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DAC DIEM DIA CI{AN DIAoONc LUC
.'t !-';

RIA PHIA DONG KHU WC BAC BIEI\ DONG

r. vo oAu
Khu vuc nghiOn criu duoc gidi han gifa c6c vy

d6 12-24'' N vi cac kinh d6 I tg-12t" E (hinh l,2).
Khu vuc c6 vi tri quan trong tr€n binh dd cdu tric
ki€n tao B6c Bidn DOng vd ld noi tiOp gi6p gila c6c
don vi co bdn ld Trlng
Trung t DOng, q Sa thuOc
rndng B vdi c6c in o phia
dong vd nam Trung Hoa o phia b6c. Ranh gi6i
gi0a c6c c/u tr0c n)y lA c6c hc dft gAy dOn,c b6c
Bidn DOng, tay nam Luzon, bic Manila ui Ooi
Beniof Manila. C6c hO dirt gAy nAy dd duoc dd cap
d€h trong nhidu van liOu cria cic titc giri trong v)

dO vd co chdhoat dOng cila ddi kicn rao ddc bi0r ndy
d6ng vai tro quan rrong, khOng chO khung cdnh dia
kiOn tao - dia d6ng luc khu vr.rc b6c Bie'n DOng.

Tri cic ngu6n sd liOu dd cOng b6, c6 thd lua
chon 591 trAn d6ng dat manh vd vua (Ms > 5,0)
xdy ru tai r,ung ria dOng Bien D6ng, trong giai
doan 1920-2001 [4.51. Ddng rhdi danh muc lt2
co ct'u chdn ti€u dOnc ddt (CCCT) cflng duoc thdnh
lAp tr0n co so cAc ngudn tdi li0u d6ng ddt hi€n c6,
dZ duoc cOng bo I 1. 5 l. Danh muc nAy khi ddy du,
c6 tinh ddng nhzrt r d dO tin ca), cao. Tdt cA clc
CCCT ddu duoc xic dinh boi Trung tAm Dia chdn
HRVD theo phuon-u phip Tensor moment dia chdn.

Voi vicc su dung cic rdi liiu d6ng ddt, CCCT
vd c6c bin dd calu tr0c ki€h tao k}u vuc. dac didrr
dia chdn dia dOng luc khu r uc ria dong Bien Dong
di duoc ldm s6ng t6. Mric d6 hoat don_c vd c6c co
ch0 kien tao hi0n dai trong khu r uc da duoc phAn
tich trong mdi tuong quan d6i s6nh giria qur luAr
phAn bd cic th6ng sO CCCT r.di c6c dic tnmg hinh
thli d6ng hoc cria c6c h6 drlrt _eA1 .

NGI.J\fu VAN LUONG, NGUIEI\ VAN DUONG

[. co so rAr r-rBu vA H! PHUoNG PHAP
NGHIEN CUU

C6c tdi liOu sti dung dd hodn thdnh cdc nOi
dung bdi b6o bao gdm :

- So d6 cdu rrfic ki€h rao khu vuc Bidn D6ng vA
IAn cAn | 1,61.

- C6c danh muc dong ddt vd CCCT hien c6
trong khu vuc Bidn DOn_s dd duoc cOng bd trong
cAc cOng trinh nghi€n cftu vd thOng bdo cua c6c
Trung tAm dt li€u dia chan qu6c t€ t2, 4. j , gl. Tn
c6c ngu6n tdi li0u niy di lua chon duoc 591 trAn
ddng ddt manh vd vua (M5 > 5,0) da xay ra o khu
vuc nghiOn cfru trong giai doan 1920-2Cf.1, trong d6
6 d0ng dat Ms > I vd 48 d6ng ddt 6, 0 < Ms < 7,0.
7I2 trdn dOng dat trong khu vuc nghiOn criu dd x6c
dinh duoc CCCT theo phuong ph6p Tensor moment
dia chain [4, 8].

Phn hgp vdi dac didm ngudn tdi li€u hiOn c6, dd
nghiOn ciru dAc didm dia chdn - dia dOng luc trong
khu vuc, dd sir dung phuong ph6p phan tich teing
hqp vdi c6c bu6c nhu dudi dAy :

- Tham s0 m1t d6 chdn am (MDCT), bing sO

luong ch6in mm dOng ddt tren mOr don vi di€n tich
10 km x 10 km duoc su dung dd nghi€n criu ddc
didm phAn b6 dOng ddt theo diOn vA rheo d6 sAu.
CAc so dd, mat cit MDCT duoc thAnh lap trcn co
so sir dung cOng thirc trung binh ho6 c6 dang :

pli = 0,4pn-t +o)rfpi-rti + pi,*rl.i + pi.i],1+
I

+ O,05Lp i- tt i -, + pl'- tt, i * t + pi* tt. i - r + p!. l. t -,1

Trong d6 pi.1 vi, pi,;, lirchc gi| tri MDCT tar
diOn tich (i,j ) triong tnrg vdi sd lAn trung binh thri
n vd (n-1), (n = 1,2,3...).

