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Tap chi CAC KHOA HOC VE TRAI DAT

12-2000

MO HINH MAT PO VO TRAI DAT
DOl DUT GAY SONG HONG
TREN PHAN PAT LIEN LANH THO VIET NAM
CAO DINH TRIEU, LE VAN DUNG, NGUYEN HO'U TUYEN

1. M3 BAU

Déi dirt gly Song Héng (DDGSH) 13 d6i phé
huy sau v&i chiéu dai phat trién 16n, bt ngudn tir
Tay Tang (Trung Quéc) theo phuong dong nam
xubng Lio Cai, ti€p tuc phét trién 16i bo bién Viet
Nam r6i d6i huéng va c6 1& con kéo Xuéng tan
Nam Bién Dong ? [9-11]. Day 1 déi phé huy lén
vo Trai Dat duoge cic nha kien tao trong va ngodi
nude quan tam dc biét. Tuy vay cho dén nay vin
chua c6 cong trinh cong b6 téng th€, hoan chinh
ndo v€ dic trung ciu triic, dia dong Iuc va qua
trinh phat sinh, hoat dong clia déi dit giy nay,
nhdt 12 trén pham vi lanh thé Viet Nam.

Nhim timg buéc di sau tim hio dic trung cdu
trie, dong hoc clia DPDGSH, trong cong trinh ndy
chiing toi trinh bdy mot t6 hop phuong phap phan
tich ti 1éu trong Iuc Bouguer nghién ciru mo hinh
cu triic - mat do vé Tréi Dat PDGSH tren pham
vi lanh thé Viét Nam,

Tai li¢u chinh dugc st dung 12 Bin dé di
thudng trong luc Bouguer ty le 1:500 000.
Khu vuc nghien ciru duge gidi han trong pham

Vi toa d0 (hinh I) :

1) w1 = 19°40' VDB, A1 = 106°00" KbD ;
2) y 2=23°00' VDB, A2 = 103°00' KDD :
3) w3 =23°0' VDB, A3 = 104°30' KPD g
4) y4 = 20°20' VDB, A4 = 107°00' KDD.

Cling cin hi€u ring DPGSH c6 cdu triic dia
chat va qua trinh hoat dong phitc tap. Di c6 mot s6
cong trinh cong bd' dé cap t6i vai trd clia PDGSH
trong qua trinh hoat dong kién tao Dong Nam A
ndi chung va Viet Nam néi rieng [9-11]. Con co
nhiéu y kien doi lic chwa duoc thong nhat vi vay

chiing t6i ciing khong ban luan vé v & d6 ma
chi dva ra mot s6 ket qui nghién ctru vé dic di€m
cdu tric, mo6 hinh mat do cing nhw mot s6 dit gdy
chinh ma thoi,

I. DAC TRUNG CAU TRUC DIA CHAT VA
DI THUONG TRUONG TRONG LUC BOUGUER

1. C4u triic dfa chat

Trén pham vi lanh thé Viet Nam BDGSH c6
ddc di€m c4u triic dja chét phirc tap. Doc theo d6i
phé huy t6n tai hai cfu triic c6 dac trung dong hoc
khac biét, do 12 d6i phirc nep 16 Seng Chay va c4u
triic dang dja hio, triing Kainozoi Song Héng, nim
v€ phia dong nam ciia déi pha huy nay [6-11].

Trong pham vi déi phtc nép 16i Soéng Chdy
xuflt hien céc trdm tich va da bign chét thude-loai
c6 nhat & Viet Nam. Nim kep gilta dirt gdy Song
Hong va Song Chdy 1 i6p da bién chat plagiognai
va plagiomicmatit c6 tuéi Proterozoi. Tren mong
ket tinh 12 céc phirc h¢ dia mang tudj tir Proterozo
mudn dén Odovic phan b6 tren phén tay nam ctia
nép 16i doc D4 Dinh, Sapa, cic thanh tao Odovic
thugng dén Pecmi ha phan b6 roi rac doc theo b
tay bac Song Hdng gém cuodi ket, da phién sét va
d4 voi dolomit diep Sinh Vinh. Cic thanh tao
bazan, sét bot thuoc Pecmi mudn va Triat phat
trién rét han ché doc theo ria cac dit gdy 16n.

