Magazine of Geodesy — Cartography Tap chi Tric dia - Ban db
Vol 12, N° 01 (02/2026), ISSN: 2615-9481 Tap 12, S6 01 (02/2026), ISSN: 2615-9481
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Tom tit:

Bai bdo trinh bay cdc két qud nghién ciiu ung dung cua phwong phap gradient cuc dai,
phirong phdp tin hiéu gidi tich trong viéc xdc dinh hé thong dirt gay. Quy trinh phan tich va gidi bai
todn mé hinh héa 2D dwoc sir dung lam dit liéu dau vao dé xdy dung mo hinh 3D ban dau va giai
nguwoc 3D dé xdc dinh d sau mdat méng két tinh va mat Moho. Két qua dat dwoc cho thay: Hé thong
duirt gy khu vurc nghién ciru la kha phiic tap, bao gom hé thong dirt gay Tdy bdc - Déng nam, d kinh
tuyén va Péng bac - Tday nam. Pa xdc dinh va nhdn dang dwoc cac diet gdy sau va lém nhw: Séng
P6 Cé, Ba To - Kon Tum, Séng Ba, Hung Nhuong - Ta Vi; P sdu mdt mong két tinh trong khu vue
dao déng tiv 1km dén 3,4 km, véi vi tri mdt méng dat dg sau I6n nam & phia Tay bdc va Péng nam
khu vue; Do sdu mat Moho thay déi lién tuc tir 27 km d@én 35 km. Vi tri sau nhat cia Moho nam vé
phia Ty bdc va ¢é xu huéng ndng dan lén vé phia Pong. Két qua nghién ciru di chitg minh hiéu
quda va dé tin cdy cao cia viéc dp dung quy trinh tinh todn va két hop da phwong phdp phan tich.
Tir khoa: Trong luc, mé hinh 2D, mé hinh nguoc 3D, ditt gay, mdt két tinh, mat Moho.

Ngay nhan bai: 24/11/2025 Ngay stra lai: 06/12/2025  Ngay chdp nhan dang: 08/12/2025  Ngay xuét ban: 28/02/2026
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Abstract:

This paper presents researching results of the application of maximum horizontal gradient
of gravity anomaly and analytic signal to determining fault systems. The analytical workflow of the
2D modeling problem is used as input data for constructing an initial 3D model and performing 3D
inversion to determine the depths of the crystalline basement and the Moho surface. The results have
shown that: The fault system in the study area is quite complex, including the Northwest - Southeast,
sub-meridian and Northeast - Southwest fault systems. Large and deep faults have been identified
and recognized such as: Song Po Co, Ba To - Kon Tum, Song Ba, Hung Nhuong - Ta Vi; The depth
of the crystalline basement in the area ranges from lkm to 3.4km, with the location of the basement
reaching great depths in the Northwest and Southeast of the area,; The depth of the Moho surface
changes continuously from 27km to 35km. The deepest location of the Moho is in the Northwest and
tends to gradually rise towards the East.
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1. Giéi thi¢u

O nudc ta nghién ctru cdu tric vo Trai dét trén co so tai liéu dia vat 1y da
duogc tién hanh trong nhiéu nim qua. Tuy nhién ngudn sb liéu str dung khong dong
bd, nhiéu vung con thiéu Véng cac loai tai li€u c6 tinh dinh lugong cao nén két qua
nghién ctru khong ddng déu ca vé mirc do chi tiét 1an do tin cay. Cac nghién ctru
truée day chu yéu tap trung phan phia bic Viét Nam noi c6 diéu kién dia chit phurc
tap va c6 co ché hoat dong dong dat manh nhit ca nudc [1-3]. Ngoai ra, ciing cd
mot sd cac tic gia nghién ciru cdu tric vo Trai dit khu vic bién Pong va 1an can

dua trén phuong phap giai nguoc 3D [4,5].