- TrOn co s6 su dung mO hinh ngudn dOng dal
li ngAu luc k6p [8], tien hdnh xic dinh c6c thOne
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Hirh I.So d6 phan bcj chan rarn loai truot bang (a), chdm nghich.(b), chdm thuan (c)

l. MO hinh co cdu cha'n ttdu,2.Dirt gAy sinh chdn, i. V,ing rin ; sudt n6n, 4' Vung ung sudt din

s6 CCCT tr€n ludi chicu nrii Wulf tu nua du6i hinh

cAu chAn tieu ; phan loai c6c CCCT thdnh cAc dang

co bdn vd xlc binn aa" diem phan bri cua chirng'

- X6c dinh truong irng suait ki0n tao vi co chO

hoat dOng trong cAc he dft gAy sinh chAn'

III. CAC PAC IT6TT'T DIA CHAN DIADONG LIJC

I. Ddc tli€m phin b6'chiln tAtn dAng d67

Dd lim s6ng to khung cdnh dia chdn dia - dong

luc khu vuc ria dOng Bicn DOng, dlc di<!m phan b0

296

MDCT dOng ddt theo diOn vA theo dO sAu d[ duroc

. CAc kdt bdY ren h)i/r -l cho

l6n clc c li€n quan d€h clc h0

nhchA'n: igiffa 119"E- 120"E

4 < p 3 5 phia tA)' nam li€n quan dOh c1c hC dfl

gay DB-TN nam vd phia ta1' nam d6o Luzon'
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C6c mat c6t MDCT phuong v! tuyel{t+V.gua

n"io N ii.q'), 15' N (ss'), to":o' N (c-c) I:i A'

;, a""iltrcn kinh do 119'E cdn A'' B" c'trcn

it' ; ittint' ll. Dac didm phan bci MDCT trong

;;;;;, AA, BB, cc' ld trrong tu' bao gdm hai

;;h ' nh6nh tren phdn 6nh tinh dia chdn bon

,.""t Ui^ *rii Philipin cdn nh6nh du6i the hicn

dac diom dia dia khoi

niy v6i phan |1ti
cudn hft, lfin ' cac gra

tri23P33 dinhv6i

xu hudng no Phia luc dia vd.chim ddn

^"u* Onf" nam, trr :O-iS t<m tr€n tuyOh CC' dcn

+o sdt* tron BB' vi 5o-60 km tron AA"

Trong dicn tich 13"-14" \' cic :;' j=: \IDCT

,^ptt"^g",-"g mOt d6i hep' ph6t rnOn:s r--':':'-: l'-'
fO m iOi 200-230km, trong d6 c6c gii 5 -r< : < +

"ii ,g" c6 mlt trong drii do sau u l'tl -' kn Jen

120-i50 km. C6c cuc dai ndy phdn inh tinh dia

chAn tr€n bd mit Beniof'

Gifra 14" N vd 16" N, c6c gil tti 3 < p < + 
1im

cdch biOt tron c6c dO sAu khirc nhau

121 vi liOn quan ddn he dft, ;ca)' 
trugt

E] 
Fxans dirs mer dd chtur t!o'

f 
llu6ug dlcb chuYdn 4a drt glY

Hirth 4.phan bei mQt dQ ch6/n tlm dOng ddt trong mit cat BB'

d6o Luzon.

