
4\.36t-371 Tap chi CAc KHOA

r. uo oAu
Trong khuon thd trq,p t6c nghi0n cuu d6i drn

gf,y Song Hdng gita Vi0n Dia chdt. Trung t4m Khoa
hgc Tg nhi0n vi C0ng ngh€ Qu(ic gia vd c6c nhd
khoa hoc Ddi [oan, fi l-1997 d€n ll-1999 dn tidn
hdnh tridn khai mang fam tam thoi Kinemetric K2
ghi dOng ddt doc d6i dut giy ndy. C6c thidt bi cho
ph6p ghi ce 3 thenh phdn van toc chuydn do.ng vi 3
thanh phdn gia tOc rung dong ndn ddt.

Giai tloan l, tt rhang L1997 den cudi trang 9-
1997 m4ng lu6i gdm 7 tram ducrc ri& khai d.oc
ddi dut g6y ndy tren chiAr dii hon lm km, h) Bio
Y€n (Ldo Cai) d(h Doan Htng (Phfr Tho). Vi tri
det cec ftidt bi ciuan sit duoc ghi tong bdng t .

Bdng I. Vi trl dit thidt bi - giai doan I

l2-20n

TT \gi.dit Kinh d0 Vy d0 Ki hi€u hamthidtbi E N' darm6v

104.50 22.23
104.80 22.t1
1M.70 21.88
104.80 2r.75
1M.70 2r.56
105.00 2r.73
105.20 21.63

I Bio YOn

2, ltcYAn
3 

-Van 
Yen

4 TrAn Yen
5 Ca Vinh
6 YOn Binh
7 Doan HDng

BYOI
LYOI
VANI
TYOl
CAVl
YBOI
DHUI

3

4
5

6
7
8

9
l0
ll
t2

Hod Binh
chi Nc
Th6i Nguy€n
Duy Ti€n
Ninh Binh
Kidn Xuong
Phri Li6n
Chi Linh
Bic Giang
HiNOi

DINH VAN TOAN, Y.BEN TSAI, HSIN HUNG WU
TRINH VTET gAC, NGI.IYEN TRQNG YEM, PHAN THI KIM VAN

B6c Bg vd lAn cAn, tt Doan Hing ra phia bd bidn.
Vf tri c6c tram quan trdc ldn ndy duoc ghi trong
bdng 2 . Trong sd I 2 tram neu tr€n c6 ddn 5 tram li :
Hoi Binh, Duy TiOn (Hd Nam), Kidn Xuong (Ih6i
Binh), Ninh Binh vd He Noi thidt bi thu ph6i dat
trOn n€h d[it da b& roi. C6c khu w. c ndy dO\ c6
chi€u ddy trdm tich De Trl kh6 lon, klroing @ - 70
m ddn vii tim m6t nhu & Kien Xuong. d cac tram
cdn lai ndn d{r phAn l6n li s6t, s6n phdm phong
hoa tnd6 g&.

Bring 2. V! trt dit rhidr b! - giai dogn 2

Tr il",i,.fi Kinh dQ vY dQ *t *e"

I Doan Hr)ng 105.20 21.63 DHUI
2 Vinh Yen 105.62 21.41 VINI

105.34 20.81 HBOI
105.80 20.49 CNOI
105.85 2r.59 TNG1
106.00 20.64 Dml
106.00 20.27 NBII
106.40 20.39 KXOI
106.63 20.80 PLII
106.40 2t.to cul
to6.20 2r.28 BAGI
105.81 2r.03 HANI

Ndn ddt & c6c tram dlt thidt bi hdu hdt li s6t -
sin phdm phong ho6 tr) da goc. Rieng & rram Ca
Vinh thidt bi thu duoc det ben ndn d6 dolomit.

Giai tloan ll - ti cudi tdlr6ng9-t9F7 ddn th6ng
ll-1999, mang duoc ting cudmg den 12 tram. C6c
thidt bi niy duo. c bd ri doc theo dogr tAy nam cfra
ddi dft gfly thuoc dia phAn cic tinh & ddng bing

Muc tiOu hidn khai m+ng tr?m ram thdi le
nhim g6p phAn tim hidu tinh hoat d0.ng dia chAn
cria ddi drlt giy SOng H6ng vd lAn c0n trong rhoi
gian hiOn @i. COng viOc ndy duo. c xem nhu mOt
phAn cria dd tii : " Nghi1n ciu tinh dQng ttdt vd quy
lwil di chuydn dQng ddt ddi dtht gdy Silng Hdng" do
Gs Ts Nguy6n Dinh Xuy€n ldm chri nhiOm,
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cfia c6c trAn dong d{t.