Khu vuc Kon Tum va lan cdn nam trong ving c6 nhiéu déi dut giy kién tao
dang hoat dong, gay ra cac hién tuong dia chét bat thuong nhu dong dat, sat 1o dat
va nit dat thuong xuyén, nhat 14 sau nam 2021 khi cac ho thiy dién (Thuong Kon
Tum, Prik Pring) tich nudc, 1am ting tan suit va cuong d6 dong dat kich thich doi
hoi nghién ctru, danh gia nguy hiém dong dat. Nghién ctru vé cau tric sdu vo Trai
dat ¢ Viét Nam di c6 mot sb cong trinh cong bd [6-8]. Do chua ¢ cac nghién ciru
riéng nén ciu trac khu vyc Kon Tum chi dugc phan 4nh so luoc trong cac cong
trinh nghién ctru so luge vira néu trén. Do vay, viéc nghién ctru x4c dinh dic diém
cAu trac sau vo Trai dat khu vue Kon Tum va lan cén la mot trong nhitng nhiém vu
quan trong, phuc vu danh gia 46 dong dat va tai bién dong dat.

Bai b4o nay trinh bay su két hop phuong phéap xi 1y, phan tich 2D va 3D véi
tai li¢u trong luc nham nghién ctru cAu trac sau vo Trai dit ap dung cho khu vuc
Kon Tum va 1an can. Cac phuong phap gradient ngang cuc dai, tin hiéu giai tich,
phuong phap nang truong duoc st dung dé xac dinh hé thong dut giy chinh trong
khu vuc nghién ctru. Cac phuong phéap giai ngugc mat do, giai chap Euler dugc st
dung 1am co s& dé xdy dung mo hinh 2D ban dau. Sau d6 giai nguoc 2D dé nhan
duoc két qua vé mat do va do sau cac mit ranh gidi (mat mong két tinh va mat
Moho), s& duoc str dung dé lam dau vao cho bai toan giai nguoc 3D. Viéc két hop
cac phuong phéap phap xu ly, phan tich trén s€ gitip tang do tin cady cua mo hinh 3D
ban dau, khi ma khu vuc nghién ctru thiéu Véng tai liéu tua nhu: Dia chan, tir
Tellua,... Quy trinh tinh toan, xir 1y va phan tich tai liéu trong luc dbi véi xay dung
so d6 hé théng dit gdy duoc thé hién trong Hinh 1 va xy dung so dd do sau cac bé

mat ranh gidi co ban dugc thé hién trong Hinh 2.
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Hinh 2. So' dé quy trinh mé hinh trong lic 2D va gidi ngueoc trong lye 3D

2. Co s¢ dir liéu va phwong phap nghién ciru

2.1. Co so dit liéu

2.1.1. Dit liéu trong lyc va gia tri mdt do dat da

- Dt liéu di thuong trong luc khu vye nghién ctru:

+ Ban d di thuong di thuong trong luc Bouguer phan dét lién 1anh tho Viét
Nam, ty 1& 1:500.000 thanh 1ap nim 2011 dugc thanh 1ap boi Tong cuc Dia chat va
Khoang san Viét Nam trudce day [9].

+ Tai li€u trong luc thu thap tir cdc phuong an do trong lyc viung Quang
Ngai, Ba To, Kon Tum,... ¢ ty 1€ ttr 1: 200.000 dén 1:50.000 do Lién doan Vat ly
Dia chét thuc hién. Ngoai ra, con st dung cac tai li€u trong luc c6 dugc tai Vién
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Vit ly Pia cau da trién khai cac dé tai trudc day.
- Thong s6 v€ mat do cua cac 16p dugce tham khéo tir thong s6 mat do dat da
¢ Viét Nam [8,10] (xem trong Bang 1).

Bdng 1. Théng s6 mdt dg cho cac 16p dat da

i . Mit d¢ trung binh
STT Lép Mat d (g/cm?)
(g/cm?)
1 Vo trAm tich 2.60 - 2.65 2.63
2 Vo két tinh 2.80 - 2.88 2.84
3 Manti trén 3.10 -3.33 3.20
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Ghi chii: (1-di thuong trong hec) va (2- tuyén phan tich trong lic)

Hinh 3. Di thuong trong luc Bouguer khu vuc Kon Tum va ldan cdn
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2.1.2. Dit liéu dia chat va dia hinh

- Ban dd dia chat ty 1& 1:500.000 dugc thanh 1ap boi Tong cuc dia chat va
khoang san Viét Nam nam 2004 [11]. (Hinh 4).