2. Ddc didm truang (mg sudt *ieh uo

Trong c6c bdi toln nghi0n cuu

CCCT, tuY thuoc

khong gian cria c

vd B so voi mdt

phan biot 3 d4ng CCCT co bln sau :

- CCCT loai truot bang dlc trung

g, son-q

c6c bd

Nh6nh du6i duoc gi6 dinh li vi tri bd m4t ddi

B""i;i; duoc thd hien boi duong gdp khfc' uejn

.""g .a, qua cAc cuc dai N'IDCT phAn bo tu d0 sau

iijO f..n'tOi 2OO-250 km' Do deic ctia bd mat d6i

e""i.f ig6" tao bdi hrrong ph6t trien cua lt^:+'
"oi 

pi*i'tg ngang) ttrav Jeii, ti r<rrgans 15-30" 6

ben iren ddn 40-50" vd ddc hon 6 dudi sau'

Mat c6t MDCT tuydn DD' thdnh lap theo so

tiguAbng cldt gita cdc kinh do 120"45' E tl5 r'i
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Bdngl'c

11 0'l -g-l9g'7 l3'93
- . .^no 1111

-. .,--^ .,,dt rian tuven cqc
dat' cdc bd mit ung 'sudt tiep tuyen cgc

.ut oV itig" u tt<mi Ms' lP'"nP'r'd 
P' T'

t;t tii'^ ta" tttung so co cau chdn tieu'

trudt Ddi loan vd Philippin v6i ung 
'"U: ::il1 

oN' xlc

chomdinhcAcpnanuyiiuchantruEbangtrliphuong
chorn DB-TN deh 6 kir h tuyon'
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Bdng 2. CAc cd ciu chin ti6u dQng d6't dang chdm nghlch

DOng ddt"^' Ng-Th-n.

| 29-8-1977
2 08-8-1979
3 l9-9-1980
4 t5-5-1982
5 01-6-1983

6 12-8-1983
7 29-12-1986
8 28-12-1987
9 08-5-1988
l0 07-8-1988

I I 03-l l-1988
t2 16-3-1989
13 tr-9- 1990
t4 19-4-t99r
15 r5-t-r992

16 04-4-1993
t7 15-12-1993
l8 10-02-1995
19 05-6-1995
20 20-r2-t995

ToadO H
a'(N) l.'(E) (km)

17.44 I19.87 t2
16.01 rt9.65 54
13.89 120.12 148
14.92 120.@ 65
13.90 120.78 299

14.98 I19.86 32
15.2r rr9.40 52
18.96 120.50 30
15.05 I19.81 46
15.M 119.26 66

13.31 120.42 r40
13.42 120.39 138
22.24 120.43 39
14.40 120.88 160
r4.r3 120.81 160

nR nP,,_ P T''o4L@|yj-lj-_E-4
6.0 0l 41 207 52 285 5 r73 76
5.2 344 26 204 69 28r 22 t3g 62

331 33 139 58 234 13 30 76
4.8 338 M 194 51 267 4 166 7l
5.1 65 28 284 68 | 21 22r 63

B

4sg-ry--
16 13

18 15

r43 6
358 t9
97 16

30-7-1996
09-8-1996
r8-3-1997
05-5-1997
22-12-1997

09-5-1998
t7-7-1998
22-8-1998
23-8-1998
3 1 -8- 1998

13.07 120.81
23,00 t20.22
15.99 I19.18
18.44 120.85
18.76 120.90

14.51 t19.95
13.65 120.86
17.74 t20.or
15.08 r19.74
r5.14 r19.69

20;t5 t20.63
23.52 120.46
15.8r 119.28
14.69 119.88
15.06 119.97

53 4.7 324 45 165 47 245 | 148 792r 5.4 | 42 2rr 53 287 6 178 7444 5.0 279 45 s0 57 163 7 266 6247 5.3 50 31 201 61 305 15 91 7215 4.8 65 28 204 68 3UI 21 86 62

294 76 185 5
339 67 r58 23
166 68 317 19
r52 6t 39 2l
r32 67 22 8

33
129
45
42
32

15 4.5 160 32 t2 62 90 16 3r4 69 184 t415 5.6 37 36 208 54 302 9 94 80 2n 433 5.0 355 25 190 65 275 20 rr4 69 8 644 5.8 158 35 350 56 75 l0 284 78 166 650 4.9 l9r 45 334 52 82 4 182 70 350 rg
346 70 221
39 60 233

148 70 30
20 63 203

5.3 345 34 207 63 28t 16 156 64 r.t 20
5.6 348 31 168 59 258 14 78 76 168 05.1 19 25 223 67 306 21 151 67 39 13
5.7 348 43 2r3 56 283 7 r78 6s 16 24
4.8 331 37 186 58 262 I I 160 69 355 t7
s.0 32r 40 r52 50 237 5 105 83 328 5
5.1 132 37 339 51 58 l0 292 73 150 13
5.6 345 27 20r 68 279 21 136 64 15 14
5.1 ro2 36 243 60 349 13 tll 67 254 t9s.l ll3 36 269 57 9 ll r42 74 277 ll

