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T2p ofl CAC KHOA HOC VE TRAI DAT

12-2000

MOT SO PAC TRUNG DIA CHAN
CUA BOI bUT GAY SONG HONG

NGUYEN DiNH XUYEN, PHAM QUANG HUNG
PHAM DINH NGWYEN, LE TU SON, TRAN THI MY THANH

I. MO DAU

bit gdy Song Hong - mot trong nhimng dirt giy
I6n nhat khu vuc - tir [au dwoc nhan bigt nhu mot
dirt doan dia chat sau xuyen vo Trai D4t, gi6i han
phia tay nam clia nén Nam Trung Hoa. Trong ky
dia chat dwong dai, d6 13 mot dirt gy truot bing
phdi hoat dong tich cuc véi van toc dich truot
trung binh c6 thé dat t6i 5 mm/nam [1,11]. Tuy
nhién hoat dong dia chin noi day lai c6 vé thap.
Doc theo dirt gdy Song Héng trén dia phan Trung
Qudc tr nam 886 dén nay khong ghi nhan thdy
dong dit manh dén 6 do Richter, con trén dia phan
Viet Nam thi dong dat manh nhét duoc biét 1a déng
dat Ha N6i nam 1285 va dong dat Luc Yén nam
1954 cing khong manh hon 5.5 do Richter [10].
Su kién co tinh nghich ¢ d6 khién cic nha nghién
clru tran tr6 : liéu hoat dong dia chan & day thuc su
1a thdp nhr d thdy, hay day 12 mot "khoang trong
dia chan" (seismic gap) dang tiém 4n nhitng tham
hoa dong dat ma hoat dong dia chan thdp hién nay
chi 12 tam thoi ? Nhing nghién ciru d3 duge thuc
hién dua ra nhitng y kién khac nhau vé van dé nay.
C.R. Allen [1] dua tren két qud khao sat dia mao &
Van Nam (Trung Qudc) cho ring tren dit gly
Song Héng trong Holocen, khoang 1.000-2.000
nam trudc, di xdy ra dong dat manh 8,1- 8,3 do
Richter va dong dat nhur the ciing c6 khé nang xdy
7a frong tuong lai ; chu ky lap lai cha dong d4t dy
1d khodng 1.800 nam. Tapnonier va cong su [3]
nghién ciru dit gay Song HOng trén dia phan Viét
Nam thi cho ring & d6 c6 thé x4y ra dong dat M >
7.5 do Richter. Trong khi d6 cic nhd dia chdn
Trung Quéc lai cho réng trong déi dut gdy Song
Héng khong c6 dong dat manh hon 6 do Richter va
x€p doi ndy vao viang cdp VII véi chu ky lap lai
475 nam [12], con & Viet Nam, doi Song Héng
dwoc danh gi4 1a vang phat sinh dong dat manh
6,2%0,3 (o Richter [8]. Viec 1am 15 véan dé noi
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trén rd rang 12 rat quan trong d6i voi viéc phong
chong gidm nhe thien tai dong dat ¢ Viet Nam va
Trung Quée. Vi vay d6 van 1a mot trong nhimg muc
tiéu quan trong cla cic dé an nghién ctu dinh gia
do nguy hiém dong dit & hai nuée. DE g6p ¥ kién
ban luan vin dé néi trén, trong bai nay, trén co so
s6 liéu dong d4t chiing tdi thir danh gia mot s§ dac
trung dia chan trong déi : hoat dong dia chan trong
dai dirt gdy S(}ng Héng hién nay nhur thé ndo, yén
lang nhu mot "seismic gap hay binh thuong ?
Chén r,ap va chu ky Iap lai cua dong dat cuc dai ¢6
th€ xdy ra & d6 12 bao nhiéu ? Van t6c chuyén dong
dia chén kién tao ¢ d6 & khodng nao ?...