- Dit lidu d6 cao dia hinh dugc 1iy tir nguén ASTER-GDEM véi d6 phan giai

l1a 30 m. Pay 1a mdt chuong trinh hgp tac gitta NASA va chinh phu Nhat Ban da

tao nén hé thong mo hinh s6 d6 cao & quy mé toan cau (Hinh 5).
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Hinh 4. Ban dé dja chdt khu vic Kon Hinh 5. B¢ cao dia hinh khu viec khu vie Kon Tum

Tum va lan cdn va ldan cdn
2.2. Phwong phap nghién ciru
2.2.1. Gradient ngang cuc dai

Phuong phép gradient ngang cuc toan phan cuc dai 1an dau tién dugc Blakely
va Simpson (1986) dé xuat dé xac dinh ranh gidi giira cac khdi dia chat co mat do
khac nhau. Gradient ngang toan phan (G) trén luéi sb liéu di thuong trong luc
Bouguer (hay tir) duoc tinh theo cong thirc [12]:

(D

2
OAg(x, ) ) L[ 08g(x.y)

Gx.y)= ( ox oy

v6i Ag(x, y) bién thién Bouguer. Tong gia tri gradient ngang tai diém trung tim
duoc so sanh véi gia tri clia tam diém gan nhat theo bén hudng (doc theo hang, cot
va ca hai duong chéo). Néu ton tai gia tri 16n nhit thi n6 phai thoa mén it nhit hai

bat dang thirc sau:
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Gi—l,j < Gi,j > Gi+l,j’
Gi,j—l < Gi,j > Gi,j+1 ) (2)
Gi+1,j—1 < Gi,j > Gi—l,j+l’
Gi—l,j—l < Gi,j > Gz‘+1,j+l'

Gi4 tri 16n nhit cua Gij dugc tinh bang mot ham da thire bac hai, vi du:

-b ..
=—, VOl

Néu Gi.1,j < Gij> Gi+j, thi vi tri gid tri 16n nhét cua G; j 1a x|
' 2a

X

(Gay =26, +Giny) b= (s =Gy ; d = Khodng cach dén hai diém gan nhit.

a= ,b=
2d’ 2d

Gia tri 16n nhét tai vi tri xme duoc tinh theo cong thuec:

G = ax2max + bxmax + Gi,j (3)

Gumax phan b theo dang tuyén s& phan anh sy ton tai ctia dut giy [8, 13].
2.2.2. Phuong phap tin hiéu gidi tich
D¢ 16n tin hi¢u gidi tich (ASM) theo [14,15] duogc tinh béng can bac hai cua

tong binh phuong ciia dao ham theo phuong thiang ding va phuong ngang cia

truong tur (trong lyc) nhu sau:

|A5M (x.) 'I=«%]_+[ l:i_if) }(%}_
“ ] 4

Uu diém cua phuong phap khong can bat ky gia dinh nao vé hudng cua vat

thé tir hoa [16]. Ciing gidng nhu phuong phap gradient cuc dai, phan tich cuc dai
ctia tin hiéu giai tich ciing duoc sir dung dé phat hién cac ranh gidi ciu tric dit giy
trong khu vuc nghién ctru.

2.2.3. Gidi chdp Euler

Phuong phap giai chap Euler dugc dé xuat thyc hién badi Thompson (1982)
[17], sau d6 duoc Reid va cong su (1990) [18] phat trién thém. Nham xac dinh bién
va d6 sdu toi ngudn gay di thuong.

Chung ta xét ham f(x,y,z) trong hé toa do vudng goc X, Y, Z. Ham f(x,y,z)
duoc goi la déng nhét bac n néu:

Sty 1z) = mfix,y.z) )

Trong trudong hop nay ham f théa man phuong trinh sau:
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0 0 0
xl+yl+zl=nf (6)
ox "oy Oz

Phuong trinh (6) dwoc goi la phuong trinh dong nhat Euler. Xét tap hop cac
ham f(x,y,z) c6 dang [17, 19]:

f(x,y,z>=% )

