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TOM TAT: Trong bai bao nay, tac gia nghién ciru dp dung phwong phdp dwong cong tensor
gradient trong I CGGT (the curvature gravity gradient tensor) cia Orug, B., va nnk., (2013) két
hop véi phwong phép bién d@éi truong dé phac thao cdc phdn vang Cdu triic chinh trong mong trudc
Kainozoi trén khu viec vinh Bdc Bé va lan cén. Phuong phdap dwoc tinh todn thir nghiém trén md
hinh s6 sau d6 vin dung vao sé liéu thuc té trén khu viee nghién cieu. Phirong phdp duwoc dp dung ¢
ddy cho két qua dinh tinh nhanh va twong doi chinh x&c. Buong dong mikc 0 ciia gid tri riéng lon A,
(gia tri riéng cua ma trgn gom 4 phan tir 14 céc thanh phan gradient ngang ciia tensor) da phéc hoa
duoc bién cia nguon cé mdt ¢ duw dwong, dwong dong mirc 0 ciia gid tri riéng I’lho 2, da phac hoa
duoc bién cia nguon cé mdt o dw am. Quy tich cdc dwong dong mike 0 ciia tich s6 hai gid tri riéng
det(l") = A4 tai nhiéu mirc ning truong da phac hoa dwoc hinh thai bién cia cdc khoi cau tric
chinh ném o cac d¢ sau khac nhau. Pdc biét cac gia tri duwong thé hién cac khoi ndng nhuw them
Thanh Ngh¢, thém Ha Long, ... cac gia tri dm thé hién cdc triing, dia hao nhu tring Bong Quan, dia
hao Quang Ngai, ... Két qua dat dwoc cho thdy ¢6 nhiéu sw tring hop so Véi mét sé két qua nghién
Ciou dA codng ba.

Tir khéa: Xdc dinh bién vat thé, phiong phdap méi, CGGT, khéi cdu triic, méng triée Kainozoi.

MO PAU Rasmussen, T. M., (1990) [5], Beiki, M.,

Hién nay, c6 nhiéu phuong phép, thudt toan
ma chdng ta cd thé van dung vao dé xac dinh
bién cua vat thé va nghién ctu hinh théi cdu
trac dia chdt bang tai liéu trong luc nhu:
Phuong phap gradient ngang Cordell, (1979)
[1], gradient ngang cuc dai cua Blakely, R. J.,
Simpson, R. W., (1986) [2] va Cordell, L.,
Grauch, V. J. S., (1985) [3], phuong phap
gradient chuin hoa toan phin (NFG) cua
Berezkin, W. M., (1967) [4], Cianciara, B.,
(1977) xac dinh vi tri Khdng gian cua cac ranh
gi6i dia chit, phuong phap dao ham thing dimg
bac hai (SVD), phan tich va xu 1y sb liéu GGT
(gravity gradient tensor) cua Pedersen, L. B., va
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(2010) [6], phan tich vector riéng ctua tensor
trong luc cua Beiki, M., va Pedersen, L. B.,
(2010) [7], phuong phap duong cong tensor
trong luc Orug, B., Sertgelik, 1., (2013) [8]. Tép
thé tac gia trong nude ciing da nghién cuu va
&p dung nhiéu phuong phap khac nhau, va moi
phu:orng phap déu cho thiy dugc hiéu qua cua
n6: Hoang Van Vuong [9] st dung phuong
phap gradient chuan hoéa toan phan, Tran Tuan
Ding [10] st dung phuong phap gradient
ngang va gradient ngang cuc dai, VO Thanh
Son [11] sir dung phwong phap dao ham thing
ding bac cao ... Phuong phap duong cong
tensor gradient trong luc (CGGT) cta Orug, B.,
va nnk., (2013) la phuwong phap dua trén dac



diém duong cong gia tri riéng cia ma trin 4
thanh phin ngang cua tensor gradient trong luc
dé chi ra cac dic trung cAu trac dia chit bén
dudi va phac hoa bién cua cac dbi twong dia
chit. Trén co so 1y thuyét cua phuong phap
CGGT két hop véi phuong phap bién doi
tru’orng, tac gla tién hanh lap chuong trinh tinh,
m6 hinh héa va thir nghiém trén s lidu thuce dé
phan viing céu tric chinh méng trude Kainozoi
trén khu vuc vinh Béc Bo va lan can.

