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TOM TAT

Trong nghién ciu cdu tric sau nhu xac dinh moé dau, moé quang,...phucng phap gradient chudn
hoa toan phan (NFG) dugc st dung vi cho do6 chinh xac tuong déi cao. Trong nghién clu nay, bang
cach sir dung thuat toan két hop su thay déi ctia hé s& N va su khai trién trudng thé theo chudi
Fourier trong cac tai liéu trong luc dugc phan tich dé€ xac dinh gradient tuong Ung. Gradient chuan
hoa toan phén cuc dai dugc xac dinh dua trén cac gié trj gradient chudn hod toan phén visa tim
dugc. Cdu tric dia chat (hodc di vat) nghién cdu xuat hién tai vi tri co gradient toan phan cuc dai
vdi d6 sau dugc xac dinh. Cac m6 hinh dugc thiét 1ap nham muc dich tim ra céc két qua va kiém
chiing tinh chinh xac trong bai toan thuan dia vat ly. Do d6, hai mé hinh dugc thiét lap dai dién dac
trung cho hai loai cau tric dia chét: khodng san dang rén c6 & > 0 va khodng san dang léng cé &
< 0. K&t qua nghién ctu clia hai bai todn mé hinh déu xac dinh dugc vi tri xuat hién gia trj gradient
chudn hoé toan phan cuc dai mét cach chinh xac. M6 hinh dugc dp dung dé danh gia cac tai liéu
trong lyc thuc té dugc do dac trén mot tuyén do trong luu vuc Songkhla phia tdy nam cla Vinh
Thai Lan, két qua cho thdy cé mat cau tric dia chédt khodng san & dang 1dng. Theo céc thong tin
thuc dia, trong khu vuc nay da cé mét sé méd dau da dugc xéac dinh va dang trong qua trinh khai
thac. Nhu vay, cé thé day chinh la vi tri tam clia moé dau vi két qua phu hop véi do sau dugc cong

bé clia giéng khoan tham do.

Tu khoa: gradient chudn hod toan phan, mé hinh gradient, ciu tric sau

GIGI THIEU

Phuong phap tham do trong luc d€ nghién ctu dia
chét ting sau dugc st dung tii nhiing nam dau cua
thé ky 20 nhiéu nhat 13 trong viéc thim do, tim kiém
cdc mo dau khi. Trong d6, gradient chuén hoéa la mét
trong cac phuong phip dugc ép dung rat hiéu qua
trong cong tac xd ly, phan tich va minh giai tai liéu
dia vat ly. Phuong phéap nay lan dau dugc dé xuit
bdi Berezkin! vao nim 1967 véi muc dich xac dinh
va khoanh viing di thudng dia vét Iy va tim kiém truc
tiép ddu khi. Gan déy, phuong phép nay van tiép tuc
dugc nghién ctu va ap dung va da thu dugc nhiéu
két qua quan trong. Nhiéu cong trinh nghién ctu da
thanh cong khi 4p dung phuong phép gradient chuén
héa toan phan véi tai liéu di thuong trong luc nhu
Zeng vi cac cong sy (2002)? da phat hién mé dau tai
khu vuc Shengli, mién Pong Trung Qudc hodc Agha-
jani Hamid va céc cong sy (2011)° da phat hién cac
khu vyc 6 tiém nang cao dau va khi & luu vuyc Tabas,
mién Dong Iran.

O Viét Nam phuong phép trong luc dugc sti dung sau
nim 19604, chi yéu tap trung vao cac nhiém vy: tim
kiém, tham do cdc ciu tric chia dau khi; phuc vu
nghién ctiu ciu tric siu va kién tao dia chat khu vuc;

do dac, 14p ban d6 mé quang dudi long dat... Phuong
phép nay c6 uu diém 1a hiéu qua cao, do tin cdy 16n
va tdc d¢ thuc hién nhanh. Do d6, day 1a mét trong
s6 cac phuong phap dugc st dung chinh trong giai
doan tim ki€m, thdm do ddu khi. C6 nhiéu cong trinh
nghién ctiu da dugc thuc hién nhdm phuc vu cho cong
tac danh gia, thdm do trong luc tai nudc ta. Trin
Tuén Diing nim 2004° 4p dung phuong phap gradi-
ent chuén hoa toan phén cho di thuong trong luc hai
chiéu va ba chiéu d€ phat hién cac khu vuc tiém ning
dau khi trong cac bé trdm tich Dong Nam Bién Dong-
Viét Nam; Pham Nam Hung ® vio nam 2015 véi dé tai:
“Nang cao hiéu qua ctia phuong phap tham do trong
luc trong nghién ctu cdu truc dia chit & Viét Nam™;
Tran Vin Kha” vao nim 2018 v6i dé tai: “Nghién ctiu
cdu truc kién tao khu vic thém luc dia Bdc mién Trung
Viét Nam trén co s& xu ly, phin tich minh giai t6ng
hop tai liéu dia vat ly”.