Oday r=+x>+)*+z ,N=1,2,3,...; va G la hing s khong phu thudc vao
X, y va z. Trong thyuc té nguoi ta tinh dén d6 1éch cua trudng di thuong dia phuong
gy ra boi truong c6 ngudn gde sdu hon ma ta coi 13 hang sé va ky hiéu 1a B, ta s&
¢6 phuong trinh dong nhat Euler:

f f

)L -y L s e-z)L = nB-1) )
Ox Oy

g
oz

O day (xo, Yo, Zo) 1a toa do cua nguén tu (hay trong luc), T 1a gia tri truong
quan sat tai diém (x,y, z), B 1a gia tri truong khu vuc va N 1a chi s6 cau trac. Doi
v6i cac ngudn tir tinh (chang han nhu qua cau tir hoa dong nhat, dipol tir,...) thi gia
tri cia chi s6 cAu tric bién dbi tir 0 dén 3, con dbi véi tai lidu trong lyc thi gi tri
chi s6 cdu triic bién doi tir 0 dén 2. Khi tinh toan nguoi ta co thé dung gia tri thuc
ctia chi s6 cau trac. Nguyén tic chinh cua phuong phép giai chap Euler (Euler
Deconvolution) 1a giai phuong trinh (8) vai chi s6 cdu tric N cho trudc va can xéac

dinh 4 an s 1a: xo, Yo, Zo va B.
2.2.4. Giai nguwoc mdt do co gioi han

Bai toan giai nguoc hai chiéu c6 gidi han duge tmg dung trong phan tich tai
liéu trong luc boi Guillen va Menichetti (1984) [20], nhdm xé4c dinh cac ranh gidi
gifra cac ciu trac dia chat c6 gia tri mat d§ khac nhau. Mat cit cAu tric c¢6 chua cac
nguén di thuong dugc chia thanh céc lang kinh hinh chit nhat trong hé truc x va z
(chidu dai vt thé theo truc y dugc xem nhu vo tan, tic 1a truong hop 2D), su twong
phan mat do 1a khong doi bén trong mdi ling kinh va co thé khac nhau. Str dung ky
hiéu ma tran, vecto di thuong trong luc d = [di]; i =1, 2,..., N (N 1a s luong dir
li¢u) dugc cho bdi ham:

d=G.m ©)

Trong do, G = [gjjl;1=1, 2,..., N; j =1, 2,..., M 1a ma tran nhan (Kernel
Matrix) voi gij 1a dong gbp ctia lang kinh thir j vao gia tri trong luc trén diém quan
sat thtr i. Vecto tham s& mo hinh dai dién cho do tuong phan mat do cua lang kinh
lam=[mj;j=1,2,... M; M Ia sb luong tham s6 mé hinh (la ) luong lang kinh

theo hudng ciia truc x va z). Thanh phan trong lyc cta mot lang kinh co s6 1a luc
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hap dan trong luc ciia mot da giac trong bai toan 2D. Trong trudng hop nay, da giac

6 bdn canh vudng goc trung v6i ludi mo hinh.
Gi4 tri m c6 thé duoc xac dinh theo cong thuac [14,21]:

m = G'[GGT+ AI]!d (10)

Trong d6 A 14 hé s6 giam trir (Damping Factor), I 1a ma tran don vi (Unitary
Matrix) va T 13 ma tran chuyén vi (Matrix Transposition). Phép giai lap duoc tién
hanh trong nghich dao co diéu kién 2D nham muc dich xac dinh tham s6 mat do
[22,23]. Cac gia tri mat do duong lon nhét va 4m nho nhit s& duoc quan tdm do no
thé hién cac khdi cau tric. Phuong phap nay khong chi st dung cho phan tich 2D
trong lyc va tr ma con cho ca tiép can 3D vdi céc tai liéu dia vat ly khac, vi du nhu
dién tro suét,...

Phuong phép nay thé hién dugc mat cat mat do du theo tuyén. Phuc vu cho
viéc xac dinh mat d6 du cta khoi vat thé dia chét so véi méi truong xung quanh.
Qua d6, gitp chiing ta xac dinh dugc cac ranh giéi thang dimg phan chia cac khéi

cAu truc dia chit co gia tri mat d khac nhau.
2.2.5. Giai bai toan nguoc trong luc 2D

Str dung bai toan ctia Talwani va nnk (1959) [24], bang cach chia céu tric
vat thé 1a da giac n canh, chia mdi canh thanh mot tich phan duong dé tinh cho vat
thé do, roi 14y tong hiéu ung cua timg vét thé nho dé nhan duoc trudong di thuong
trong luc cla toan vat thé gay ra.