II. HOAT bONG DIA CHAN HIEN TAI TRONG
DOI DUT GAY SONG HONG

S6 lieu dong dét tr moi nguén c6 thé tim duoc
da duge thu thap cho nghién cru niy : danh muc
dong dat toan cdu 1913-1999 ciia Trung tAm Dia
chan Qudc t€ (ISC), danh muc dong dat Trung
Qudc dén nam 1993, danh muc dong d4t Viét Nam
dén 1999, s6 lieu quan tric cta hé¢ théng tram K2
clia dai hoc trung wong Chungli (Pai Loan) dat
trong d6i Song Hong tir 1/1997 d&n 11/1999. Téng
cong da thu dugce s6 lieu vé 328 tran dong d4t chan
cdp 0 < M< 6,8 xdy ra trong doi Song Héng va lan
can, trong pham vi cach dat gdy Song Héng 50 km.
Ngoai trir tran dong d4t lich st nam 1635 x4y ra &
Yen Dinh, Thanh Ho4 trong d6i dirt gdy Son La c6
chan cdp MS 6,8 (hinh 1) va tran dong dat 6,0 do
Richter x4y ra nam 1934 § ria nam doi Con Minh,
tat cd cac tran dong dat trong d6i Song Hong va lan
can déu khong manh hon 5,5 d6 Richter. Phan 1én
s6 ligu thu thap duge 13 dong dat trong the ky 20.
Tai lieu lich s& chi ghi lai nhitng tran dong dat
manh. Nhur di néi trong phdn mé ddu, & phin doi
dirt gdy Song Héng tren dia phan Trung Quéc, tiy
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Hinh 1. Ban d6 chan tam déi dit gdy Song Hong va 1an can (1900-1999)

nam 886 dén nay da khong xdy ra nhimg tran
manh hon 5,5 d¢ Richter, con trén dia phan Viét
Nam chi biét t6i dong dat Ha Noi 1285 ciing
khong manh hon 5.5 do Richter. S6 lieu thu duoc
cling khong déng déu trong déi. O phén lanh the
Viét Nam, chiing t6i c6 mot danh muc dong dat
kha ddy du, trong d6 so lieu quéc & chi 12 53 it. ma
chi yéu 1a s6 lieu quan sat cia mang luéi tram dia
chén dia phuong va s6 ligu diéu tra thue dia. Con &
phdn lanh thé Trung Qudc thi chi co s lieu vé
dong dat M > 4,5 |4y tir danh muc dong dat Trung
Quéc va danh muc dong dat qudc t€. Vi vay mat
do chin tam cao & phin doi dirt gay Song Héng
trén lanh thd Viet Nam nhur thdy trén hinh | khong
ching t6 hoat dong dong dat & day cao hon.

Tan sust dong dat trong d&i dugc bidu thi bai
quan he chan c4p - tdn suit :

Ig N* = a- bM

trong d6 N* 1a s6 luong trung binh hing nam clia
dong dat chan c4p > M. Vi s6 lieu & phan lanh thé
Trung Qudc khong ddy dit, chiing toi chi thiét lap
dugc quan hé nay cho phdn déi trén lanh thé Viet
Nam c6 dign tich 50.000 km’. Trong thi ky 1900-
1999 quan he chan cip - tdn sust (hinh 2) & day 14 ;

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

M; - chan cdp theo song mat. Trong viing ndy trung
binh 2.5 nam x4y ra mot ldn dong dat > 4,0 do
Richter (cdp V-VI), 100 nam x4y ra 6 lin dong dat
= 5,0 do Richter (cap VII). Do hoat dong dia chan
Ao tirc 12 56 dong dat chan cdp Mg 2> 3,3 tren dién
tich 1.000 km’, bing 0,03. D6 Ia tdn sust trung binh
& mot ddi c6 hoat dong dia chan trung binh - yéu.
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Hinh 2. D6 thi lap lai dong d4t doi dirt giy
Song Héng va lan can (S = 50.000 km®)
giai doan 1900-2999