Trong nghién ctiu nay, phuong phdp gradient chudn
héa toan phan dugc 4p dung d€ phan tich di thuong
trong luc doc theo mdt tuyén do trong khu vuc cé
chita mo d4u thudc Vinh Thai Lan. K&t qua cho thdy
doi tugng gay di thudng, c6 thé ing véi mo dau, & vi
tri trung tdm cta tuyén do.

Trich dan bai bao nay: Nghia P H, Duy D H. Ap dung phuong phap gradient chuan héa toan phan
trong viéc xac dinh cu tric dia chat c6 tiém nang khoang san, dau khi. Sci. Tech. Dev. J. - Nat. Sci,;

5(4):1732-1741.
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PHUONG PHAP NGHIEN CUU

Phuong phap gradient chudn hoa toan phin dugc dé
xudt 14n ddu béi Berezkin ! vio nim 1967 c6 dang:

VA (x,2) +V2(x,2)
I w1 [ 2 M
mzi:l Vi (x,2) +Vz(x,2)

Gp(x,2) =

Trong do, G, (x,z) 1 gid tri gradient chudn hod toan
phén (NFQG) tai vi tri (x, z) trén mit cdt. V, va V,
la cac dao ham bac mét theo phuong ngang, theo
phuong théng ding ctia di thudng trudng thé, M 12 s6
diém di thudng trudng thé trén tuyén do. Di thuong
trong luc Ag dugc xac dinh bai:

Ag(x,z) = Z{Y:] -
[An cos (n%x) + B, sin (n%xﬂ e<f>z

Trong do6 cac hé s6 A, va B, dugc xac dinh bdi cac

2)

cong thic sau:
2 L T
_Z z 3
Ap L/O Ag(x,0)cos (an) dx (3)

2 (L T
== in(n= 4
B, L/o Ag(x,0)sin (an> dx (4)

Trong viéc tinh todn s8, cdc cong thiic ctia A, va B,
dugc bién d6i tu tich phan thanh chuéi®. Khi d6,
dx chuyén thanh Ax 1a budc do trén tuyén c6 chiéu
dai L, gom M + 1 diém do (tinh ca diém 0 tai goc
tuyén do). Goi x 1a toa do ctia diém do bét ki thi
x=j0x(j=0,1,2,3,....M). Taco L=M.Nxva
Ax = ﬁ Luc nay:

) .

A, = MZI}/]:OAg (jAx)cos (%) (5)
) .

By =+ XM g Ag(jAv)sin (%) 6)

Chudi biéu dién di thudng trong luc quan sat Ag noi
trén dugc déng nhat véi V; 1a dao ham bic nhét clia
théhép din do di vat gdy ra. Ldy dao ham 1an lugt theo
bién s6 x va z ta c6 gradient trong luc theo phuong x
vaz: VyvaVy,

Vo= Lo (7
[—nApsin (nFx) +nBycos (nFx)] Omel 1)
Ve = %Z],Y:O (8)

[nAy cos (nFx) 4+ nBysin (nFx)] Omel 1)
n m
. sin ( —)
O day Q,, 1a hé 6 1am tron: Q,, = | —3 N2
Nlabac cao nhat ctia hai diéu hoa trong chuéi Fourier;

m=1,2,3.... (thubng m = 2).
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Gradient toan phan 1a G(x,z) dugc xac dinh theo cong
thuc:

G(x,z) = (Vz%r +Vz21)v ©)
Trong d6 v1a s6 nguyén, thudng cd gid tri 2, 3, 4 nhim
téng cudng do phan gidi. Ap dung cong thiic nay cho
tiing tuyén do & cac 6 sau z khic nhau ta dugc G(x,z)
tuong ung.
D6i véi mbi do sau z nao do, ta thyc hién 14n lugt cc
budc tinh todn nhu sau: (i) Tinh gid tri trung binh
G(x,z) clia tit ca cAc gid tri G(x,z) trén tuyén do &
do sau z do; (ii) Chia tiing gia tri G(x,z) § do sau nay
cho G(x,z) dé thu dugc cac gia tri gradient chudn héa
G(x,z) trén mot tuyén ting v6i d§ su nay; (iii) Tinh
cho tat ca cdc do siu khac sé c6 dugc gradient chudn
héa toan phan ma gid tri ctia né phan b6 trong mit
cit thing diing doc theo tuyén do.
Viy, gradient chudn héa toan phin G, (x,z) 1a dai
lugng khong thi nguyén va c6 thé 16n hon hodc nho
hon 1 va dugc biéu dién duéi dang thip phan. Theo
qui udc, dudng ding tri 1 1 ranh gidi gitia khu vyc
goila duong (16n hon 1) va 4m (nho hon 1) trong mét
cit phan b6 gradient chusn hoéa toan phan®.
Su phan b6 gradient chuén hoa toan phan theo cac
tuyén trong mit cit gitip xay dyng ban d6 déng tri
trong mat nay. Tam cua cuc tri cho phép xac dinh vi
tri ctia d6i tugng thdm do. Hinh 1 13 hinh 4nh minh
chting cho su phan b6 Gradient chudn hoa toan phan
& mot tuyén do chiéu dai 9km. Dj vét dugc phét hién
tai vi tri (4,8;-2) ¢6 Gradient chuén héa dat gid tri cuc
dai béing 8,68.
Néu di vat c6 dang kéo dai, thi & hai dau sé c6 hai
cuc dai. Hinh dnh minh hoa cho di vat dang kéo dai
sé dugc nhin thdy trong Hinh 2 véi chiéu dai tuyén
do la 9km, Gradient chuén hoa dat cyc dai bang 2,8
& hai dau cna di vat kéo dai Tu vi tri 3,8km dén vi tri
5,7km theo chiéu dai tuyén d6. Vi tri chinh xac duge
diéu chinh bang cach lya chon N t&i uu (N con dugc
goi la s6 hai) 79 Vi cac gid tri N khac nhau thi vi tri
clia cyc tri sé di chuyén, thay d6i vi tri. Véi N thich
hgp thi gia tri cuc tri sé dat cuc dai tai vi tri c4n xac
dinh ctia d6i tugng gay di thudng. Trong nghién ctiu
nay, chung tdi stt dung phuong phap Iya chon N t6i
uu theo Aghajani®.
Do chinh xdc ctia phuong phap nay c6 thé dugc ning
cao hon, néu chudi Fourier cé n bién thién tit N1 dén
N2 (thay vi ttii 0 dén N). Do d6 cén lua chon N1 va N2
thich hgp d€ cuc tri ctia gradient chuén hoa dat gia tri

cuc dai.
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Tuyén do (km

5 48 4

N

(:n{) nys O

Hinh 1: Su phan bé gradient chudn hod toan phan tinh cho mét tuyén do dugc biéu dién béng cac dudng dang
tri. Gradient chudn hoa dat gia tri cuc dai bdng 8,68 tai vi tri (4,8;-2) la ngi ¢6 dj vat.

Tuyén do (km)
5.7 5

4 38 3

2.0 \ 1\5 0/

Hinh 2: Di vat dai ndm ngang & dé sau Ah = 2,2 km kéo dai tur vi tri 3,8 km dén vi tri 5,7 km trén tuyén do c6
gradient chuin hod dat gia tri cuc dai bang 2,8 & hai dau cla di vat.

KET QUA VA THAO LUAN
Mé hinh ly thuyét P
Trong nghién ctiu nay, nhiing vét thé dia chat nhu cac ¥

mach qudng, cac via quing... c6 dang hinh tru tron
nam ngang, gy nén di thudng trong luc tuong ty nhu h
thanh vt chdt ndm ngang doc theo dudng tm hinh
tru dugc tap trung nghién ctiu.

Hé quy chiéu diing d€ thuc hién m6 hinh dugc ching M

-

toi thé hién trong Hinh 3 v6i: Chon truc Ox nim
ngang, truc Oz hudng thing xudng. Thanh vat chit
ndm ngang song song vdi truc Oy tai diém M, ¢6 do
sau h=0OM tai vi tri x=0. Di thu6ng dugc quan sat doc
theo truc Ox. Di thudng trong luc Ag tai vi tri P c6 toa
d06 x dugc tinh theo cong thiic 3.8,

z

A/

Ag =V, (x,0) = 2G§ h Hinh 3: Biém P quan sat doc theo truc Ox & mat dat,
o X2+ h2 thanh hinh tru song song véi Oy & vi tri M & d6 sau

NP N . N h.
Céc mo hinh di vat c¢6 dang hinh tru tron ndm ngang

dai v han dugc x4y dung d€ mé phong céic loai

khodng sin: (i) Khodng san dang ran § > 0 (mo6 hinh

1): quing vang, quing sit, ...; (ii) Khodng san dang  M: S6 diém do trén tuyén.