Dd minh giii kct qui bu6c ddu' ch(rng toi d6

ti0n hdnh xem x6t *oi tien quan gifa dac didm

chri biOn, c6 bd sung c6c kdt qui phAn tich tdi li€u

tt vi trong luc cho lanh thd bic Viet Nam trong

vdi n6m gAn daY. .

kdt, d6nh gi6 mdi quan hQ gita chfng.

Mac di kdt qui dat duoc cdn rdt khiOm t6n,

vua
Jf li
dt nh

. dua

phuc vd lich sfr tidn ho6 dia chdt vi c6c quA trinh

clia dQng luc xdY ra 6 daY.

II. TiNH TRAI{G TAI LIDU THU THAP DUOC

VA XU IY PTMN TiCH

LTinh trang tdi li€u thu thQP duqc

bing mQt phdn mdm chuyOn dung. Tin hiOu ndy

362

cung vdi thdi gian s6ng tdi c6c tram duoc xem x6t

ad iim c6c tran dong ddt ddng thdi ghi dtroc 6

nhidu tram. C6 trOn 40 trAn dong dat duoc ghi lai

bang tu 2 tram miY ghi tro lon.

C[ng cAn n6i rang, c6c thi0i bi ghi o noi niy
hay noi kh6c doi khi vii
nguycn nhln nhu h6n s6t

Ainil nang... Didu d6 ddt

6 cit 4 sinh dOng

ddt, ta g stl dung

tinh ph vd co cdu

ch{n ti irAn dOng

ddt duoc dua vio phAn tich o day chua c6 mOt trAn

ndc thoi min di6u kipn nOu trOn, mac du c6 nhtng

tran xay ra ngay gdn trung tlm ciia m4ng m6y

quan tric. Cac tran dOng cldt c6 ttt 2 tram m6y tr'l

lOn ghi lai duoc lict kc trong bdng 3.

Trong qu tr4m

ddu ghi duoc nhdt

chi mOt vii tr

X6t c6c bang s6ng trcn mdn hinh

cho th{y, tdi li€u chdt lrrong tuong doi

tdt. Hdu hdt c6c dt ghi duoc cho PhCP

x6c dinh kh6 16 thdi didm t6'i cia s6ng P vd s6ng S'

C6 thd tha/y duo. c didu ndy tren vi du vd bang ghi

Nhu vay c6 thd n6i rang, so li€u thu thAp duoc

tu mqng mhy ll2 drim bio d0 tin cay, c6 th€ y€n

tem khai thac srl dung ching,

2.Vd xft lY Phdn tich sA'li€u



3

7

7

2
2

I

t

3

4
)

6
7
8

9
l0

30-01- t997 t7h59',43"
22-0/.-1997 18 43 59

22-U-r997 220226
23-U-r97 0329U
n-a-D97 03 31 38

23-U-197 09 00 36
27-M-r997 023324
27-U-r997 17 15 00
02-05-t997 21 06 l8
l9-05-1997 l4 l9 3l

ll 07-06-1997 2107 57

12 t6-07-r997 rl 47 13

t3 24-U-r997 132136
14 30-09-t997 112626
15 30-09-1997 133233

6 DHU,YB,VAN,BY,TY,LY
5 DHU,VAN,BY,TY.LY
5 -nt-
3 DHU, ry, LY
5 DHU;YB,VAN,TY,LY

VAN, DHU, }ts
DHU, CAV, ]IB, VAN,
BY, TY, LY

-nt-
DHU. TY
DHU, TY

BAG. PLI, CU, CN
PU, CN
BAG. DHU
DHU, TNG
BAC, KX, CU, HAN,
TN, HB, CN

Bdng 3. Drnh mgc c{c trf n tlQng a|{t ghl dugc

trf'urs 
dong ddt gfi! ddu)

chuyOn dqng PCSUDS [7, 9]. BQ'chuong
rinh ndy c6 nhiOu modul v6i nhilng chfrc

nlng ktric nhau : chuydn ddi d?ng sd liQu,

d6nh ddu thdi didm s6ng tdi,.lgc nhi€u,

tlnh phd.., Chuong trinh HYPOTIPC cho
ph6p dinh vi chAn tiOu c6c trfln dQng ddt

duo,c x0y dgng tren co s& giii bdi to6n

nguo. c theo phuong ph6p Geiger [9].

