
l. uo oAu

ch vd rhdp.
ng An Trung
en hAn thdy
d0 dia phAn

Viet Nam thi dong dAt manh nhdt duoc bici Ie dong
ddt Hd NOi nam 1285 vd dOng ddt L_r.rc y€n nam
1954 c0ng khOng manh hon 5,5 do Richter [10].

ho^a d6ng ddt mi hoat d0ng dia chdn rhdp hiOn nay
chi la tam thdi ? Nhffng nghiOn cuu dd duot thuc
hiOn dua ra nhfrng ! kidn kh6c nhau vd vdn dd niy.
C.R. Allen Il] dua trOn kdt qui kh6o s6t dia mao 6
VAn Nam (Trung Qu0c) cho ring trOn drit g5y
Song H6ng trong Holocen, khoing 1.000-2.000
nfm tru6c, dd xdy ra dong ddt manh g,l- g,3 do
Richter vd dOng ddt nhu rhd cfrng c6 khri nang xdy
rq lrong tuong lai ; chu k! lip lai cira dong ddt dy
li khoring 1.800 nam. Tapnonier vd cong su [3]
oghien cuu dfrt gAy SOng Hdng rren dia phAn Viet
Nam hi eho rang b d6 c6 thd xdy ra dong ddt M >
7,5 d0 Richter. Trong khi d6 c6c nhi dia chdn
Trung Quot lai cho rang trong doi drlt g6y SOng
Hdng kh6ng c6 d0ng ddt manh hon 6 d0 Richter vd
xdp ddi niy vio vDng cdp VII vdi chu k!, lap lai
475 nFm [2], con & Vier Nam, d6i Song H6ng
duo. c d6nh gi6 ld vr)ng ph6t sinh dong ddt manh
6,2+ 0,3,d0 Richter [8]. Viec ldm 16 vdn dd n6i
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\TOT Sd OAC TRI.JNG DIA CHAN
cuaDor DUr cAv soxc ndxc

NGLYEN DiNH XLIIEN, PHAM QUA{G HTING
PHAM DiNH NGTmN, TE Tu SoN, TRA\ THI MY THANH

trOn 16 rdng ld rdt quan trong ddi v6i viOc phong
chdng gi6m nhe thi€n rai dOng ddt o Viet Nam vi

iI. HOAT DONG DIA-CHA\ITilF\T TAI TRONG
DoI DLTT GAYSONG HdNc

So liOu dong ddt ru moi ngudn c6 rhd tim dudc

ddn 1999, sCi liOu quan tr6c cria h€ th6ng tram K2
cria dai hoc trung uong Chungli (DAi [,oan) dat
trong ddi Song Hdng fi Utggl ddn l111999. Trlng
cong dd thu duo. c s0 liou vd 328 trAn d6ng ddt chan
c{p 0 < M < 6,8 xdy ra trong d6i Song H6ng vd lAn
cen, ffong pham vi cAch drit giy SOng H6ng 50 km.
Ngoai trri trln d0ng ddt lich srl ndm 1635 xdy ra 6
Y€n Dinh, Thanh Ho6 trong d6i drlr gdy Son [a c6
chdn cdp M. = 6,8 (hinh I) vd trAn d6ng ddt 6,0 dO
Richter xdy ra ndm 1934 o ria nam ddi COn Minh,
t{tcAc6c tr4n dOng ddt trong d6i Song Hdng vi lAn
cAn ddu khOng manh hon 5,5 d0 Richter. phdn lon
s0 liOu thu thAp duo. c ld dong ddt trong the kl ZO.
Tii licu lich sfr chi ghi lai nhftng tran d0ng ddr
manh. Nhu dd n6i trong phdn m& ddu, I phdn d6i
dftt gey S0ng Hdng rr€n dia phAn Trung euoc, rr]



Hinh I ' Blin dd chan ram ddi dut gay sOng Hdng vd ran can (1900-1999)

lgN*= a_bM

trong d6 N* li sd lucng trung binh hdng nim cria
dong ddt chan cdp > M. Vi sd ti€u & phdn lanh thd
Trung Qudc khong ddy dri, chfing toi chi thidt lap
duoc quan hQ niy cho phAn d6i fien lenh rhd Vict
Nam co diQn rich 50.000 km2. Trong rhdi ky lgc[i-
1999 quan hQ chah cap - tCn su{t thinh 2) & dey h:

lg N* = 2,9429 - 0,8371 M.