16ng 6 < 0 (mo6 hinh 2): md ddu khi, mach nudc ngdm; ~ Ax: Khoang céch hai di€ém do lién ti€p (km).
... Cdc thong s6 tuong ting ctia hai mo hinh nay duge  xp: Vi tri vat thé trén tuyén do (km).

trinh bay trong Bang 1. ho: Do sau vat thé (km).
Trong d6: 6 : Mat d¢ du dai ctia hinh tru (g/ cm?).
L: Chiéu dai tuyén do (km). G : Hing s6 hép din (cm3/g.s?)

1734



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién, 5(4):1732-1741

Bang 1: Cac tham sé clia cac vat thé mé hinh cé dang hinh tru ndm ngang dai vé han

STT L(km) M Ax (km)
M6 hinh 1 50 51 1,0
Mo hinh 2 50 51 1,0

xo (km) hg (km) 1) (g/cm3)
-10 3,0 0,2
5 4,0 -0,2

Ap dung cic budc tinh todn nhu di néu trong muc
phuong phap nghién ctu, da thu dugc hai mé hinh
nhu trinh bay sau:

- M6 hinh 1: Tuong ting mo6 hinh khoéng san dang
rdn (6 > 0)

Thay d6i hé s6 hai N d€ tinh toan tim gradient chudn
héa cuc dai, sau d6 dua vao do thi so sanh chon cuc
dai d4u tién la gid tri N t6i vu.

Hinh 4 va Hinh 6 & md hinh 1 cho thdy tam cta vt
thé ndm 6 vi tri -10 km theo chiéu dai tuyén khao sét
v6i do sau 3 km.

Duia trén moéi lién hé gitia s6 hai N va gradient chuén
héa cuc dai trén Hinh 5, chung t6i da lua chon dugc
N =22 1 t6i uu.

- M6 hinh 2: Tuong ing mo6 hinh khoéng san dang
long (6 > 0)

Thay d6i hé s6 hai N dé€ tim cuc dai gradient chuén
héa va lya chon N t6i vu.

Duia trén moéi lién hé gifia s6 hai N va gradient chuén
héa cuc dai trén Hinh 8, da lya chon dugc N =17 1a
t6i vu.

V6i mo hinh 2, két qua cho thdy tdm cua vét thé ndm
G vi tri 5 km theo chiéu dai tuyén khéo sat véi do sau
4 km.

- Két luin vé 2 mo6 hinh: (i) Di thudng do vat thé hinh
tru tron véi cac tham s6 nhu trong Bang 1 dugc biéu
dién nhu trén Hinh 4 va Hinh 7; (ii) Két qua tinh gra-
dient chuén héa toan phan ctia hai moé hinh trén dugc
thé hién trong Hinh 6 va Hinh 9; (iii) Pudng cong
trong luc rdi rac thu dugc trong mot mit cit thing
dting gitip x4y dung ban dé ddng gradient trong luc
va trén cd s& ban d6 nay hoan toan cé thé xic dinh
dugc vi tri theo phuong ngang x va phuong thing
dling z ma di thuong trong luc ton tai. Cuc tri gra-
dient chuén hoéa toan phin phan 4nh sy hién dién ctia
di vét trong mit cit khao sét; (iv) Két qua cho théy c6
thé ting dung phuong phép nay trong viéc phat hién di
vat dudi sdu va trong thim do tim kiém khodng san.
Phuong phap gradient chuén hoa toan phan (NFG)
v6i 6 liéu mo hinh cho két qué phu hgp, trén co s&
d6 tiép tuc 4p dung phuong phép nay cho tailiéu trong
luc do dac thuc t€ tai luu vuc Songkhla phia tdy nam
ctia Vinh Théi Lan.
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Ap dung phan tich sé liéu thuc té

Trong nghién ctiu nay xu ly tai liéu trong luc thuc té
dugc do trén mot tuyén khao sat ddu khi & phia tay
nam ctia Vinh Thai Lan. Chiéu dai tuyén do 13 50 km,
khodng cach gitia cic diém do trén tuyén 1a 2,5 km,
6 tng cong do dugc 21 gia tri trong luc. S6 liéu di
thudng trong luc doc theo tuyén do dugc biéu dién
trén Hinh 10.