Cong thuc thanh phan thang dung di thuong trong luc duoc xac dinh theo
cong thire dua trén cong trinh nghién ciru [24] va duoc biéu thi don gian duéi dang
biéu thire (11):

Ag. :2Gpsz (11)
j=l
Trong d6: G- hang sb trong trudng; p- 1a mat do cua da giac.
Pé tim nghiém bai toan nguoc ta thiét 1ap ham:

" 2
F =Y [Ag,(x.)-2g,(x,3)] - Min (12)

i=1

¢ day: Ag,, (x;,¥;,) va Ag,(x,y;) - Him quan sat va tinh toan
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Qua trinh giai bai todn mdé hinh 2D duoc thuc hi¢n trén cong cy GMSY S-
2D va duogc tich hop trong phan mém Oasis Monta.
2.2.6. Giai bai toan nguwoc trong luc 3D
Co s¢ ly thuyét cua phuong phép dua trén moi quan hé gitra bién doi Fourier
cua di thuong trong luc va tong bién doi Fourier cua cac lily thira d§ sau ranh gidi
phan chia mat do. Theo Parker (1973) bién do6i Fourier ctua di thuong trong luc gay

béi ranh gi6i phan chia mat d6 h dugc xac dinh theo biéu thirc [25]:

F(Ag) =—27Gpe' ™"’ i kn: F[h"(x)] (13)

Trong d6: F[] 12 bién d6i Fourier cta cac bién trong ngodc vudng, Ag 1a di
thuong trong luc, G 13 hang s6 hip dan, p 13 mat 46 du (p = pausi — Puen), k = (kx +
K2,)"? v6i kx va ky 13 cac s6 song doc theo truc x va y twong tng, zo d6 sdu trung
binh ctia d§ sau ranh gidi phan chia mat do.

Trong cong trinh nghién ctru Oldenburg (1974) da sap xép lai biéu thuc (13)
dé tinh todn d6 sdu cho mit ranh gidi tir gia tri di thudng trong luc bang mot qua

trinh 13p lai va dugc dua ra boi [26]:

Flag@le ™ k™
Flheol=-——= "~ —Z T ()] (14)

Biéu thirc ndy cho phép chiing ta xac dinh d6 sdu bé mit bang quy trinh giai
nguoc 1ap di lap lai théng qua cong cu GMSYS-3D duoc tich hop trong phin mém
Oasis Montaj, giup qua trinh tinh todn va xtr 1y dugc thuan tién hon. Trong quy
trinh nay, chung ta gia dinh dg sau trung binh cua bé mat 1a z, va do tuong phan
mat do 1a p. Di thuong trong luc dugc xac dinh trude khi tinh toan phép bién d6i
Fourier. Sau d0, s6 hang dau tién ctia phuong trinh (13) dugc tinh bang cach gan
he) = 0. Phép bién ddi Fourier ngugc cho phuong trinh (14) s& cung cip gia tri xap
xi dau tién ctia bé mit, h). Gid tri hix) ndy, sau d6 dugc sir dung trong phuong trinh
(14) dé tinh toan mot gia tri d6 sdu mai cia h. Qua trinh nay duoc tiép tuc cho
dén khi dat dwgc mot gia tri hop 1y va s& dimg lai khi sai s6 binh phurong tdi thiéu
gitra gia tri di thuong trong lyc cia mo hinh véi gia tri tri di thuong trong luc thuc

té giam xudng dudi mot gia tri cho trude hodc vuot qua sé vong lap cho phép.
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3. Két qua nghién ctru va thio luin
3.1. Xdc dinh hé thong dirt gay