CO SO LY THUYET CUA PHUONG
PHAP PUONG CONG TENSOR TRONG
LUC

Tensor gradient trong luc (GGT) la tensor
hang hai chira dao ham bac hai trong mién
khong gian cua thé hip din cua Trai dat theo
cac hu:orng X, y va z trong h¢ toa d¢ Cartesian.
né c6 thé duogc viét dudi dang:

— , . A
ou ou ou
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g, 9, 9,
2 2 2
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r = 2 = g » g y g ¥z (1)
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Trong d6: U 1a thé hip din. Ngoai ngudn U
thoa médn phuong trinh Laplace v'u (r) = 0.

Orug, B., va nnk., (2013) (xét cac thanh
phan gradlent ngang cua tensor) da gidi thiéu

dudng cong ma tran gradient cua trudng trong
luc duge mo ta:

9, 9,
T = CGGT =( j )
9, 9,

Tu phu:(mg trinh (2), do tensor CGGT c6
tinh d6i xing nén nhimg thanh phan dbi xtng
v6i nhau qua dudng chéo chinh 1a bing nhau:

g, 10y =ag, | ox 3)

I'x = AX (@)

Nghién ciru dp dung phuong phap mdi ...

Giai A tir phuong trinh (4) Ia gia tri riéng
cua I'. Cé4c cdt cua X la vecto riéng cia I' va
gia tri riéng dugc sap xép:

A0
A= (5)
0 A
NG r0 rang la dang duong chéo cla tensor
I' dang don gién Vecto X nhan véi moi gia tri

riéng la vecto riéng I'. Phuong trinh (4) duoc
viét lai nhu:

(C- Al)x =0 (6)

Bo qua vecto khong (x = 0). Phuong trinh
(6) co nghia la ma tran T — Al 1a don va yéu to
quyét dinh cua n6 1a khong Tt dinh thire
I - Al nd c6 thé duoc xay dung lai phuong
trinh didu hoa dic trung cho tensor T':

d d
A, A
OX oy
det(l" — Al) = =0 (V)
o9 o9
— _V_l
oX oy

Giai phuong trinh dac trung nay ta dugc gia
tri riéng cua I':

1

2 =;(g“ +g, +\/(gm -9, ) +49fy) (8)

A= (g g, \/(gxx—g)+4g)

det(I’) = A2, (10)

Tai céc vi tri det(") =0 |4 bién cia vat thé,
hay néi cach khac du(‘mg déng muc det(F) 0
phac hoa bién cua nguon, la cac ranh gi¢i chu
trac dja chit.

Theo Zhou, W., va nnk., (2013) [12]: Thi
2. la gia tri riéng lon va duong dong mirc
A =0 phac hoa bién cua nguon khi nguon co6
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mat d¢ du la duwong. A la gia tri riéng nho va
duong ddng muc 4, -0 phac hoa bién cua
ngudn khi ngudn co mat d6 du la am. Do @6

XUt phat tir gia trj riéng 1én Zhou, W., va nnk.,
(2013) da dua ra cong thire:

1
E=—{o.*0+g, "~ (9.

Trong d6: g la di thuong trong luc, va gy,
Gyy» Oxy 1a thanh phan gradient trong luc. Pudng
ddng murc 0 ciia ham IE khong thay dbi khi ta
thay d6i mat d6 du 13 4m hay duong va ham IE
ciing 1 mot cong cu hiéu qua dé phac hoa bién
clia vat thé nhu ham det(T") .

MO HINH HOA
~Trén co s Iy thuyét trinh bay & trén, dé
Kiém tra tinh ding dan cta thuét toan nay, tac

gia tién hanh xay dung chuong trinh may tinh
xac dinh gia tri cac ham 4,4 ,detT,IE tir gid

*g—gw*g)z+4(gw*g)z)

(11)

tri truong di thuong trong luc quan sat, chuong
trinh may tinh dwoc xay dung trén ngdn ngir
lap trinh Matlab. Chuong trinh duwgc thu
nghiém trén mo hinh sb trudc khi ap dung véi
s6 lidu thuc té. M6 hinh thir nghiém gém 4 d6i
tugng cd d6 sau va mat dé6 khac nhau, cd kich
thude 150 x 150 km. Khoang cach giira cac
diém quan sét theo ca 2 chiu x va y 1a dx = dy
=1 km. C4c tham s6 va vi tri duoc chi ra trong
bang va hinh vé bén dudi.