Phdn dong nam ctia PDGSH 13 cfu triic dang
dia hdo ki€u bac thang, triing Kainozoi Song Héng,
duge 14p ddy bdi céc trdm tich song hé chira than
Neogen phit tri€n doc theo thung ling Song Héng,
Song Lo. Phi trén cung 13 16p trdm tich be Tir ddy
tir vai chuc mét t6i hang tram meét.
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Hinh 1. Di thudng trong luc doi dit gy Seng Hong

DDGSH bao gém mot he théng dat gly
phuong chd dao tay bic - dong nam (Song Lo,
Vinh Ninh, Séng Chay, Song Héng, Fansipan) va
mot s6 dat gly co phuong cit chéo ma néi bat hon
ca 1a dit gly 4 v§ tuyén Binh Luc chay tir Hoa
Binh t6i Thai Binh. DPDGSH cé bi€u hién truot
bing trai rd nét hon 14 truot bing phai do anh
hudng cla dich trugt khéi Dong Duong vé phia
dong nam [6]. C6 y kién cho ring PPGSH 1a doi
trugt duong phuong phirc hop do su va cham
mang An- Au A va c6 su ddi huong truot bing
trong thai ky tir Triat dén nay [9]. Giai doan truot
béng trai ket thic cach day khoang 18-15 triéu nam
va hién nay biéu hién dong hoc 14 trugt bing phai ;
trong giai doan d¢ tir - hién dai doc theo PPGSH
12 khong d6ng déu ma di chi clia nb 14 cac d4 sieu
bién chat Proterozoi, Paleozoi bj ca nat, dap vd
quan sat thdy doc cic dit gdy trong d&i pha huy.

2. Truomg df thuong trong lirc Bouguer
So d6 phan b6 di thudng trong luc Bouguer mo
14 trong hinh 1. Nhin chung trong pham vi d6i nay
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phat trién dang c4u tric dang dai cfia dj thuong voi
bién do 16n. Day 1a dé6i cdu tric di thudng khac
biét so voi mién truong. Dong Bic ¢6 cdu tric 6n
dinh va mién truong Tay Béc c6 cdu triic rat phirc
tap. Biéu hién rd nét nhat 1a su hinh thanh c4u tric
duong tuong d6i 1on trung véi dai di nang Song
Chdy va mot he théng cdu tric am dang dai hep
kéo dai trong pham vi triing Séng Héng. V4i biéu
hién dac trung trudng trong luc nhu vay phan 4nh
tinh chia cdt va phan di 16n v Trai D4t trong
pham vi viing nghién ciru.

Cb6 biéu hién rd nét bén phu déi cdu tric di
thudng trong pham vi BPDGSH (Hinh 1), d6 14 :

1) Phu d6i duong dang dai Séng Chdy (Ags =
-20+ -75 mgl).

2) Phu d6i duong Gia Lam - Hai Phong (Agg =
+5+ -15 mgl).

3) Phu ddi am Bong Quan (Agp = -15+ -35 mgl).
4) Phu déi duong Nam Dinh (Agg = +5 + -5mgl).



III. PHUONG PHAP PHAN TiCH TAI LIEU

Nhim loai trir tinh da nghiém cl@a bai toin
trong luc trong thi€t 1ap mo hinh c4u tric - mat do
doc cic tuyén cit qua DPDGSH ching t6i xay dung
quy trinh phan tich tai liéu trong luc gém 2 budc :

1) Xéac dinh ranh gidi cdu triic trén co s& cdu
tric di thudng va cac thanh phdn truong da bién
d6i nhu nang ha tnr(mg, tinh gradien ngang, théng
dimg va gradien chuén hoa toan phin. Cc két qui
phan tich dinh tinh ndy duoc si dung nhu nhl‘i'ng
két qua ban d4u phuc vy thiét 19p mo hinh gidi bai
toan thuan trong lyc. Chang han, mat cat thang
dimg di thuong trong lwec, mat cét gradien thang
dimg v mat cit gradien chudn hoé toan phdn 13
nhiing thong tin ban ddu bd ich cho vigc nhan
dang hinh thai vi do sau cac don vi cdu tric vo
Trai Dat. Trong khi d6, mat cét gradien ngang di
thudng trong luc phan 4nh kha rd nét ranh gidi cdu
tric cac vat thé co dic trung mat do khéac biét.

2) Gidi bai toan mo hinh hai chiéu véi thong s6
cdu tricc duge thiét 1ap ban ddu trén co s bai toin
phan tich dinh tinh va mo hinh mat do cac 16p dat
da trén bé mat 14y theo thong s6 vat Iy do Téng
cuc Dia chat va Khoéng san cong b6 nam 1984.