,416 tuc ld ) 3,3 tr€n diQn
tich 1.000 sudt trung binh
6 mot ddi ng binh - ye'u.
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Hinh 2. Dd thi lap lai dong da't dtri drrt gay
SOng Hdng vd l6n c0n (S = 50.000 km')

giai doan l9OO-2999

Mot dec didm niia li trong ddi Song Hdng ld
dong ddt chi xdy ra d phAn tron cia v6 Tr6i Ddt, do

sAu chdn tiOu kh0ng qu625 km (hinh J). TrOn hinh
3 c6 mOt nh6m chan ticu & do siu hon 30 km, do li
nhiing trAn o ria phia nam cira d6i COn Minh, VAn

Nam (Trung QuOc). D4c didm niy phi hqp v6i kdt
qud nghiOn c(ru c6'u truc sau b4ng phuong ph6p fi
tellua trOn c6c tuydn c6t ngang doi Song Hdng cria

Pham VIn Ngoc, Dodn Vin Tuy6n [4,7]: dudi d0

sAu 25 km ldtdng cdu trric c6 d0 ddn diOn cao. Di€u
d6 c6 thd licn quan v6i trang thdi n6ng chdy cuc b0
hoac d6o cria ddt d6 ; ndu vAy, tdng niy khOng c6

khi nang tich lu! nang luong g4y dong dAt.

m. DONG oAr cuc D.{J rRoNG
DOI SONG HdNC

DOng dat manh nhdt dd xdy ra vd ghi nhAn

duo. c trong il6d SOng Hdng c6 chdn clp khong qu6

5,5 dQ Richter. UOu d6 di ld d0ng ddt cuc dai hay
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s6 khl nlng xdy ra nh0ng trSn dQng ddt menh hon
7,5 th$m chf 8,1-8,3 dQ Richter nhu C.R.Allcn vl
Tapponicr d6 d6nh gi6 ?

Lf thuyCt cu, c hi crla Gumbel [2] thudng duqrc

rlng dgng dd gilii dip cflu h6i nny vi c6 l€ uu viQt

trong di0u kign ddi S0ng H6ng vi n6 khOng ddi h6i
mQt t+p sd liQu th{t ddy d0, Hnm phan b0 cic cgc
hiGumbel III

G3(x) = exp{-[(or-x)/( ol-u)l 9]
cho ph6p tim gidi hgr trOn ol cfra c6c cgc tri x quan

sit thdy trong c6c khoing thdi gian cho trudc. Trong

tntdng hqp cfra chtng ta n6 cho ph6p tim gi6i hqn

nOn cria chan cdp trong mQt vr)ng theo sg phan bO

tiQm cgn crla c6c gi6 tri chen cdp ldn nhdt quan s6t

thdy rong c6c kho{ng thdi gian cho trudc. Him
phan b0 c6c cu, c tri cria ehdn cdp dQng ddt trong
ddi S0ng H6ng vi ltn c{n trong thdi gian l9l0-
1999 cho tnOn ftrnlr 4, Gi6i hpn crla chan cap li
Mt -r. = 6,1. So s6nh v6i c4c gi6 tri Ms ,nax = J,p
vt 6,1timthrqctrrrdc day heo c6c t{p sd liQu 1976-
1992vt 190G1992 [6] chfng ta thdy phuong ph6p

Gumbel dtr cho c6c ditrh gi6 dn dinh vC dong ddt

c!rc der rong ddi S0ng Hdng vi l0n c{n,I

I

-t
I

0,5 0,8 0,9 0,9s 0,98 0,99 0,99s

Htnh 4. Phan M dQng ddt cu. c dai hAng ndm trong ddi Song H6ng
(Ihdi ky 1910-1999, M > 4,0) theo him Gumbel iII

MQt cech tidp c{n kh6c ll danh gi6 dQng ddt
cu. c d4i theo kich thudc cria dw g6y ddc tnrng b&i
chidu dii c$a cic doan drlt g6y vd b€ dAy tdng hoat
dQng (tAng chrla chAn tieu d0ng d{0. Ct! gii thidt ld
dQng d{t cgc dai trong d6i Song Hdng khOng bf
gidi hpn bdi chidu dai dft g6y. thi n6 vln bi gioi
hp b&i bd dAy cfia tAng ho4t dQng. Trdn dOng ddt
cu. c d4i khong thd c6 kich thu6c vuot ra ngoii tAng

nly, nghia ld trong ddi SOng Hdng chan d€u cria
dong ddt cuc dai phii nim trong tCng ddy 25 km tr)
mat ddt. Ndu chi€u cao cfra ch0n tiOu phu thuoc
vio chan cdp theo tuong q0an :

nhu dd thidt l{p theo sd liQu dQng ddt Vigt Nam [8,
l0l thi vdi chi€u cao 25 km dQng ddt cu.c dqi trong
ddi Song Hdng sE le Ms max = 6,1. N6 c6 thd chi ld
5,9 n€'u tinh bd ddy tAng ho4t dOng tir m6ng ke't

tinh 6 do sau 3 km,

Bidu dd phan bd d0ng ddt trong ddi theo ch&n

cdp vd d0 sAu trln hinh 5 cho thdy su phr) hqp cria
gi6i han chan cAp (duong cong tinh to6n) v6i quan

set thuc td.