Cé4c tham s mé hinh:

XUX2 | YUY2 | ZUZ2 | Matdo | w
Vat1 | 50/60 | 50/60 1/5 -0,4 N o
Vat2 | 90/100 | 50/60 | 6/10 | 04 | £ .
Vat3 | 907100 | 907100 | 15 | -05 AR O
Vat4 | 50/60 | 90/00 | 6/10 | 05

Két qud tinh toan:

Trén co s& cac tham s mo hinh trén, tac
gia tién hanh tinh toan truong do cac vat nay
gdy ra. Truong quan sat thu dugc, dugc tac gia
so dung dé tinh toan gi4 tri cia cac ham
A,2,,detT, IE theo cong thic (8, 9, 10 va 11)
tuong Gng (ham detT" ky hi¢u 1a IEC trong
hinh vg).

Nhu d4 trinh bay trong phan 1y thuyét, thi
dudng dong mic 0 cia hdm detT, IE s& phac
hoa bién cua vat thé khong phan biét vat thé co
mat d6 du 14 4m hay dwong. Ddi voi bién cua
vat thé c6 mat do du duong cé thé duoc xac
dinh riéng bang duong déng mac 0 cua ham
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A (Lamda_1), bién cua vat thé c6 mat do du
am duogc xac dinh riéng bang dudng dong muirc
0 ctia ham 2, (Lamda 2). Toan bo két qua tinh
toan duoc thé hién trén hinh 1 bao gom:
Truong quan sat (hinh 1a), duong déng mirc 0
cua gia tri riéng lén Lamda 1 va duong ddng
muc 0 cla gia tri riéng nhé Lamda 2 trén nén
gid tri ham detT (hinh 1b), gia tri ham IE va
dudng ddng mirc 0 ciia ham IE (hinh 1c), gid tri
ham detl’ va duong dong mic 0 cua ham
detT" (hinh 1d). Bé so sanh vi tri bién dugc xéac
bing dwong ddng mirc 0 cua timg ham, trén
mébi hinh chiing t6i ciing biéu dién vi tri cia vt
thé md hinh bang duong mau den.
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Hinh 1. Két qua md hinh

Nhdn xét:

Trén co s két qua thu duoc tir viée xay
dung churong trinh va thir nghiém mo6 hinh tinh
toan, tac gia co mot s6 nhan xét sau:

Két qua cho thiy cac dudng ddng mirc 0
cua cac ham det(I") Va IE déu phac hoa bién
cua cac vat thé rat tot. Dic biét dudong dong
mirc 0 ctia ham Lamda_1 da tach dugc vi tri
bién cta vat c6 mat d6 du duong va duong
ddng murc 0 cua ham Lamda_2 d4 tach duoc vi
tri bién caa vat thé c6 mat do du am.

Cac két qua thu duoc nay khéng chi cho
théy dugc hiéu qua ctia phuong phap ma con
khing dinh dugc chuong trinh xay dung la
dung din va mang lai két qua tinh toan nhanh,
¢6 d6 chinh xac kha cao.

AP DUNG CHO SO LIEU THUC TE

Trén co s& chuwong trinh may tinh dd dugc
kiém nghiém trén md hinh sd, budc dau tién
hanh &p dung trén s liéu thuc t& khu virc vinh
Bic B6 va lan can. Nguén s lidu dugc st dung
& day la di thuong trong luc trong lwc Bougher
Vi ty 1& tir 1:200.000 dén 1:1.000.000 dwoc
Iuu trit tai Vién Dia chét va Dia vat Iy bién. Cac
mit cit dia chin, so dd dut gdy, ciu trac mong,

... duoc tham khao tir cac dé tai: KC.09.18/06-
10, KC.09.20/06-10 [13], KC.09.25/06-10.