335 ll
19 15

69 27
2t3 l0
zrt r7

5.8 177 32 08 s8 94 t3
5.1 0 49 t3t 50 148 0
4.5 162 39 304 58 50 l0
5.1 34r 32 208 67 281 t9
5.1 4 25 206 67 289 2r

21

22
z5
24
25

26
27

28

29
30

3l
32
33
34

06-9-1998 14.16 117.40 36 4.5 200
04-12-1998 20.41 120.54 15 5.3 2ol
26-8-1999 19.04 t20.55 31 5.2 I I
22-rvr999 23.5',t 120.20 33 5.1 n8

3r
47
29
49

47 62 r27 16
74 58 r40 6

215 63 296 t]
46 52 ll3 1

t2
29
l0
47

6dt gien t& tuB Eoqg c6c glii @ sau lGl5 km
vi 3Ga5 km vi 06 ftC lier quan ddn c6c ddi udn

TrAi D&, mor hc quri tdt ydu
kiCh teo trong d6i Beniof.

-Trqg a,Q e @ bdc Manit (phia bdc thrt d6
tldb, P/ldlipin); rrudng fng sudt uu rhd x6c

htiii cecmcT s6 1,2,8, 13, 17, t9,20vit23

301
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Bting 4. C6c co cdu ch6'n ti6u ilQng d{t c6 c5c bi mqt U'ng sualt tie-p tuydn cgc d9i gdn thEng drirng

hoic gdn nlm ngang

(v'r. Dong ddt Toa dO H M- = 
npl= =trP!,= P T Bsrr N _fr,_n. ;iN.' ]1g' (k-) "" tu?-IT AA-a9- Af69Atq-t8- A4 ,$-

I. Cocdu cheh fiea chliz thinh phdh chhn nghich lon (5p< 5r)
120.67
120;7r
r20.56
120.60
r20.78

120.85
120.2r
r20.48
r20.45
119.33

119.80
t20.31
120.80
120.6'7

tt9.&
120.19
r19.29

1 28-6-1978 13-92

2 t3-3-r98r 13.90
3 02-5- 198 l | 3.35
4 06-'l-1982 r4.2r
5 0l-06-1983 13.90

6 22-9-1984 18.35

7 r+lo-r987 11.04

8 05-4-1988 12.36
9 08-8- r 988 13.55

l0 22-9-1990 15.47

l l 16-6-1991 14.60
t2 29-3-1993 t3.37
l3 t8-02-1996 14.04

t4 20-7-1996 r3.86
t5 tr-r2-r999 15.87

16 25-12-1999 t7.1r
t] 06-0r-2000 16.21

168
144
60
r49
299

46
43
15

97
33

JJ

33
243
ll0
35

l5
l5

29
33
2U

80
24
l5
l5
33

36

5.4 37 24
4.6 12 27

5.2 301 24
5.3 30 21

5.1 65 28

5.1
4.7
5.5
5.4
5.7

5.2
5.8
5.4
5.5
1.0

2r5 66 306
r42 12 247

180 7',7 253

t4r 80 25r
284 68 I

9t 7r 2
247 69 tll

| 82 303

tr 75 252
345 77 240
176 76 217
239 76 162

r4r 74 3r
l0 81 264

52 342 17

57 344 r7
53 29r 8

51 r28 2l
4t 190 13

2l
24
29
30
2l

55 28 205 66 306 33

46 24 247 68 33r 22
3r2 t7 169 76 251 3l
339 15 88 85 191 38

335 r2 200 82 283 36

220 20 339 80 83 33

299 24 169 74 245 27

155 t2 290 81 27 36

r0 23 r24 80 231 32

trz 13 l l 88 336 34

69 2r5 l
58 148 t9
54 355 20
49 146 24
63 97 16

6 rr3 57
66 64 8

58 347 l0
48 90 14

53 19 8

r24
24

t44
24

22r

2r2
r7r
92

343
r20

229
r02
190
l0
89

64 r80 26 z',lo l
65 330 24 64 8

43 64 29 175 33

54 rr9 26 t7 23

57 84 3t 34',7 l I
29 68 57 r79 13

58 322 30 5t 9
59 243 27 t45 14

52 tlz 34 12 44

268 19

44 22
103 34

250 28
206 r1
4t 20
25 t7
422
247 1',7

4.5 13

6.1 3

22 264 83 336 34 196 48 8l 20
18 t9t 72 279 27 104 62 219 27

II. Cocilu ch6h ti€u chta thinh ph6'n chdn thuiln l6tt (5,.6)
l8 20-8-1918 t6.46
19 09-02-r983 r9.61
20 l6-01-1986 t3.7r

2t l9-8- 1986 r 3.95
22 08-4-1988 13.7r
23 24-0r-1990 14.61
24 03-3-1997 19.24
25 M-7-r997 23.58
26 27-5-1999 15.27