Mot dic diém nita 12 trong déi Seng Hong 12
dong dat chi x4y ra & phan trén cua v6 Trai Dat, do
sau chén tieu khong qué 25 km (hinh 3). Trén hinh
3 ¢6 mot nhém chén tigu d do sau hon 30 km, d6 1a
nhimg tran & ria phia nam cta doi Con Minh, Van
Nam (Trung Quéc). Pac diém nay phu hop voi két
qua nghién ciru céu tric sau bing phuong phép tix
tellua trén cAc tuyén cit ngang doi Song Hong cia
Pham Van Ngoc, Poan Van Tuyén [4, 7] : dudi do
sau 25 km 14 tdng c4u tric c6 do dén dién cao. Dicu
do co thé lien quan véi trang thai néng chdy cuc bo
hodc déo cta d4t da ; néu vay, tdng ndy khong co
kha nang tich luy ning luong gay dong dat.

IIl. PONG DAT CUC DAI TRONG
PO1 SONG HONG

Dong dat manh nhat dd xdy ra va ghi nhan
dugc trong d&i Song Hong co chédn cép khong qué
5,5 do Richter. Liéu d6 da 1a dong dat cuc dai hay

260

8

Ha Noi

. M=46-50
36-40 . M
4.1-45 . M

51-55

56-6.0

g
:
0 2
& N’
= =
- (3]
1 ] 1 =1
<
S
= = s =
* ¢ 0 :
g

o = <

o

= )

E =

- 2 &

g - z

5 - &0

= (=] L'<) -

O 3 £ IV' =)

@ (%) = =

S5 Egea= RS}

5 =3

S e ® -

5 g

(3] O
kS

< Q
D
ES]
=
L
=
&
=
=)
v

€ 13

@ pl 3

:D 2

(3]

— ® =
=
=

R =
2

®

Tt

(m]

o Y AT 7 P I T [ AR, R L L e L

=) o o o o o o o
e S ® bl o « L

wy ‘ngn ueyo nes 0@



c6 khé ning x4y ra nhiing tran dong d4t manh hon
7,5 tham chi 8,1-8,3 d¢ Richter nhuy C.R.Allen va
Tapponier d4 danh gi4 ?

. Ly thuyét cuc trj clia Gumbel [2] thudng dugce
ing dung d€ giai d4p cau hdi ndy va c6 18 wu viét
trong diéu kién d6i Song Héng vi n6 khong doi hoi
mot tap s6 lisu that ddy di. Him phan b6 cic cuc
tri Gumbel III

Gs(x) = exp{-[(@-x)/( @-u)] B}

cho phép tim gidi han trén © cla cic cuc tri x quan
sat thay trong cic khodng thdi gian cho trudc. Trong

trudng hop cia chlng ta n6 cho phép tim gi6i han
trén cla chdn cép trong mot ving theo sy phan b
tiém can cla céc gi4 trj ch&n c4p lon nhat quan sat
thdy trong cic khodng thdi gian cho truéc. Ham
phan bd cic cuc tri cla chan c4p dong d4t trong
doi Song Héng va lan can trong thdi gian 1910-
1999 cho trén hinh 4. Gi6i han cla ch&n cap 13
Mg max = 6,1, So sinh véi clc gia tri Mg max = 5.9
va 6,1 tim dugc trvdc day theo céc tap so ligu 1976-
1992 va 1900-1992 [6] ching ta thdy phuong phap
Gumbel d3 cho cic danh gi4 6n dinh vé dong dat
cuc dai trong d6i Song Héng va 1an can.
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Hinh 4. Phan b6 dong dat cyc dai hang nam trong d6i Song Hong
(Thai ky 1910-1999, M = 4,0) theo ham Gumbel 11

