIR, MBC). Kdm theo kich
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dOng chinh c

ciia s6ng P c

c6c du chdn

kich dong chinh (ddng

nhdt (cic ddng tiOP tneo

im tren ilft gaY

hu6ng tAY bic'

Kinh DQ

Ngiy th6ng Thdi gian g 'io' q

,n;-nn, *u ro:!!:ll'! 
'"11P^ 1?1:lr2

i33i
l33l itsll 6i;u;;;i 21'^u, iSil?lfil 'iH'i'i 6'*;;;A: 2142 1'57

Theo phAn Ud ttrong gian' kich dOrrg chinh ciia

I
4,8
2,8
q;4

2,9

7
5
11
18

2. DDng itdt I'oi CIufiu Ms = 4'9 (29-3-1993)

Dong tldt lai Chru 1it5 = 4'9' nCey Z!;l'-)!el

^d;;'i;";'n,zz 
tourr I aQ zt'sr ]^9:'tt

& io ,au l0 km' f+i vung am' tto'ng de't ndy

tl6 lim sat mot nna san v'a g0y ra ch[n dOng manh
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Bdng L Co cilu chin ti€u (<f9) cria c5c dgng da't Tg Khoa, Lai ChAu vi Mudng Luin

Dong ddt
Mat drit doan chinh Mat nodal phu

Q. ct

Truc ring suatt

n6n (P)

de
Truc fng suatt

d[n (T)

Q*

133

155

304

291
6 lc9
I t37

1

;
l6
1t2

29
28
'74

231 68
249 66
155 48

0e
Ta Khoa
Lai ChAu

Mudng I-,uAn

12
75
46

t57
r55
67

- 178

- 158

230

DiOn BiOn vi ghi nhAn tai nhidu tram dia chan

trong nu6c vd quOc tdvd c6c thOng sd chinh sau :

Ngdy th6ng Thdi gian Vi dQ ttn ,ori "'
199303 29 0l:17:27.4 21.83 103.15 l0 4,8
1993 03 30 13:57:07.2 21.83 103.08 l0 4,7
1993 05 24 20:30:56.5 21.79 103.21 20 4,1

X6c dinh co cdu chan ti€u ciia d6ng ddt ndy,

ch0ng t6i cfrng sii dung bi6n ph6p xfr li kdt hqp

gifa kich dOng chinh vi c6c du chdn. Trong 22 sO

liOu dua ra xii l! I I sO liOu ddu dich chuydn cria

s6ng P tai cilc tram qudc tdnh6n duoc tir kich dOng

chinh (c6c tram KMI, CHTO,GZH, SVE,WB2, AVI,
VTY, ABM, BCAO, SLR, NJ2). C6c sd li€u cdn lai
duoc ghi nhan u c6c tram trong nu6c vd quefc t€

khi xir l! cac so liQu du chdn. Hinh 4 bidu di6n ket

vuc, mat dirt doan trong chdn tiOu dOng dlit l.z,i

ChAu c6 g6c phuong vi @s = 155, g6c ddc o, = 75

vi g6c trttlt 7 = t 55. Cha/n ticu dOng ddt c6 co chd

trugt bing phrii c6 hgp phdn nghich vd hudng ciia

mat dfrt doan trong chAn tiOu lQch mOt chft so vdi
huong dut gdy I-ai ChAu - DiQn Bi0n bidu hiOn tr0n

binh dd kidn tao chung trong khu vgc.

3.Ddngdi't Mudng Ludn, Ms = 4,9 (22-6-1996)

D0ng ddt Muong L,uAn Ms = 4,9 ngdy 12 th6ng

6 nam 1996 tai Mudng [,uAn, huy€n Di€n BiOn DOng

I do sau 7 km, vdo h6i 18:39:29 (GMT). Dong det

gAy ra chdn dOng cdp 7 (thang cdp dQ manh MSK-

64)tai chan tam,lim tang luu luong nu6c tai sudi

khodng Muong LuAn vd gAy chdn dong cdp 5 tai

DiOn BiOn, TuAn Gi6o, Thuan Ycn, Son La, SOng

M7'. Hinh5 bidu di6n kdt quri x6c dinh co cdu chdn

Hinh 4. Co cdu chdn ti€u dong ddt lai ChAu

ngdy 29-3-1993

quri xii l! tdng hqp nhim x6c dinh co ce'u chdn ti€u

ciia dong ddt Lai ChAu. Theo ket quri nhAn duoc,

vdi 4 d6'u dich chuydn ciia s6ng P kh0ng phn hqp

v6i m0 hinh trOn tdng sd 22 s6 liau, phn hgp vdi
hudng ciia dft gf,y Lai Chiu - DiQn Bien trong khu

Hinh 5. Co cdu chan tieu dong ddt Mudng t uAn

ngiry 22-6-1996

tiOu ciia dong ddt Muong LuAn. Trong dong ddt

ndy, chi c6 sO liOu ciia kich dOng chinh duo. c sti

dung, trong d6 c6 2 sd lieu cria lSC. V6i 3 ddu dich

chuydn ciia s6ng P khOng phn hgp v6i mO hinh

trcn tcing sd 16 sd liOu, mat drrt do4n trong chdn
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nshich' Tr€n binh dd ki€n

"i "t"g 
cuc dong theo bdn

I nem trong vung ho4t dQng

Khuong c6 huong tay Dac -

dong nam. Trong khi do' hai mdt nodal ffong co

J;""i^i^;i,;'eu *a' dinh cing c6 huong tYo:t ttt'

BBi vAy de x6c dinh mat cha/n tieu ching t6i d6 dua

vdo hinh dang k6o ddr vd hrrong tay bi9 cria duong

#;il;i;ioc cnqn mat nodal g6c phuong'v! @s

='jlq, io"' a6c q = 46 vit g6c 
"yqt 

2 = 67 ldmdfi

uo,i"u" n""g ch6/n tiou dong ddt'

Bring 1 trinh bAy toin b0 kdt quA x6c dinh co

"fu1na'l 
tiou cila c6c dong ddt vua nghiOn.cftu bao

-l* .u" *" nodal vA c6c truc irng sudt chinh'

K6T LUAN

C6c thOng sO cua chdn tiOu d0ng ddt le mot \o

liOu-quan tro-ng khong. chi trong nghiOn ctru dOng

ddtmd cdn dong gop cnoc6c nghi€nt* : chuyOn

;;;il; ,ao iig" dai trong khu uu'- tnY' 
,tt*

ffi il;e Jxi a vigt Nam cho.thdv' x6ctlnh

l"-"* ctrdn liou dong dl trong didu kicn mang

ghi chu mQt
I

v g di 6p bten

p sri dung gian

I
duoc co c6'u chdn tiou

Uinh (Ms - 5,0) trong k

thu nhAn duoc

gian vua qua I

viec tim kieh kh6c nham xhc dinh

"o 
,,i" chdn tieu dong tai Vi€t fu1.t3 

tu'

i-*t "titan 
ctu cAn?uoc tiep tuc tion hdnh' T6c

.i,i kct quA nhan duoc sE cung
6t4 

nghion ctu mot tdi liou tham
cap

khe hdn'
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