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1. Mé dau

Trong nhitng nim gan day, v6i sy phat hién ra
diu trong d4 mong tai cac bé tram tich thudc phan
dong nam cua thém luc dia, ngoai vi¢c xac dinh do
sau toi mong két tinh, viée nghién ciru cau trac bén
trong mong, ma trudc hét 1a nghién ciru sy thay doi
mat do cua né dac bi€t tré nén quan trong va thu hut
su quan tim ctia nhiéu nha dia vét 1y trong nuéc. Tuy
nhién, cho t4i nay, sy phan bd mat d§ cua d4 mong
moi chi duge xac dinh béng cac phuong phap
twong quan [5]; viéc xac dinh dinh lugng sy phan
bb nay bang cach giai bai toan ngugc theo phuong
phéap lua chon ciing mdi chi dung lai trong pham vi
bai toan hai chiéu [5, 7] nén do chinh xac van con
nhiéu han ché. P& gop phin khic phuc nhiing han
ché do, trong pham vi cua bai bao, ching t6i tién
hanh nghién ctru két hop t& hop phwong phap boc
16p di thuong véi viée giai bai toan nguge 3D theo
phuong phap cyc tiéu hoa phiém ham cé diéu
khién qué trinh hoi tu nghiém ctia Marquart [9],
xdy dung thuat toan va chuong trinh may tinh xac
dinh sy phan bd dinh lugng mat d6 trong ¢4 mong
theo tai li€u di thuong trong luc. Thuat todn va
chuong trinh xay dung dugc tinh toan thir nghiém
trén cac md hinh 3D nhim nghién ctru kha ning
ap dung cua phuong phap.

2. Co s6 1y thuyét

Khi xem di thuong trong luc quan sat nhu la
mot truong tong bao gdm di thudng gay ra bdi cac
ranh giGi tram tich, boi sy thay d6i mat do trong da
moéng va su thay ddi dia hinh mat Moho, viéc gidi
bai toan ngugc theo phuong phép lya chon nham

xac dinh sy phan b mat do cia da mong trén co s¢
tinh "boc 16p" di thuong trong luc gay ra boi cac
ranh giéi tram tich phia trén va phan phéng khu
vuc gay ra boi sy thay ddi dja hinh mit Moho phia
dudi da duge chung t6i thyc hién trén co thuét toan
duoc trinh bay dudi day.

Theo thuit toan nay, dé xac dinh su phan bd mat
dd cta d4 mong, trudc hét theo thuat todn cua
Bhaskara Rao [1], tai moi diém quan sat ta xac dinh
di thuong trong luc Ag’* cua tit ca cac ranh gioi

sed
(%)
tram tich nim phia trén n6 ma d¢ siu téi mdi ranh
gioi da dugc xac dinh bang cac phuong phap dia vat
Iy khac. Phan dj thuong du Ag/e dugc thiét lap

bang cach loai bo phén truong phong khu vuc va
phan di thuong gdy ra boi cac ranh gidi tram tich
nay tir trudng quan sat tai tit ca cac diém quan sat
trén tuyén:

Agb.‘”.

_ obs
(. _Ag i\J

_ reg
1) Ag®

sed
i D&

(.J)
s& 1a di thuong phan anh sy bat dong nhit cia mat
do trong da mong

Dé xac dinh duoc sy phan bd mat do cua da
mong, ta chia n6 thanh cac ling tru thang ding dt
canh nhau. Mdi ling tru (ling try tha (l,j)) ¢ bé
rong bang khoang cach Ax, 4y giira cac diém quan

sat, co day trén Z! () la mat trén cua méng (xem

nhu tring véi day cia trim tich Kainozoi), c6 day
duéi Z/,  tring véi bé mat Moho va c6 mat do du

O'ff‘;) . Qua trinh tinh toan dugc thuc

hién theo cac budc nhur sau :

tuong tng la
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(i) Tu cac gia tri di thuong du Ag(l ;) , danh gia

ban dau vé su phan bd mat do du cua da mong
dlggc thuyc hién theo phuong phap xac dinh tryc
tiép. Theo phuong phap nay mat d6 du cia moi
lang tru dugc xac dinh boi:
bas
s _ D8
Oup= bas (1)
2HAZ 5,
khi mat d6 du khong doi theo chidu sau (4 = 0),
hoac:
Ag’™
ol ==l 1S @
ZL (i.J)
khi mat d6 du thay doi theo quy ludt ham mii theo
d6 séu (4 = 0) [2], trong d6:
=12. M, j=1,2..N la sb tht ty céc diém
quan sat trén tuyen.
bas
Ag iy
nhit mét do du cua da mong tai diém quan sat thr
().
AZ! =Z) —Z  la bé day cia méng tai
diém quan sat thir (i,)) .