Mot cich ti€p can khéac 13 danh gia dong dat
cuc dai theo kich thudc cha dirt gdy dic trung bdi
chiéu dai cia cic doan dit gy va bé ddy tdng hoat
dong (tdng chira chan tieu dong dat). Cir gia thiét 1a
dong dat cuc dai trong d&i Song Héng khong bi
gidi han bdi chiéu dai dit gy, thi né van bi gidi
han bdi bé ddy cla ting hoat dong. Tran dong dat
cuc dai khong thé cé kich thuéc vugt ra ngodi ting
ndy, nghia 14 trong d6i Song Héng chén tiéu cua
dong d4t cuc dai phdi ndm trong ting ddy 25 km t
mit dat. Néu chiéu cao clia chan tieu phu thudc
vao chan cdp theo tuong qgflan ;

log 1, = 0,25 M; - 0,12

nhu di thiét 14p theo s6 liéu dong dat Viet Nam [8,
10] thi v6i chiéu cao 25 km déng dat cuc dai trong
d6i Song Héng s& 12 Ms max = 6,1. N6 ¢6 thé chi 1a
5,9 néu tinh bé ddy ting hoat dong tir méng ket
tinh & d6 sau 3 km.

Biéu d6 phan b6 dong dat trong d6i theo chan
cdp vi do sau trén hink 5 cho thay su phd hop cla
gidi han chan cip (dudng cong tinh to4n) v&i quan
sat thuc te,

Nhu vay ci3 2 phuong phép déu cho két qua
d4nh gi4 nhr nhau vé dong dat cuc dai c6 kha nang
trong dai Song Héng: M max = 6,1. Co th€ gén cho
dai lugng nay sai s6 0,3 don vi nhu sai s6 danh gi4
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Hinh 5. Sy phu thuoc cia M may vdo do sau trong pham vi viing hoat dong d6i dirt gdy Song Héng va lan can

chan c4p. Cin n6i thém gié tri 6,1 + 0,3 1a gi6i han
trén cla chéh cdp cuc dai, trong thuc t€ co thé
khong dat tdi.

Dénh gia néi trén 14 thip so véi nhing wéc
luong ciia C.R. Allen va Tapponier. Nhung c6
nhiing co s& chimg t6 sy tin cay clia nd. Mot 1a
tdng hoat dong trong déi Song Hong la moéng do
tén tai ting chdy, déo dudi do sau 25 km nhur ket
qué nghién ciru c4u tritc su bing phuong phép fir
tellua da néi & trén. Hai 12 moi trudng dat da trong
ting hoat dong kém kha nang tich luj tng suat,
bdng chitng 14 kich thuéc ciia chan tieu dong dat
trong d6i 16n hon binh thudng dén 2 14n [8] .

Néu tin vao ket qui danh gia chiing (6i vira néu
thi ciing thdy hoat dong dong d4t thdp trong doi
Song Héng nhu di quan st thdy 13 thuoc tinh clia
déi. Dong d4t manh nhét téi 5,5 do Richter da xdy
ra gin dat t6i giti han c6 khad nang ; ching da xdy
ra 6 phdn ndy, phin khic clia déi. Ciing cb nhiing
phdn tir lau chua quan sét thdy dong dat nhu vay,
do6 1a nhitng "khodng tréng dia chan” noi c6 thé
Xac sudt sé x4y ra dong dat M < 6,1 c6 thé 1a cao.
Nhung toan d6i Song Héng khong phéi 13 mot
"khodng tréng dia chdn" dang tiém 4n nhing thim
hoa dia chan hon 8 d6 Richter.

IV. CHU KY LAP LAI BONG PAT CUC DAI

Chu ky lap lai dong dat cuc dai néi & day 1a
khodng thoi gian giita hai tran dong dat cuc dai
lien ti€p & cing mot vi tri (mot viing chan tieu) Dai
lugng d6 c6 thé xac dinh duge theo quan he chan
c4p - tdn suat theo cong thirc :

=] /loa-meax-logS/SMmax)
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trong d6 S la dién tich clia viing nguén c6 quan he
chan cép - tdn sudt IgN* = a - bM, S(Mmax) 14
dién tich ctia vang chan tam dong dat cuc dai Mmax.