t20.49
120.50
120.81

120.19
120.86
118.69
r20.30
r20.52
r19.94

4.8
4.1
4.6

4.8
5.6
6.1
4.9
4.7
5.2

(bing 1) vi dang chdrn nghich 3l Oring 2).X6tvi
tri khOng gian cfrng nhu da.c didm CCCT, c6 thd
nhAn dinh c6c chAn tiOu niy liOn quan d$n c6c h0

drlt gAy truot bing c6 ngudn g& trong Bidn D0ng
vd ph6t tridn tdi ving bidn phia tlry Philipin. Trong
khu vrrc nghiOn c(ru c6c he dfn gdy niy dugc gqi
chung ld hc drit gay ay nam dio Llzon.

C6c trAn d0ng ddt 1995 (M = 5,0) vi 1998 (M =
4,5) li cic ph6 huj dia chdn xdy ra trcn bC mfr DB
TN. Tran dOng ddt ddu c6 co chd tnrot bing trai
vdi irng sudt n6n 6 kinh tuy€n trong khi tr.an dQng

ddt sau c6 dang chdm nghich, ring sudt nen TB
DN. Vi tri chdn tAm cflng nhu su dinh huong cfra

c|c ph6 huj t4i chdn tiou cho ph6p giri ttinh vC s/
c6 mdt hc dtt g5y sinh chdn DB-TN hong diOn tich
I 17"30'- I l9o E, 1 4o- 15o30' N, md c6 thd le phdn keo

ddi vd phia d6ng ciia drlt gAy bic Truong Sa, ranh
gi6i phan c6ch trfing Trung tAm Bidn Dong vdi
qudn diio Trudng Sa.

C6c trAn d6-ng dAt 1994 (M =5,8),1997 (M =4,9)
vn 1998 (M = 4,5) c6 CCCT nhu nhau, 0ruoc dang

truot bang vdi ung sudt n6n 6 v! tuydn vi cac IIST
TCD DRTN vd TBDN. Gng ulong Q nhu tildng
hgp trcn, cac dO.ng ddr niy c6 trd fien quan ddn d(rt

gdy truotbingDBTN ti dongnamqudn drioTruong
Sa ph6t tri&r t6i wng bidn flly nam dio [.uzon.

r0r LUAN

Trong virng ria dOng Bidn DOng, dOng ddt tAp

trung chfr ydu trong c6c hO drlt gdy dOng b6c Bidn

Dmrg, tty nam df,o llzon, bic Manila vi ddi Beniof

_/



cic gtltri 8 < p s l0 ddt khu'r'uc Bttl'*"='Cic cong trinh-NghiOn ctru

sav b6c r''lunilu. g'J'l ;;;;; - Dia vit l! Bien' r' \11' -i/ -61

u?1";;*t;Gn Song t5r \cL\fr \r\ LL'o\c ri nnk' 2003 : Dac

diem c6c h9 dut gil: sinh chan khu vgc Bicn DOng'

c CKHvTD' 25' 1' l-8'
k' lO[n : Thanh laP'

bian \-ict \am vd k0

tii tiHC\-06-12'
.Hi\0i'

lrl03 : Phan

vu ''il)il*:l
,ve

rrong ho dirt gdv ":f;#:$Tir:^:r':i: arionar Seismorogicar

vi )gram ;The search will

rugt t]tqO+ and 0l-06-2000

ve P 3.5 and longitude 100"

o Phia nam' 
E to l2l" E

SUMMARY

Seismo'dynamic charactetistiT :l:n" 
Eastern

t";;i;"i region of the East sea

h.

Cong trinh duoc hoin ttranfr;o1t-I11 nn tt"

chuong trinh nghrln citu co bin trong linh vgc

khoa hoc tu nhiOn'

TAI LIEU THAM KHAO

tll R l;?r:"J'i; ratitudinar compress,ve
Ddtt tron - r). sional axes. ln such a s

N; A, UUN

t2I NGIXEN VAN LUONG"BUI, CONG Q

leei-:'D4c diem trulng *g::?:'lt:l Sr 
t<hu

Bien Dong ua ftc t+n' i+p ttti CKH vd TD' T'1
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