1a di thuong du gay ra do su bt déng

(ii) Theo thuat toan cua Bhaskara Rao [1] xdc
dinh di thuong trong luc cua mdi lang try nay rdi
sau do lay tong di thuong trong lyc cua cad (M*N)
lang try dé thu duoc di thuong ciia mong Agi", tai

tat ca cac diém quan sat.
(iii) Ky hiéu Ag(, ') la d¢ l¢ch gitra di thuong
bas
Ag iy
(ij) trén mat quan sat. D6 léch nay duoc sir dung

dé thay d6i mat d6 du cua méng sau mdi lan
Iva chon:

va di thuong tinh toan Ag( tai diém thu

Ag
Ol = S WhiA=0 ()
24fAZ7,
dev
oo Mun  yhizx0 @
DT 2AfAZ exp(—ANZL)

Qua trinh lya chon dung lai khi sai s6 binh
bas

phuong trung binh gitra dj thuong du Ag”

.y vadi

cal
()]
hodc so lan lya chon vugt qua so lan lya chon da
duoc dinh trude.

thuong tinh toan Ag‘” nhé hon sai sé cho phép
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3. M6 hinh héa va cac két qua tinh toan
3.1. Xdy dwng chwong trinh tinh

Trén co so cac thudt toan da trinh bay ¢ trén,
ching toi da tién hanh xay dung chuong trinh may
tinh nhim xac dinh sw phan bé mat do cua da
mong trén mot mo hinh 3D theo tai li¢u di thuong
trong luc. Chuong trinh dugc viét bang ngédn nglr
Matlab, dam bao dugc tinh tién ich thong qua ché
dd d6 hoa cua chuong trinh. N6 hoat dong theo so
d6 khdi duoc trinh bay trong hinh 1.

[

|Agp,,H 2e”] [2e™

‘ o(2),2°, 2 |

o= :7,3@:6‘“‘
Q*7*[*(ZF -7

M N

Rms= Z Z (Agm)

J’F
pu N Ag™
Q2*x ”‘f"‘(z —z9)

v, *N,)<e

Hinh 1. So db khéi cia chwong trinh

Ag’” ,Ag™ : Truong quan sat va truong phong khu
vuc; Ag™,Ag" : Truong trdm tich va truéng moéng

duv Z',Z": Do sau dén day trdm tich, do sau dén mat
Moho; & : Diéu kién dirng chwong trinh

Dé nang cao do chinh xac cua viéc xac dinh di
thuong du gay ra do sy bét ddng nhit mat do trong
d4 mong, viéc tinh phan treong phong khu vuc
duoc chung t6i thyc hién theo cd hai phuong phap:
nang trudng voi cic muc nang khac nhau va xap xi
truong boi da thirc bac n. Mirc ning truong ti uu
dugc lya chon khi voi muc nang nay, hé sb tuong
quan giita két qua tinh theo ca hai phuong phap dat
gi4 tri 16n nhat. Theo [3] mdi twong quan nay duoc
biéu dién boi

pol up
2 ,2 Ag iy D8y

R: =l j=1 (5)

\/ﬁzvmnggfiﬁmawz

=1 j=l =1 j=1
trong do: Ag(, %, 1a di thuong duoc xap xi boi da

thirc bac n; Ag” 1a di thuong duoc tiép tuc giai



tich 1én cac do cao khic nhau; Ag”,Ag’™:
Truong quan sat va truong phong khu vuc;
Ag*,Ag" : Truong trAm tich va truong mong
dw; Z',Z": Do sau dén day trim tich, do sau dén
mit Moho; & : Diéu kién dung chuong trinh.