Néu xem ving chan tam dong dat chan cap M
nhu mothinh chit nhat véi kich thuéc 1x(M) - chiéu
dai chén tiéu va 2h,(M)-2 14n do sau chan tieu (ban
kinh nhé nhat, tirc 1a mot nira chiéu ngang clia mot
ving chan tam, bing d6 sau ch4n tieu) thi theo [8] :

S(Ms) = 10%5Ms 106 [ (025Ms*03 } 2

St dung quan he chdn c4p - tdn sust da thiét 1ap
¢ phén 2 cho phdn déi Song Héng va lan can tren
dia phan Viet Nam véi dién tich 50.000 km?, ta xac
dinh dugc chu ky lap lai clia dong dat Ms > 5 1a
876 nam, cia dong ddt Ms > 5,5 1a 1.306 nam con
‘cia dong d4t cuc dai 6,1 do Richter 14 2.140 nam.

Chu ky lap lai cda dong dat 5,4 do Richter &
ving Luc Yeén ciing dugc xac dinh theo chu trinh
dia chan, thi€t 1ap dugc cho ving chin tieu dong
dat Luc Yen 1.954, co gia tri T = 1.060 nam [9]

_ V. VAN TOC DICH CHUYEN DIA CHAN
KIEN TAO HIEN DAI TRONG DGI SONG HONG

No6i chung thi dich chuyén kién tao c6 thé quan
sit thdy tren thuc dia bang cic phuong phap tric
dia, dia chat, dia mao 1a do dong chdy lien tuc nhét
déo ctia dat da va céc dich chuyén dia chan gay ra.
S6 lieu dong dét giap danh gia phan dich chuyén
gay ra bdi tap hop cic tran dong dt tir yéu dén
manh. D6i v6i doi Song Héng - Song Chdy ching
toi 1dy ving chan tieu dong dat Luc Yen 1954
(hinh 6) d€ danh gia dai lugng ndy. Chon viing chan
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tieu dong dt Luc Yen 1954 ching ta s& c6 thuan
loi trong tinh, to4n. Mot 12 s6 ligu ddy 4, thiét lap
duoc chu trinh dia ch#n. Hai 12 hutng dich chuyén
triing v6i phuong dit gly vi dat gly cém gin
thdng dimg va c6 phuong 135° trong trudmg (ng
sudt nén ép c6 phuong bic - nam.

Van t6c dich chuyén dia chan ki€n tao xac dinh
bdi cong thic :
v =V/st

trong d6 V 1a téng thé tich d4t da di chuyén qua
tiét dien S clia ving chén tiéu trong thdi gian mot
chu trinh dia chén t.

Néu coi mébi chan tieu dong dat 1a mot hinh 1ap
phuong c6 canh 1; , ditt doan trong chén tieu huéng
thang dimg chia doi chén tiéu va ciing phuong voi
dirt gy, dich chuyén twong d6i giita hai canh 13 d; thi
thé tich d4t d4 bi di chuyén bai tran dong datila:

AV;=§; .d; 2 =Mu/2p

trong d6 S la ti€t dien cua chan tieu. Mg 12
moment dia ch4n cia dong dat i, Moj = Si.di.p. u la
modul cit coa dat da (hinh 7) .

————,
Li
Lir2
: / di
Li2
Li
Lif2
Li
——

Hinh 7. M6 hinhg mot chén tieu dong dit trong
dong chdy dia chan - ki€n tao

Téng thé tich dat da ma tap hop N; tran dong
dat trong chu trinh dichuyén qua tiét dién vung
chan tiéu s& 1a :

V = ZAVi.Np.

N; x4c dinh dugc theo quan hé chén cdp - tdn
sudt, My xac dinh theo M bing h¢ thirc log M(M)
= C,+C;M. Thay vao cong thirc tinh v ta s& dugc :
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v = Ngbln10(1- 10:)’“;‘4"‘ax n‘l))/z;;(c b) x
il M= e g

trong d6 Ni 12 téng s6 dong dét chan cap M 2= Ml
trong viing ch4n tiéu trong chu trinh & vang chdn
tiéu dOng d4t Luc Yen 1954, Ngudng M1 14 chin
cdp chia dong d4t duge quan sat ddy di, M1 =4.5.