Dé x4c dinh su phat trién cac khdi ciu trac
tir néng dén sau, néi cach khéc la sy thay d6i vé
hinh thai cdu trac moéng truéc Kainozoi theo
chidu sau, phép nang truong duoc thuc hién &
cac mac h = [10, 20, 30, 40, 50, 60] km. Tai
moi muc h, gia tri A,4,,detT" dugc xac dinh
theo cbng thuac (8, 9, 10) & trén. Trén hinh 2b
biéu dién cac duong ddng murc 0 ciia ham det T
tai cac mirc nang truong khac nhau, mdi mirc
duogc biéu thi bing mot mau khac nhau.

Quan séat két qua thu dugc d& dang nhan
thay: DBuong ddng muc 0 cia det(I") = At
mirc thap dén cao d4 phac hoa duoc so bo hinh
thai cAu tric qui mé nhod (mic 10, dudng mau
xanh) dén hinh thai cAu trac 16n va 6n dinh hon
(mtc 60, duong mau do) kha rd nét. Néu biéu
dién riéng céac gia tri duwong va gia tri &m cua
ham det(I") thiy rang, gia tri dwong ciia ham
det(T") phan anh cac d6i ning, gia tri &m phan
anh cac d6i sut. Tir két qua thu dugc trén
hinh 2b, véi cac d6i sut (danh sé mau do), va
cac d6i nang (danh sé mau den), c6 thé phan
viing mét cach dinh tinh cdu tric méng trudc
Kainozoi, cu thé nhu sau:

359



Nguyén Kim Diing

Déi phin di Tay Bic Song Lo (11), thém
Thanh Nghé (12).

Bé Tay Lo6i Chau (1), Pdi nghich dao
Bach Long Vi (3), D&i nghich dao Miocen (2),

Phy triing Trung tdm (6), thém Da Ning (7),
Dia Liy Tri Ton (8).

Don nghiéng Bong Tri Ton (23).

DPon nghiéng Nam Hai Nam (5), Nhém bé
Hoang Sa (Bé Nam Hai Nam) (16).

Phy bé Hué - Pa Ning (15), Pia Hao
Quang Ngdi (9), Pia Hao Ly Son (8).

Mién Véng Ha Noi (20) va Thém Ha
Long (19).
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Céc khéi cdu tric duoc xdc dinh tir nong dén sau thé hién

qua céc mic nang truong khdc nhau tir 10 km dén 60 km

Hinh 2. Ban d6 phan Vung céu truc bé Song Hong [14] va Cac khéi céu truc
tai cac d¢ sdu khac nhau duoc xac dinh bang ham detT"

Dé thiy dugc binh d6 ciu trac mong trude
Kainozoi mét cach rd nét hon, tac gia gia dinh
rang hinh thai cau trdc chinh cia moéng trude
Kainozoi co hinh dang cua mét da thic bac
cao. Do vy, & day da tinh toan thir nghiém xap
Xi trudng quan sat bang mot da thic bac 7. Sau
do, truong da thire xap xi nay duogc tinh tuong
quan so VGi truong trong luc & CAC muc ning
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truong khac nhau tir 0 dén 100 km, mic ning
truong c6 hé s twong quan cao nhét duoc lya
chon 1am két qua [14]. Hinh 3 1a db thi twong
quan gitra cdc murc nang truong so voi da thie
bac 7, két qua da cho thay, tai mirc nang truong
50 km c6 hé sb tuong quan cao nhit R =
0,98383.



Nghién ciru dp dung phuong phdp mdi ...