3.2. M6 hinh héa va cdc két qud tinh todn

Dé kiém tra mirc d6 chinh xac ciia chuong trinh
ciing nhu tinh ding dan coa thuat toan, dudi day
viéc giai bai toan ngugc xac dinh sy phan bd mat
dd cua da moéng dugc chung tdi tinh toan thir
nghiém trén mét moé hinh 3D c6 pham vi 330 X
330km. Khoang cach gifra cac diém quan sat theo
ca hai chiéu x va y déu 1a Ax = Ay=3,3km. V&i
moéi md hinh, viéc gidi bai toan duoc thuc hién
theo cac budc sau:

Budc (i): Giai bai toan thuan xac dinh cac
thanh phan truong gy ra boi tung ranh gidi, tu do
xac dinh truong tong. O ddy moi trudong dugce phan
chia thanh 3 16p: 16p trim tich c6 mat do du thay
dbi theo do su, 16p ¢4 moéng c6 mat do du thay doi
theo dién va 16p dudi mat Moho cé6 mat d6 du
khong ddi. Két qua cua viéc giai bai toan thuan
dugc liy 1am di thuong quan sat
reg
()
theo hai phuong phap: phuong phéap xap xi nd

Buéc (ii): Tinh truong phong khu vuc Ag

Do sau day bien

Do sau den mong truoc Kainozoi

bang da thirc bac n va phuong phép ning truong
voi cac muc nang khic nhau. Mirc nang tdi wu
dugc xac dinh khi vi mirc nang nay, hé sb tuong
quan gitra két qua tinh theo ca hai phuong phéap dat
i
bang cach loai bo phan truong phong khu vuc

gi tri 16n nhat. Phan di thuong du Ag’“, thu duoc

Ag % va phéan di thuong gy ra boi 16p trim tich
tr truong quan sat dugc xem nhu di thuong gy
boi sy bat dong nhét ctia mat d¢ trong d4 mong.

Bude (iii): Giai bai toan nguoc ddi v6i phan di
thuong du nay theo cac phuong phap lua chon da
trinh bay & trén, ta tim dugc sy phan bd cua mat do
trong da mong.

3.2.1. Cdc tham s6 ciia mé hinh

Tham sb vé dia hinh clia cac mét ranh gidi:

Déi voi mé hinh nay, do sau téi cac ranh gidi
phén chia mat d§ cling nhu sy thay ddi mat do du
cua chung dugc xay dung trén co s¢ tham khao cac
Kkét qua xac dinh cdu trac dia chat sdu khu vuc
d6ng nam thém lyc dia [4, 5, 8] d& dam bao tinh
hién thyc ciia m6 hinh, 1am cho md hinh dugc xay
dung phi hop véi méi trudng dia chit thuc cua
thém lyc dia Viét Nam. Cac thanh phan truong
twong Ung cua chung thu dugc khi giai bai toan
thudn duoc biéu dién trén hink 2.

Do sau den mat Mohc

g

oc 120 15 18 210 240 270 300 330 ¢ 3C 6

; IERE 2
Thanh phan truong du do lop Tram tich gay ra
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Kn
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Thanh phan truong du do lop duoi mat Moho gay rs

20+
o
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Kn

Hinh 2. Mb hinh cac ranh gi6i phan chia (a) va cac thanh phan truéng twong tng (b)
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Tham sé vé mat do:
- Mt do du cta cac 16p trdm tich suy giam theo
d6 sau theo quy luat ham bac hai [6]:
0.=-0.7862-0.3951.z+ 0.0582.27;
_ - Mat do du cua 16p dudi mit Moho dugc lay
ddng nhat 14 0,53g/cm’;
_- Sy thay dbi mt d¢ du ciia d4 méng dugce biéu
dién trén hinh 3a.
3.2.2. Két qua tinh todn
Két qua tinh toan déi voi md hinh bao gdm di
thuong quan sat (hinh 3b); dudng cong bi¢u dien
hé so twong quan theo hai phuong phap tinh truong

()