CSch giii bii to6n d{t ra & day le tim
c6c tham sd m0 hinh gdm :'to4 dQ chan

tiOu vi thoi gian xdy ra dong ddt sao cho

thdi didm ddu khi s6ng P t6i cilc tr4m giila
tinh to6n l! thuyel vi quan sft c6 dQ lQch

nh6 cht'p nh{n dugc. Theo cdu trfic cfia

chuong ninh HY?O7lPC thi c6c th0ng sd

ddu vio bao gdm ; dQ sAu chAn ti0u dr1

do6n, thdi didm t6i ciia ci s6ng P vi s6ng

S, dO dai khoring thdi gian tdn tpi s6ng,

d{u phan cgc ciia s6ng P d thdi didm tdi
duoc xic dinh tr€n cic bdng ghi dong ddt

vd m0 hinh ven tdc tmydn s6ng trong v6

Quii Odt vdi ci gi6 tri r! sci giila vrn tdc

s6ngPvdS-(Vp/Vs).

Ngoii c6c tham sd c6 thd ldY dugc

tru. c tidp tren b5ng ghi, viOc du doan c6c

tham sd cdn lqi chfr ydu dua vdo c6c k€l
qui nghi0n cfiu vd dQng d{t trudc d6 vi
d?c tng
nghi tieu

dgc que

nghiOn cfu cfra Vign VAt li Dia cdu rong-
nhi€u nim qua hdu hdt chi ph0n bd trong

khoing tt l0 ddn 15-16 km' Tr0n co sd

nny, dUa them vdo dac didm tlii chdt dd

du do6n mOt gi6 tri ndo d6 nim trong

khoing nOu trOn vd dua vio tham s0 m0

hinh ban ddu. Sau khi de c6 di cac tham

sd ddu vdo, vigc tinh to6n ti thuydt dugc

bit dAu thuc hiQn. Thong thuong nghi-Om

ban ddu duo. c lua chon it khi dat do lOch

nh6 cdn thidt giiia gi6 trf quan s6t vd l!
thuydt, boi vey bii to6n duo. c tiep tuc

bing qu6 trinh tinh lip.

V6i viQc s& dung bo chuong trinh nhu

tr€n, sd lieu vd c6c trAn dQng da't do mang

m6y K2 ghi duc.c dua vdo Ph0n tich.

Trong sd cdc thong sti & dAu vio, vln t&
truydn s6ng trong v6 Qui Ddt ngodi sfr

dung mo hinh cfra ViOt Nam do Vion Vot

lf Dia cdu x0y dung, dd srl dung ci m0

l6
t7
l8
t9
20

2l
22
23
24
25

26
27
28
29
30

30-09-1997 t5 4543
3UfJ9-r997 183442
03-10-1997 ll 4056
06lGl997 033409
r7-tFt997 0037 23

3l-tul99'l ro2442
23-r2-rwl t30942
29-r2-rwl 0/.M24
29-r2-rwl 202524
02-01-198 044141

02-01-198 223449
10-01-1998 t24215
l0-02-1998 l5 l7 55

l5-03-1998 2153 03

07-ll-1998 05 46 l6

3r 08-ll-1998 080308
32. r5-0r-r999 15 1604
33 30-04-1999 190842
34 26-05-1999 Ur904
35 24-06-1999 225358

36 08-07-199 041138
37 11-09-1999 15 26 49
38 14-rj9-1999 020932
39 15-09-1999 022225
40 r5-@-r999 18 30 26

4
2
2
2
7
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hinh cria l6nh thd DAi [,oan, C6c tinh todn cilng dugc tidn

hil'lh thft nghiQm vdi nhidu ei6 tri ti sti Vrry, thay doi tr)
1,68 ddn 1,78, Vige tinh to6n x6e dinh magnitut ciia c6c tr4n

dQng da't duo,c thgc hiQn bing sfi dgng cOng thrlc cu6

Nguy€n Dinh Xuy€n F5l thAnh l{p cho l6nh thd Vi€t nam :