Ldy p = 3.10" dyn/em®, b = 0,837, S = H.2h
(Mmax) trong d6 H - bé ddy ting hoat dong,
h(Mmax) d0 sau chin tieu dong dat cuc dai,
2h (Mmax) - chidu rong ving chén tam, logMo = 1 6
+ 1,6M; [5],ta dugecv=0 6rnmjnam Gié tri ndy chi
1a mot phdn nhé, c& phdn mudi cia van tde dich
chuyén kién tao téng cong trong déi Song Hong.

KET LUAN

Tw nhing su kién va két qua danh gié cac dac
trung dia chdn trinh bdy & trén chung toi c6 thé dua
ra nhitng nhan dinh sau :

1. Hoat dong dia chan thap, chin tiéu nong
(khong qué 25 km) & mot thudc tinh cha déi dat
giy Song Héng. N& biéu hién qua chéin cdp va tin
sust thap clia dong dit cuc dai, cd quan sit «hay va
du bio khi nang. Dong dat manh nhat da x4y ra cb
chén cp khong gia 5.5 d0 Richter va chu ky lap lai
(1am tron) 12 1.100- 1300 nam, dong dat cuc dai cb
kha nang xdy ra trong d&i co chan clp Mg max =
6.1+ 0,3 voi chu ky 1ap lai 1a 2140 nam. Nhu vay
hoat dong dia chan trong d6i da dién ra binh thudng
trong thoi gian gua ; ¢ nhiing "khoang tr6ng dia
chin", noi cb thé phdi chd doi nhi’mg tran dong dat
manh 5,5- 6,1 46 Richter, nhung ca doi khOng phai
1a mot "khoéng tréng diachén" dang tiém in nhitng
tham hoa dong dat trén 8 do Richter.

2. Van t6c dich chuyén dia chén kién tao hién
dai trong d&i Song Hoéng cb th€ xdp xi 0,6
mm/nam. D6 chi 13 mot phdn nho trong dich
chuyén kién tao hién dai c6 th€ quan sat dugc trén
thuc dia bing cac phuong phip dia chat, dia mao,
trac dia. Chuyén dich kién tao doc theo doi dut gy
khong phdi chi 1a do dong dat gay ra ma chu yéu
bdi dong chdy lién tuc déo nhét clia dit da doc
theo d6i. Néu coi dich chuyén 9 m ma Allen
(1984) phat hién trong doi Song Hong ¢ Van Nam
12 do mot tran dong dat 8,1-8,3 do Richter trong
Holocen gay ra thi chu ky lap lai ctia dong dit dy
phai 14 khoang 15.000 nam. Trong dong chdy déo
nhot theo dai dirt gy Song Héng khé hinh dung
duogce su tich luy bién dang 16n nhu thé trong mot



thai gian dai nhu thé. Con néu 14y van toc dich
chuyén kién tao x4c dinh dugc bing phuong phap
dia chat, dia mao d€ danh gia chu ky lap lai dong
dat thi s& 1am tang tdn sudt dong dat 1én rit nhiéu
14n, diéu d6 1am cho ngudi ta 14m tudng 1a hoat
dong dia chén quan sat thdy hién nay 1a qua thap
so voi tiém nang,.

Cong trinh ndy duoc hoan thanh tai Vien Vat ly
Pia cdu dudi su hé tro tai chinh cha Chuong trinh
Nghien ciru Co ban trong Iinh vuc khoa hoc tr
nhién,
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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 seismic 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
motion. The obtained results are as follows : the
focal depth of all the observed earthquakes is'nt
exceed 25 km ; the maximum possible earthquake
is Msmax = 6.110.3 ; the recurrence period if earth-
quake of Ms > 5.0 in a given place is 870 years, of
earthquake of Ms > 5.5 is 1300 years and of the
maximum possible earthquake Msmax = 6.1 is 2140
years ; the longterm slip rate of recent seismotecto-
nic motion is about 0.5 mm/year.
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