1. Phép bién déi truong di thuong trong luc

Nhi¢m vu co ban clia cic phép bién déi truong
trong lyc 12 tich trudng quan sit thanh cic thanh
phdn twong tmg voi d6i twong dia chit ndm & cic
do sau khac nhau, & day chiing t6i si dung mot s&
thuat toan bién d6i truong nhu sau :

a. Nang trudng lén nia khong gian phia trén
(hai va ba chiéu) ;

b. Thi€t 14p gradien ngang theo dién ;

c. Ha trudng xudng ntra khong gian phia dudi ;

d. Xay dung mat cit thing dimg di thuong
trong luc ;

e. Xay dung mat cat gradien ngang di thudng
trong luc;

g. Xay dung mat cit gradien thang dimg di
thuong trong luc va

h. Xay dung mat cit gradient chuén hoa toan
phén.

Dua trén cic két qua clia phép bién d6i truong
chiing t6i thiét 1ap mo hinh so bo cac don vi cau
tric chinh vé Trai D4t doc cac tuyén nghién ciu
d€ thiét 1ap va gidi bai toan trong luc hai chiéu.

2, Gidi bai todin mo hinh trong luc hai chiéu

Chiung t6i ding dang mo6 hinh da giac trong
gidi bai toan thuan trong luc, cong thitc tinh toan
dugc mo ta kha chi tiét trong [18].

Thanh phdn nim ngang va thing ding truang
trong lyc duge xac dinh trén co sd cong thirc [18] :

n
8. =2GpX.Z;

=1
Z ¢))

Agx T ZGPZ Xi
i=l

trong do : Z;, X; - tich phan dudng doc theo canh
thir i cha da giac, G - he s6 hdp din trong trudng,
p - mat do cha da gic.

Trong heé toa 6 vuong goc, néu xac dinh duogc
toa d0 cha di€m thir i (X;,Z;) theo goc quay 6; va
ban kinh r; ta c6 th€ xic dinh duoc Z va X theo
cong thirc :

Z=A[(9, —62)+Blnr—2],

n

2
X= A[—(O, -0,)+BIn '—2}

h

(x2 — 31 Ynzy —%p71)  B= )
(6 -x) +G-a)f mTx

r,2=x1 +z2 va r22=x22+zz.

voi A=

>

Pé€ xac dinh 0, vd 6, ta sit dung cong thirc:

7>
0, =tan‘l(—i] dei voij=1,2. 3)

2

Ta biét ring goc 0, va 0, bién ddi trong gidi
han tir - dén +x vi vay trong khi xac dinh (8,-6,)
s& x4y ra cac truong hop sau :

1. z; v z, d6i ximg thi :

- khi x;z; < x5z, vaz, 20 thi 91 =0+2n;

-khi X1z, >%,z; vaz; 20thi 0,=0,4+21;  (4)

-khi x,z;= Xz, thi X =Z =0.

2. Néu x;=z,=0hoic x,=2,=0 1 )
thi X=7=0, va

3.NEux,=xpthi Z=x;ln2,
f ®)
X =-x(6 -6,)
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D& tim nghiém cda bai toan nguoc ta thiét 13p
ham :

F= E[Agm(xi’yi) 15 Ag.(xi’y.')]z )

Iv. CAU TRUC - MAT PO VO TRAI DAT
Vé dac trung c4u tric v6 Trai D4t PDGSH va

k€ can da dugc d€ cap tdi nhiéu [3, 7, 8, 10, 12,
13, 15,16], dang lwu ¥ nhat 1a [12, 14-16].

Trén pham vi lanh thd Viet Nam DDGSH gan
lién voi hai c4u tric dia chét chi yéu 1a d6i phirc
nép 18i Song Chay va cdu tric dang dia hdo, triing
Kainozoi Song Héng. Cic két qua nghién citu
trudc day vé dic trung cdu tric bén trong vo Tréi
P4t theo tai lieu dia vat 1y chd yéu tap trung trong
pham vi triing Kainozoi Song Héng. D6i vai phitc
nép 16i Song Chay it tac gid quan tam ; méi day,
trén co s& st dung t6 hop phuong phép di¢n va
dien tir telua, Vién Vat 1y Dia cdu did nghién ciru
mit cit cdu tric ngang qua DPDGSH tai khu vuc
Yen Bii [7).