Ms = 2,67 logro ( T " P ) - 2'49

trong d6 (T - P) le d0 dAi khoing thoi gian tdn t{ s6ng tren

bang ghi dQng ddt, P - thdi diem s6ng tdi, T - thdi didm ket
thfic s6ng, thOng thuong duoe chqn fai vi tri, noi md bi€n d0

s6ng khodng blng 2 ldn phong nhi€u.

V6i cAch den hdnh nhu tren, chan tieu {ua26 tr{n dQng

d{t c6 tU 2 tr1m tro lOn ghi, di dugc dinh vi r,6i sai sei drim
bio do tin cAy, Kei qui phAn tich bu6c dAu ghi trong bcfng

4.

Bdng 4. K6't quA xAc d!nh thong sd eric tr{n dQng dt't

Ngdy,
th6ng

Thoi gian vv dQ Kinh d0 D0 sau M

III. PHAN B0 cAc ct-tAJi rArra
l{2
cAv

MOi lien hQ gi0a cAc hQ thdng dftt gdy

ki€h tqo vA clOng dAt do mang m6y K2 ghi

dugc xem xbt bdt ddu bing vipe dua c6c

chan tam dong dAl i€n so dd dfit gAy.

Trong drl so d'd dtt gAy idnh thej b4c Vigt
Nam dugc sr! dilng lAn ndy, xAy eir,rng dua
tren sd dd m+ng iudi dut gdy trong ban dd

Thanh he . kieh fiic do Gs Trdn V[n Tri
chri bien 1988 [12j, c6 bti sung c6c k91 quri

phAn tich tAi liQu tt vd. trong luc thuc hr0n
trong vdi ndm qua I I 0, I 1 ], C6 thd they, kdt
quri khai th6c di thuong tir vA trong luc
l4nh thd bic Vi0t Narn nhu vira nOu. cho
ph6p khdng dinh tinh dirng ddn vd phAn

bd khong gian cria c6c hQ theing drit gAy

chinh ; ngodi ra mOt -sd h9 thong dft gAy

cirn it duoc n6i d€h nhu : hQ thong drit gAy

phuong kinh tuydn, phuong ddng b6c -
tay nam vi phuong 6 v! tuyOh duoc phrin

6nh rO n6t vd chi tiei hdn trong kdt qui
phln tich hai loai tdi li€u tren (hinh 3,4).
Tdng hqp kei qui phan tieh niy, li€n kei
t'6i so Cd dE c6 cho ta m0t so dd drlt gA;'r

c6 mfc do chi tiet vd tin cay hort (hinh, 5).
Didu ndy c0ng rao didu kiOn teit hon cho
r:i€c tim hidu moi quan h0 gila cdc frO

thOng dirt g[y vd rdc hc,at dong Cing d?it.

Xern x6t ph6rr bd chdn tAm ciia 2E

tr&n d0ng dat do mang K2 thu duoc cho
thdy, hdu hdt c6c tran dong rldt xdy ra
trong cAc doi d,lt g5y kieh tac dI duoc

xAc <iiirh. Trong scI do co 19 trAn xAv ra
trong c6c ddi Cft g6y phuong tey bac -

dong nam thu5c vung TAy Bac vi doi
Song Hdng. So cdn lai phAn bd trong clc
Crrt g6y vdng cung thuOc ving DOng Bdc.

Chidu sAu cl"iAn ti€u cira circ trAn C0ng ddt
thay ddi trong khoing ti I ddn 2,1 km, v6i
magnitut tn 9,83 den2,45 d0 Richter. Ni6i

trong pham vi ddi dft gdy Song Hdng chi
mdi xdc dinh duoc 5 trin. Trong so ndy. 3

ffan thuoc d6i Song Ctrdy, I fian thuoc dft
g[y S0ng Hdng vd I tran xdy ra trong d'it
gAy Doan HDng.