H si tiromg quan

phong khu vuc (hinh 3c); phong khu vuce dugce tinh
theo phuong phdp nang truong véi muc nang da
duoc t6i wu hoa (hinh 3d); di thuong du giy ra boi
su bat ddng nhat mat do trong da méng (hinh 3e);
phan bd mét do du ciia da mong ¢ lan lip cudi
cung (hinh 3f); sai 1éch giira di thuong tinh toan &
lan 13p cudi véi di thuong quan sat va dudng cong
biéu dién tbc d6 hoi tu cua phuong phéap (hinh 4).
Két qua tinh toan cho thdy phwong phap c6 do
chinh xac kha cao va do hoi tu nhanh. Chi sau 10
lan lap, sai s6 binh phuong trung binh cta viéc xac
dinh mat d6 du ciia mong tai tat ca cac diém quan
sat giam nhanh xudng chi con 1a 0,048(g/cm’); sai
s6 binh phuong trung binh giita di thudng quan sat
va tinh toan 1a 0,12242 (mgal).

—7) \\f

BO o

£

1 0 e 1
K

Hinh 3. Két qua xac dinh su phan b mat d6 ctia da moéng
(a) M6 hinh phan b6 méat dé dw cta da mong; (b) Di thwong quan sat; (c) Hé sé twong quan gitra 2 phwong phap
tinh trwerng khu vire; (d) Phan treéng phéng khu vire; (e) Phan di thwong dw phan anh bat déng nhat;
(f) Phan bd mét do dw cla da mong & 1an I1&p cudi ciing
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RMS

2 4

B 8 10
Si lin 1p

Hinh 4. Sai léch giira di thwong dw (a) véi di thweng tinh & 1an 18p cubi (b) va tée dd hai tu clia phwong phap

4. Két luan

Duya trén nhimg két qua thu dugc qua viée xay
dung thudt toan, thanh 1dp chuong trinh va tinh
toan thir nghiém trén mo hinh nhim giai bai toan
nguoc trong luc 3D xac dinh sy phan bd mat do
trong d4 mong, tac gid c6 mot vai nhan xét sau:

- Thuat toan va chuong trinh xay dung kha don
gian nhung mang lai két qua tinh kha chinh xac,
cho toc @0 hoi tu nhanh va on dinh.

- Khi giai bai toan nguoc xac dinh su phan bd
mat d6 cua da mong, viéc loc truong phdng khu
vuc cho két qua tot hon khi c6 su két hop giita
phuong phap xip xi nd boi da thic bac n voi
phuong phap nang truong thong qua viéc tinh hé
sO tuong quan nham tim ra mirc nang tbi wu.

- Két qua tinh trén mo hinh cho thdy mic du
mbi truong dia chét c6 dia hinh ranh gi¢i kha phirc
tap, viéc xac dinh sy phan bd mat d cua da mong
theo mo hinh giai bai toan nguoc trong luc 3D van
cho sai s6 chap nhan dugc (Rms chi thay doi trong
khoang tir 0,038 dén 0,048 g/cm’). Diéu d6 chimg
t6 tinh 6n dinh cta thuat toan va chuong trinh, vi
vay c6 thé ap dung no trong viéc gidi quyét cac bai
toan thuc té.

Loi cdm on: Cong trinh nay dugc hoan thanh
dudi sy tai tro cta de tai QG 11-04.
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SUMMARY
Determine density contribution of basement rock by modeling of 3D gravity inversion

In this paper, method based on the combine of anomaly "peeled layer" calculating with three - dimensional gravity
inversion is researched in oder to determine the density contribution of basement rock.

By this method, depth to bottom of sedimentary layers is defined by another geophysical methods. Gravity field
component of upon sedimentary layers with suggestion that the variation of sedimentary basins density contrast is
approximated to a exponential function are calculated at each observed point. Residual field component separated from
the total observed anomaly after removing this field components as well as regional field component is considered as the
field component, that reflects inhomogenous of density of basement rock. It is used to determine density contribution of
basement rock based on the nonlinear optimization technique of the Marquardt algorithm .

Algorithm is programed in Matlab code to atempt on three dimensional mathematical models.The results received by
experimentally calculating in respect of precision, convergence as well as feasibility computer time show the ability of
application of the method.
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