Nhim tim hiéu chi tiét hon dic tnmg cdu triic
vo Trai Pat DPDGSH, chiing t0i di thu thap, phan
tich, xi& 1y tai lieu dia vat Iy trén co sd gidi bai todn
ngugc trong lyc trén 5 tuyén cit vuong goc vdi
PDGSH, ¢0 léch chudn giira tai lieu quan sat di

% Aga (mgl)
=30

90 |

120 03

thudng trong luc Bouguer va di thudng tinh toén
theo mo hinh dat gi4 tri twong éng 13 : 1,09, 1,07,
0,99, 0,78 va 0,90 mgl.

Mo hinh cfu tric - mat'do DPDGSH trinh biy
trong hinh 2-6 vd mot so 46 phan bs do sau the
ndm mit ranh gi6i co ban nhu mat ket tinhi, mat
Moho va hé théng cac dat gdy sau chinh (hinh 7).
So véi cac cong trinh nghién ctru tru6e day thi ket
qua nghién ciru ndy cd do chi tiét va nhiéu diém
moi hon, dic biét 1 phét hien d6i dit gdy sau Hoa
Binh - Thai Binh va su vat mong clia vo tai khu
virc Naii Con Voi. Thdng s6 c4u triic v6 Trai Dat
tai khu vuc Yen Bai dupc thiét 1ap 12 phit hop véi
ket qua tham do dién tir tetua [7].

Trén co s& két qua nhan duge c6 thé mo td dic
trung c4u trac vo Trai Dat DPDGSH nhu sau :

1) DPDGSH bao trim toan bo déi nang dang déi
mat ranh gi6i phia dudi vé Trai Dat (mat Moho)
phuong tay bic - dong nam, bién do nang so voi
d6i cau triic Pong Béc vé canh dong bic co thé dat
4-5 km. Gi4 tri tuyét- d6i d6 san mat Moho nhé nhat
& khu vire triing Kainozoi Song Héng c6 th€ chinim
& mitc 22-24 km, phuong tdy bic, ting din tir
trung tam triing Song Hong vé phia Lio Cai, chinh
tai day, theo két qua tinh to4n clia chiing toi, d sau
mat Moho ciing chi dat gia tri xap xi 30-34 km.

AT 4
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30

Hinh 2. Mo hinh c4u tric mat 40 tuyén A-A
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Hinh 4. Mo hinh c4u tric mat d¢ tuyén C-C

2) C4u trac mat mong ket tinh DPDGSH c6 biéu
hién phic tap, k€ ca vé& d6 sau th€ ndm 14n huong
phét tri€n. Mat moéng két tinh 10 ra trén bé mat trén

“mot dién tich 16n, bao phi hdu nhu toan bo d6i
phitc nép 16i Song Chdy. Trong khi d6, trén pham
vi phia dong nam cla d6i pha huy, tai khu vuc
triing Kainozoi Song Hong mat mong két tinh chim
toi 46 sau 8-10 km. Cb thé néi hai ciu tric chinh
ca PPGSH duoc phan 4nh rd nét trén so d6 phan

b6 do sau mat mong ket tinh. Dai phirc nép 16i
Song Chdy duoc dic trung bdi d6i nang clha mat
méng keét tinh voi bién do nang so voi ddi Dong
Béc va ddi Tay Bic 12 16n, c6 thé dat tdi 2-4 km va
16n hon, t6i 4-5 km noi giap ranh véi cdu tric lan
chim Ta Le. Trong khi d6, tai trung tam triing
Song Héng, bién do lan chim mat mong ket tinh cb
th€ dat t6i 6-7 km so v&i canh dong bic va canh
tay nam ctia d6i pha huy (hinh 2-7).
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3) PDGSH bao gbém mot he théng dirt gdy sau phuong kéo dai tix Lao Cai téi Nam Dinh réi chay
t6n tai trén 401 nang dat mong vo Trai pat phuong T2 bién. Theo két qua chia ching toi vo Tréi pait
tay béc - dong nam ; phan chia vo Trai DAt doindy chia c4u tric ndy €O bé day nho nhat trén lanh thé
thanh céc cdu triic dang dai cing phuong (hinh 7). < Viet Nam, ¢0 272-32 km v&i xu thé tang cham theo
C#u triic nang trung tam ciia DDGSH Ia cdu truc phudng tay bic. Bé ddy v& Trai DAt tang v&i bien
nim kep gitra dat gy Song Chay va Song LO ¢ dokhalon v& hai canh cha cfu triic trung tam.