Béng dudng cong di thudng trong luc roi rac trén, st
dung phuong phép gradient chuén héa trong mét mit
cit thing dung x4y dung ban d6 déng gradient trong
lyc va trén co s& ban d6 nay da xac dinh dugc vi tri
theo phuong ngang x va phuong thdng diing z ma
di thuong trong luc ton tai. Vi tri chinh xdc ctia déi
tugng di vat sdu can tim bing cich lya chon N trong
bién d6i Fourier 14 t6i uu nhat®. Viéc tinh toan xac
dinh céc gia tri N va gid tri gradient chuén héa tuong
ung dugc thuc hién dung phdn mém Matlab. Két qua
su phu thudc cta gia tri gradient theo N dugc biéu
dién trén Hinh 11.

Két qué trong Hinh 11 cho théy khi N thay déi (ting
dén), cac gia trj gradient chuén hoa ting d4n cho dén
khi N = 23 thi gradient dat gia trj 16n nhét va bit dau
gidm dan khi N ting. Ngoai ra, khi xt Iy trén tuyén do
bang cach thay d6i N thi két qua dugc thé hién trong
Hinh 12.

Két qua gradient chuén hoéa véi tai liéu trong luc nay
cho thdy di vat trong viing khéo sit & do sau khoang
2,8 km tuong ting v6i N = 23. Déy 1a mot két qua so
bd vé vi tri tim ctia di vat bén duéi tuyén do va can c6
thém cdc khéo sat chi tiét khac dé xac dinh kich thudc
ctia n6 ciing nhu dé€ xdc dinh ban chit cta di vét c6
phéi mé dau hay khong. Theo két qua thuic té, tai luu
viic Songkhla phia tdy nam ctia Vinh Théi Lan '°, d6
sau phét hién cu truc chita ddu 1a 2750 m. Nhu vay,
sai s0 ctia phuong phdp gradient chudn hod toan phan
va két qua thuc té khoang 2%. Két qua ctia nghién ctiu
nay hoan toan phtt hgp.

KET LUAN

Phuong phdp gradient chudn héa toan phéin 1a mét
phuong phap mang tinh hiéu qua cao trong viéc xac
dinh vi tri ciing nhu d¢ sau cla quing khodng sin,
mo dau khi... Phuong phép nay c6 vu diém la t6¢ do
tinh toan nhanh va d6 chinh xac tuong déi cao. Két
qua tinh todn trén mo hinh ly thuyét va ép dung trén
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Hinh 4: Budng cong di thudng trong luc ctia mé hinh 1.

12 S

LE ] L ]
a .-I- - it S ] - '_..
*teps

NFG max
[ ]

1 3 5 7 9 11 13 15 17 19 21123 25 27 29 31 33 35 37 39 41 43 45 47 49

—
Ca

S6hai N

Hinh 5: Su phu thudc ctia gradient (Gy,,,) theo gia tri ctia N trén moé hinh 1: N=22

Do sau (km)

i
5 , 0 10 15 20 25
Tuyen do (km)

Hinh 6: D6 thi gradient chuin héa cda di thudng trong luc mé hinh 1.
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Ag (mGal)
)
=]
o
T
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=25 -20
Hinh 7: Budng cong di thudng trong luc ctia mé hinh 2.
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Hinh 8: Su phu thudc clia gradient (Gy,,,) theo gia tri ctia N trén mo hinh 2: N=17
0 T
T -1
= 2
3 A\
= 0 Q
-5 m(\/\l /A i
=25 -20 -15 -10 -5 5 10 15 20 25

. 0
Tuyén do (km)

Hinh 9: D6 thi gradient chudn héa cda cda di thudng trong luc mé hinh 2.
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Hinh 10: S6 liéu do dac va dudng cong noi suy.
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Hinh 11: Su phu thudc cta gradient (G,,4x) theo gia tri ciia N: N=23

tai liéu dia vat ly thuc t€ da cho thdy c6 thé st dung
phuong phap nay mot cach c6 hiéu qua.