Nhu vay ci 2 phuong ph6p d€u cho kdt qui
dinh gi6 nhu nhau v€ dong ddt cu. c dai c6 khi nang

trong doi Song Hdng: M5 641= 6,1.6 thd g6n cho

dai luong niy sai sO 03 don vi nhu sai s0 d6nh gi6

Mag,

log l" = 025 Ms - 0,12
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Htnh 5. SU phU thuoc cfra M, -.r. vlo d0 sau trong pham vi ving hoat dong ddi dut g6y Song Hdng vd lan ctn

chen cdp. Cdn n6i th€m gi6 hi 6,1+ 0,3 ld gi6i han
trOn cria chan cdp cuc dpi, hong thu. c tOt c6 thd
kh0ng dat t6i.

qui nghiOn c(ru ca'u tnic sAu bing phuong ph6p nr
mOi trucrng ddt da trong
nang tich lu! (mg sudt,
cfra chAn tiOu dOng ddt

hong d6i lon hon binh thucrng ddn 2ldn tgl .

NOu tin vio kdt qui d6nh gi6 ch(rng tOi vrla n€u
thi cfing thdy hoat dong d0ng d{t thdp rrong ddi
S0ng Hdng nhu dd quan slt thdy ld thuOc tinh cria

d6 li nhilng "khoing trong dia ch{n" noi c6 *rd
x6c sudt sE xdy ra dOng ddt M < 6,1 c6 thd li cao.
Nhung toin ddi Song Hdng khong phrii li mor
"khorlng trdng dia chen" dang tidm dn nhtng thim
hoa dia chAn hon 8 d0 Richter.

IV, cHU rci lAp LAr D0.NG oAr cUc oel
Chu k! lap v ld

khorf,ng thdi gi dai
licn tidp & cing Dai
lugng d6 c6 thd x6c dinh duo. c theo quan hO chAn
cdp - tCn suat theo cOng thrlc :

Tmax = trt Oa-bMmax-log$SMmax)
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hong d6 S ld diOn tich cria vrhng pgudn c6 quan h€
chAn cdp - tdn sudt lgN* = a - bM, S(Mmax) ld
diOn tich cria ving chAn r4m dOng ddt cu. c dai Mmax.

NOu xem ving chAn tAm d6ng ddt chen cdp M
nhu mothinh chfi nhar v6i kich thu6c lx(M) _ chidu
ddi chen ti€u vd2hr(M) -2 ldn d0 s4u chan fiOu (bdn
kinh nh6 nh{t, tric Id mot nfra chi€u ngang cria mot
ving chAn tAm, bing d0 sAu ch6n ti€u) rhi theo [8] :

S(Ms) - tg0'sMs-l'06 t t60'2sMs*0'3 k*2

Sr? dung quan h0 chan cdp - tCn sua.t di ttridt lap
& phAn 2 cho phAn d6ri SOng Hdng vi lan can fien
dia phen ViOr Nam v6i diOn rich 50.000 km2, ta xac
dinh duo. c chu k! lap lai cria d0ng ddt Ms > 5 ld
876 nam, cria do.ng ddt Ms > 5,5 le 1.306 nam cdn

'cira d0ng ddt cuc dai 6,1 d0 Richter ld 2.140 nam.

Chu k! lap lai c0a dong dtit 5,4 d0 Richter 6
ving llc YOn cfing duo. c x6c dinh theo chu trinh
dia chdn, thiei l4p duoc cho ving chdn riOu d6ng
da't tlc YCn 1.954, c6 gi6 hi T = 1.060 nam [9]

- v. vAN roc prcu cHLlriN DIACHAN
Krft\ T4o rilE\r DAI TRoNG odl sONc HdNc

N6i chung thi dich chuydn kidn tao c6 rhd quan
s6t tha'y trOn thuc dia bing c6c phuong ph6p tr6c
dia, dia chdt, dia m4o ld do ddng chdy li0n tuc nhot
d6o cria ddt dL vd c6c dich chuydn dia chan gay ra.
So liQu dOng ddt giip d6nh gi6 phdn dich chuydn
gdy ra bdi tap hqp c6c rrdn dong ddt tir ydu ddn
manh. Ddi v6i d6i Song Hdng - Song Chdy chring
tOi ldy ving chan tiOu d0ng ddt Luc yOn 1954
(hinh6) dddenhgiedai luong ndy. Chon virng chAn
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sudt nen 6p c6 phuong b6c - nam.