=
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B0 Noi 16 méng ket tinh

Ranh gidi mat méng két tinh
s E Ranh gi6i m#t Moho
@ Pt g&y chinh

(@ Pong Triéu-C4mPha (&) Song Chdy
(2) Viat Tri - Hai Phong (& Séng Héng
@) sénglLo (@ Fansipan
@ Vinh Ninh

Binh Luc

Hinh 7. Cau triic mat ranh giéi co ban vo6 Trai Dat

4) C6 biéu hién rd nét bién d6i ngang mat do
trong 16p trdn tich va trong vo két tinh. Mat do
trung binh v trdn tich bién d6i trong gidi han
2,59-2,65 g/fcm’ trong khi mat d6 vo ket tinh 13
khoang 2,85-3,10 g/cm’.

5) Cau thanh PDGSH 12 mot he théng dit giy
phuong chu dao tay b - dong nam (Song Lo, Vinh
" Ninh, S6ng Chdy, Song Héng, Fansipan) va mot s&
dirt gly c6 phuong cit chéo ma adi bat hon ca 1a
dit gdy 4 vy tuyén Binh Luc chay tir Hoa Binh t6i
Thai Binh. Cac dirt giy ndy déu cb do sau xuyén
cét 1on, xuyén vo, voi goc cim khong 16n so vai
phuong thing dimg. Ching chia cit vé Trai Dat
"ddi nay thanh cic cdu tric dang Khdi <6 biéu hién
chénh lech m4t ¢ ndm ngang kha 16n (hinh 7).

KET LUAN

1) He phuong phap dugc thiét 12p nhim muc
dich tim hi€u moé hinh mat 46 khu vuc nghién ciru

12 hgp 1y va ¢ thé s& dung c6 hiéu qua trong phan
tich tailieu trong luc & nhimg khu vuc con thiéu cic
két qua nghién ciru khac c6 d¢ tin cay cao hon nhu
phuong phap do sau dia chdn va dién tir telva... Uu
viét ciia he phuong phép nay 1a st dung dac trung
phan tich dinh tinh 1am co s& ban ddu cho thi€t 12p
mo hinh dinh lugng nghién ciru cfu tric mat do
theo tuyén vai do tin cdy cao hon.

2) PDGSH 13 d6i nang twong d6i ranh gidi mat
Moho. Bién do nang twong d6i mat ranh gi6i ndy
so voi dai cau tric 1an cin c6 thé dat tdi 6-7 km.
Gi4 tri tuyet d6i do sau mat Moho & day c6 thé chi
nam & mirc x4p xi 22-32 km véi xu the tang yéu
theo phuong tay bic. C6 sy phan di manh mat
mong ket tinh theo phuong dong nam, tir ché 16 ra
tren bé mat & khu vuc diy ndi Con Voi t6i do sau
8-10 km & trung tam triing Kainozoi Song Hong.

3) Cb bi€u hien r6 nét bién ddi ngang mat do
trong 16p trdn tich va trong vo ket tinh. Mat do
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trung binh vo trdn tich bién ddi trong gidi han
2,59-2,65 g/em’ trong khi mat d6 vo ket tinh 12
khodng 2,85-3,10 g/em’,

Cling c4n néi thém ring, trén ddy méi chi 12
mot s8 két qua clia cic tic gid vé dic trung cdu
trfic - mat 40 DPDGSH ma cén duoc tiép tuc di sau
nghién ctru chi tiét hon.

Xin chan thanh cam on Gs Ts Bii Cong Qué da
déng gbp nhidu ¥ kién quy bau trong qua trinh
hoan thién cong trinh nay.
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SUMMARY

Density modsl of the Red River Fault Zone

Gravity inverse problems of 2D have been used
by the author for the studying of density model of
the Red River fault zone (RRFZ) in mainland of
Vietnam. The depth to the Moho surface of RRFZ
is varied in the range of 22+32 km. In the Chay River
zone, the crystalline basement outcrops in positive
areas with NW-SE direction. The basement in the
Red River depression lies at a depth of about 8+10
km in it's central part. The average density of the
crystalline crust varied from 2.89 to 3.10 g/cm?®
while the density of the sediment crust is about
2.59-2.65 g/cm’. ’
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