Tuong quan giua cac muc nang truong va truong phong bac cao

2

0985 Do.can nang truong la 50 (km) va r=.0.
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Hinh 3. D6 thi biéu dién sy trong quan giita cac mic ning truong Véi da thire bac 7

106° 107" 108° 109° ' ) 1" 106" 107" 108° 109° 110° b 11"
P aj -
A< N ) N X
3 < : Puong dong miic : Puong miic 0 3 <i : Puong dong miic : Puong miic 0
] Q * gia tri Lamdal gia tri Lamdal m% F " gia tri Lamda2 gia tri Lamda2

Hinh 4. Két qua bi¢u dién gi4 tri ham Lamda_1 (4a) va Lamda_2 (4b)
cung véi duong dong mirc 0 (dudng mau do)

Nhu vay, bang cach xdp xi va tinh twong  qua gia tri ham Lamda_1 va Lamda_2 cing véi
quan nay, nghién ctru thiy rang v6i mirc ning  duong déng mic 0 (duong mau do) cia no tai
truong 50 km thé’hién cAu tric chinh cta moéng  Mirc nang truong 50 km. Tur két qua nay, mot
trudc Kainozoi tot hon ca. Hinh 4a, 4b la két  lan nira thay r0 la duong dong mirc 0 ctia ham
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Lamda 1 da phac hoa dugc bién cua cac déi
nang, con duong déng mic 0 cia ham
Lamda_2 phac hoa bién cta cac d&i sut. Hay
ndi mot cach khac, su ning ha cdu tric mong
phan dnh qua su ddo pha cua duong cong ham
det(") , tai dlem ¢ gia tri bang 0 1a noi dao
chiéu cua cdu trac mong, & diy co thé xuit hién
dut gay.

KET LUAN

Tur cac két qua da trinh bay & trén, cé thé
dua ra mot 5O két luan nhu sau:

Phuong phap CGGT Ia mét phuong phap
méi trong viée xac dinh vi tri bién cua ngudn.
Thuét toan khéng qua phirc tap nhung mang lai
két qua dinh tinh nhanh va kh& chinh xéac khi
phéc hoa bién caa ngudn.

Phuong phap CGGT két hop véi phuong
phép chuyén truong 1&n nia khong gian bén
trén cho phép xac dinh dugc cac khdi cdu tric
dia chét, hinh thi cAu trtc theo chiéu sau.

Gia tri riéng lon va gia tri riéng nho (gia
trj riéng cia ma tran gdm 4 phan tir 1a cac thanh
phan gradient ngang cua tensor) c6 thé giup
khoanh vung duoc khu vyc mat do du am va
mat d6 du duong. Day co thé 1a co SO dé
nghlen ctru khoanh Vung ciu trac c6 tiém ning
dau khi, khoang san rén.

Sy ddo pha cua ham det(T") = A4, thé hién
su thang giang vé céu tric: Gia tr1 du:ong thé
hién cac khbi ‘nang, gia tri am thé hién khoi sut
khé rd nét. Két qua cho thy, trong méng trude
Kainozoi, hinh thai thim Da Néng 1a mot cdu
trdc 18m, né nguoc v6i hinh thai cia thém
Thanh Ngh¢ va c6 hinh thai gidng nhu hinh
thai ciia bé Tay Loi Chau.
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APPLICATION OF THE NEW METHOD TO DETERMINE THE MAIN
STRUCTURE OF THE PRE-CENOZOIC BASEMENT IN THE GULF OF

TONKIN AND ADJACENT AREA

Nguyen Kim Dung
Institute of Marine Geology and Geophysics-VAST

ABSTRACT: In this paper, the author applies the method of Orug, B., et al., (2013), which uses
the curvature gravity gradient tensor, in combination with the field transform method to outline the
main structural partitions of the Pre-Cenozoic basement rock in the Gulf of Tonkin and adjacent
are. The method was tested on the digital model and applied to factual data. The applied method
gave the qualitative results quickly and fairly accurately. The contour 0 of big eigenvalue 4
delineated the spatial location of the edges of the anomalous sources with positive residual density,
the contour 0 of small eigenvalue 4 delineated the spatial location of the edges of the anomalous
sources with negative residual density. The locus of the contours 0 of the product of the eigenvalues
det(l") = 24 at the upward continuation levels of the potential field expressed fluctuations on the
main structure at the different depths. The positive values represented the anticline, for example
Thanh Nghe anticline, Ha Long anticline ... The negative values expressed the syncline quite
clearly, for example Dong Quan syncline, Quang Ngai syncline ... The qualitative results are
relatively consistent with some research results which have been previously published.

Keywords: Determination of the edges of object, the new method, CGGT, the block structural,
the Pre-Cenozoic basement rock.
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