Nhu vAy, nOu theo s0 li6u cria mang
K2, thi hoat d0ng dia chdn crla ddi SOng

07-08-99
05-26-99
l l-08-98
I l-07-98
02-10-98

03-15-98
0l- r 0-98
0l-02-98
0l-02-98
12-29-9',7

t2-23-97
10-17,97

l0-06-97
09-30-97
09-30-97

07-24-97
07-16-97
06-07-9'7

05-19-97
u-2'7-9i

04-2i-97
M-23-97
M-23-97
u-23-97
04-22-9'7

04-22-97

04:ll50.229
04:19:07.160
08:03:37.430
05:46:44,040
2l:53:2i.020

l5:18:04.120
12:42:19,990
22:34:39.120
04:41:29.674
20:25:54.010

l3: l0: i2.940
00:37:50. i80
03:34:14.820
lE:35:04.150
l5:45:58.920

13:21:52.330
ll:47:29.990
2l:08:12.890
14:19:M.780
O2:32:57.340

AO:fi:29.790
A9:ffi:09.720
03:31:48.230
03:29:1i.940
22:01:59.360

18:43:53.260

22,$ 2.06

16,35 I ,36
10,4 1,51

9,09 t,7 4

2'.1 ,19 I,53

21,62 1,69

9,Cil 0,83
17,85 2,28
19,39. 2,04
13,34 1,72

9,64 1,96

5,42 1,39

18,62 1,55
't,63 

!,28
15,62 I,35

9,35 1,i 5

3,8s 1,65

12,23 2,10
10,76 1,92

16,30 2,06

15,05 I,36
9,77 1,65

18,38 0,98
18,60 t,24
l;00 2,19

r,00 2,45

20.7220 i06.6715
21.8462 r07,9400
21.5040 106.0968

2r.5657 106.1520

2r.2713 rM6542

2r.3643 105.2152
20,4987 105.8598

19.74r0 106.0007

19,8010 105.9873

21.1017 106.2280

21.4370 106.2028

21,.291'7 106.0397

20,684i 105.6077

20.i532 1064nA
21.0267 104. r 882

2r.2510 104.8688

2t.9891 104.8?03

2r.2425 144.8722

22.9833 i04.9918
23.W'72 !04.9865

21.6998 i01M.9993
22.9',777 10104.9667

2r.7122 105.0135

21 ;t lr5 105.01 l7
22.9r'72 t%.95t7

22.9480 1104.92'73
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SUMMARY

Preliminary interpretation of the earthquake data
recorded by the K2 - network along the

Red River Fault zone in Vietnam ( 1997 . 1999 )

To study seismicity of Red River fault zone
in Vietnam, a temporary seismic network were
deployed from January 1997 to November 1999 in
framework of the cooperation between the Institute
of Geological Sciences - National Center for
Natural Sciences and Technology of Vietnam and
Taiwan Scientists. During the first stage, from
January 1997 to September 1997 the network
consisting of 7 stations were distributed along the
section in : Laocai and Yenbai; in the second
stage, from the end of Septemler 1997 to
November 1999 the twelve stations network was
deployed in the area of the Hanoi basin and
adjancent region.

The objectives of this sudy is to.collect more
data for better understanding the current seismic
activity and the problem of seismic hazard in the
area of the Red river fault in Vietnam.

During the mentioned above time period more
than 40 earthquakes were recorded by at least two
stations. The numbers of events were detected by
single station are also reached about 40
earthquakes. The earthquake locations canied out
by using the software program HYPOT1PC and
PCSUDS allowed us to determine for the past time
26 earhquakes. The foci are determined at depths
of 1 to 27 Y{n, rnearnvhib the duration magnitudes
are betrreen 0.83 to 2.45.

The conelation between these earthquake
epicenters and fault distributions in North Vietnam
show that, most of the earthquakes are occurred
inside the main tectonic faults in the Northwest and
Northeast structural zones. Along the Red rive'
zone were observed only five events.

The low seismicity detected by the K2 - network
is consistent with the data recorded by the
teleseismic network deployed around the Hanoi
area by the Institute of Geophysics (1995 - 1997).
The limitation in the depths of earthquake
hypocenters obtained by the K2 - network recoids
and in the previous studies in the Red river fault
may be related to the underlying high conductivity
zone beneath the hypocenter distributions derived
from the magnetotteluric investigations in the
region.
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