Déi v6i phuong phép gradient chuén hod toan phan,
viéc lya chon hé s6 N trong qud trinh khai trién
Fourier déng vai tro rit quan trong trong bai toan xdc
dinh nhiing diém di vét, cdc ranh gi6i cdu tric dia
chét. Do d6, lap trinh cac thuit toan két hgp véi viéc
sti dung cac phan mém nghién ctiu dia vét ly hién dai
da giup viéc tinh todn va xt ly s6 liéu nhanh hon, biéu
dién hinh anh két qua t6t hon.

Trong thuc té, nhiéu ciu tric dia chit trén mot tuyén
do c6 thé xudt hién nhiéu di vat khiac nhau. Do dé,
viéc tinh todn va lya chon hé s6 N c6 thé trg 1én phic
tap hon, nhiéu tdc gid cho rdng cdn c6 nhiéu nghién
ctiu hon nita d€ dua ra cdc phuong 4n tinh todn sao

cho phti hgp, tit d6 tién hanh minh giai d€ dua ra bic
tranh cdu tric dia chét trong khu vuc nghién ctiu tét
nhit.

Ngay nay v6i viéc st dung cic phdn mém tinh todn va
d6 hoa hién dai, phuong phap nay cé thé dugc thuc
hién mot cach chinh xdc va nhanh chong dé thu dugc
thong tin so by vé ddi tugng nghién ciiu, lam co s&
cho viéc tién hanh cac khao sat chi tiét tiép theo.

LGOI CAM ON

Chung t6i xin gui 16i cim on dén Phé Gido su, Tién si
Tran Vin Nhac da cung cép tai liéu do dac trong luc.
Ngoai ra, ching t6i ddc biét cdm on truong THPT Loc
Ninh, truong Cao ding Long An da gitp dd, tao diéu
kién thudn lgi vé thoi gian cling nhu co s§ vat chat dé
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Hinh 12: M3t ct gradient chuan hoa vdi cac gié tri N khac nhau. V&i N = 23 thi Gy, dat gid tri cuc dai la dau hiéu

c6 dj vat.

ching t6i hoan thanh nghién ctiu nay.

DANH MUC CAC TU VIET TAT

Grmax: gradient cuc dai

NFG: normalized full gradient (gradient chudn héa
toan phén)

THPT: trung hoc phé thong

XUNG POT LOI iCH

Tac gid xac dinh khong c6 bat cit xung dot 1¢i ich nao.

PONG GOP CUA CACTACGIA

Tac gid Pham Hiiu Nghia va Dang Hoang Duy c6 vai
tro nhu nhau trong bai bao khi déng gop truc tiép
dén xt ly s6 liéu, gidi thich két qua va viét ban thao.
Chuong trinh chuyén déi dinh dang s6 liéu gitia cac
phan mém xt ly chuyén dung Dia Vat ly dugc viét boi
Dang Hoang Duy.
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Using normalized full gradient of gravity anomalies to detect
geological structures with mineral oil and gas potential

Nghia Huu Pham™23, Duy Hoang Dang'%*"*

AT ABSTRACT
S In deep structural studies such as determining oil and ore deposits, the normalized full gradient
DR Lg o (NFG) method is used with relatively high accuracy. In this paper, by using an algorithm combining
Use your smartphone to scan this the change of the coefficient N and the potential field expansion according to the Fourier series to
QR code and download this article determine the gravity documents were analyzed. The maximum normalized full gradient could be

determined based on the found normalized full gradient values. The studied geological structure
(or foreign body) was determined at the location with the maximum total gradient with a defined
depth. The models were set up for the purpose of finding the results and verifying the accuracy
in the geophysical problem. Therefore, two models were established representing two types of
geological structures: solid minerals with & > 0 and liquid minerals with & < 0. Research results of
the two modeling problems were equal. The exact position possessing the maximum normalized
full gradient was determined. Application of these models on the actual gravimetric data measured
on a measuring line in the Songkhla basin southwest of the Gulf of Thailand showed the presence
of a liquid-mineral geological structure. According to the field information, there were a number of
oil fields in this area that had been identified and are in the process of being exploited. Thus, this
position would be the center of the oil field, because the obtained result is in full agreement with
the published depth of the well.

Key words: Normalized full gradient, gradient model, deep structure
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	KẾT LUẬN
	LỜI CẢM ƠN
	DANH MỤC CÁC TỪ VIẾT TẮT
	XUNG ĐỘT LỢI ÍCH
	ĐÓNG GÓP CỦA CÁC TÁC GIẢ
	References