V0n tOc dich chuydn dfa chan kidn tao xAc dinh

bEi cong thtc :

v = V/s.t

trong d6 V ln tdng thd tich ddt d6 di chuydn qua

tidt diQn S cfra vDng chAn ti€u trong thdi gian mOt

chu trinh dia chAn t.

Ndu coi m6i chdn tieu dong ddt Ii m0t hinh lap

phuong c6 canh li , dfrt doan trong chan ti€u huong

thing dung chia dOi chan tieu vd cing phuong v6i

dut gAy, dich chuydn tuong ddi giiia hai c6nh ld di thi

thd tich ddt de bi di chuydn bdi tran dong ddt i ld :

AV; =$.di2=M6,f2V

trong d6 $ ld tidt diQn cira chan ti0u. Moi ld
moment dia chAn cfra d0ng da't i, ltloi = $.d1'u' u Ii
modul c6t cfra ddt d (hinh n '

Hinh 7. Mo hinhg mOt chAn tiOu d0ng ddt trong

ddng chiY dia chdn - ki€n tao

Tdng thd tich ddt 4 *d t4p hCp N; tran dong

d{t trong chu trinh di4huydn qua tiOt di€n virng

chdn ti€u sE ld :

V= lAVi.Nl

Ni x6c dinh duo. c theo quan hQ chdn cdp - tAn

sudt, Mo x6c dinh theo M bing hQ th(rc log Mo(M)

= Cr+CzM. Thay vdo c0ng th(rc tinh v ta s6 duoc :
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-t'(Mmax-Ml ).,, 2u(Cr-b) xv = N:blnl0(l-10-i,
x (1 - l0 -'Mmax-MlIr r'r' 

-

rdr luAN

TU nhfrng su kiOn vd kdt qui d6nh gi6 c6c dac

tnrng dia chan trinh bAy & tren chfng tOi c6 thd dua

ra nhfrng nhAn dinh sau .

L Hoat dOng dia chan thdp, ch6n tiOu nOng

chan ter vi chu k! laP lai

(lam dong ddt cuc d4i c6

khe ch6n cAP Ms max =

6,1t 0,3 vdi chu k! lep lai h'2140 nim. Nhu vAy

thim hoa dOng da/t trOn 8 d0 Richter.

c dich c hdn kidn tao hion

i Song thd xdP xi 0,6

chi ld nh6 trong dich

theo ddi. NOu coi dich chuydn 9 m md Allen

(1984) phdt hien trong ddi Song H6ng 6 Van Nam

ld do mot tran dQ

Holocen glY ra th
phei h khoing 15

nhot theo ddi dilt
duo. c su tich lu! bidn d4ng l6n nhu thO trong mOt

I



thdi gian dii nhu thd Cdn ndu ldy vAn tdc dich
chuydn kidn tao x6c dinh duo.c bing phuong phip
dia chdt, dia mao dd denh gi6 chu k! lep lai dong
ddt thi sE ldm tdng tdn sudt dong ddt l€n rdt nhidu
ldn, didu d6 ldm cho ngudi ta ldm tu&ng li hoat
dOng dia chAn quan s6t thdy hiOn nay ld qu6 thdp
so voi ti€m ndng.

COng trinh niy duo. c hodn thinh tai Vicn Vat li
Dia cdu,du6i su h6 tro tii chinh cfra Chuong trinh
Nghien cfu Co bin trong linh vuc khoa hoc tu
nhi0n.
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SUMMARY

Some seismic characteristics of the
Red River fault zone

On the basis of seismic data the authors have
estimated some seisrrric characteristics of the Red
Riverfault zone as the spatial distribution, maximum
possible earthquake, recurrence period of the earth-
quakes, longterm slip rate of recent seismotectonic
nrotirn. The obtained results are as follows : the
focd depfrt of all the observed earthquakes is'nt
exceed 25km; the maximum possible earthquake
is Msrra = 6.1t0.3 : lhe recurrence period if earth-
quake of Ms > 5.0 in a given place is 870 years, of
earthquake of Ms > 5.5 'ls 1300 years and of the
maximum possiHe earthquake Msnrax = 6.1 is 2140
years ; the longterm slip rate of recent seismotecto-
nic motion is about 0.5 mny'year.

N gdy nhdn bdi : 23-I I -2000
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