Dé xac dinh vi tri hé théng cac dut giy ching t6i di tinh gradient ngang cuc
dai di thuong trong luc va bién d¢ gia tri tin hi¢u giai tich dugc tinh cho cac muc
nang truong khac nhau. Ching ta thy ban d6 gradient ngang cwa dai di thuong
trong luc va gia tri tin hi¢u giai tich co mbi tuong déng rt cao: déu thé hién duoc
cac ranh gidi theo phuong Tay bic - Pong nam, Pong béc - TAy nam va 4 vi tuyén.
Dé thay duoc quy m cia cic ranh gidi ndy, chung tdi tién hanh tinh gradient ngang
di thuong trong luc dén cac mirc nang trudng dén 20 km va thay 1a nhitng hé théng
cac ranh gidi chinh theo phuong T4y bac - Pong nam, Pong bic - Tdy nam va 4 vi
tuyén van con dugc thé hién. Hinh 6 1a két qua tinh gradient ngang cuc dai cua di
thudng trong luc va bién do tin higu giai tich & mirc nang truong 2 km. Tong hop
cac két qua tinh toan & trén cho phép ching ta xay dung dugc so dd phan bd hé
thdng dut gdy nhu trén hinh 7. Hé thong dit gay dugc xac dinh trén co so tiéu chi:

- Dai di thuong (am hay duong) cuc bd tao thanh chudi dang tuyén tinh kéo
dai.

- Xuat hién gip khuc dot ngdt hay cic nép oan cua cac dudng dong mirc
hodc céc truc di thuong trong luc.

- Noi co gia tri gradient ngang cuc dai truong trong luc kéo dai theo duong
thang hay ludi liém v&i ban kinh 16n.

- Put giy sau, 16n thuong xuat hién & cac vi tri ton tai gia tri gradient ngang

cuc dai, bién d0 tin hi€u giai tich theo cac mirc nang truong.

Heé théng dirt gy 4 vy tuyén 1a hé dut giy 16n nhét phét trién manh ¢ nira phia
nam cta vung nghién ctru. Hé thong dit giy dong béc - ty bic phat trién ¢ phan
phia dong bic va hé théng dut gdy tiy bic - dong nam phat trién & phan phia tiy
béc cta ving. Cu thé phat hién cac dut gdy 16n nhu: song P6 Co c6 phuong phat
trién 4 kinh tuyén, dit gdy Hung Nhuong - Ta Vi, séng Ba c6 phuong phat trién
Tay béc - Pong nam va dut giy Ba To - Kon Tum c6 phuong phat trién Pong bic
- Tay nam.

So sanh véi céc tai ligu dut gy cua cac cong trinh nghién ctru c6 trudce nhu:
C.D.Triéu (2002) [27]; P.V.Hung (2013) [28] va tai liéu dia chét thi két qua xac
dinh hé thng dat giy trong nghién ctru ndy c6 sy trong dong cao véi két qua xac

dinh dut gdy cta cac cong trinh nghién ctru trén. Sy twong dong rd nhit co thé thiy
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day 1a cac dut gy sau, 16n nhu: dat giy song P6 Co, Hung Nhuong - Ta Vi, Song
Ba, Ba To - Kon Tum va mdt sé dtt gdy nho sinh kém. Tuy nhién, trong cong trinh
nay con phat hién mot s dut giy nhé ma khong thiy xuat hién trong cac cong trinh
nghién ctru trén. Didu nay c6 thé do tai lidu st dung dé xir Iy phan tich cua cac cong
trinh trudc day chua duoc chi tiét, han ché vé cac phuong phap phan tich dugc st
dung, hon nira, cac cong trinh nghién ctru trén mot khu vuc rong 16m, dan dén cac

dut gay nho c6 thé bi bé qua va khong phat hién duoc.
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Hinh 6. Vi tri cuc dai cua gradient ngang Hinh 7. So do hé thong dut gay khu vuc
0 murc ndang truong lén do cao 2km Kon Tum va lan can

3.2. Két qua gidi bai todn nguoc trong lrc 2D

Theo cac tai liéu dia chat-dia vat Iy khu vuc tinh Kon Tum va lan can, cho
thay phwong cau triic, dut giy dia chat chu yéu theo huéng Tay bac — Pong nam va
& kinh tuyén. Chinh vi thé, tac gia da sir dung 7 tuyén phan tich duoc cat twong ddi

vudng goc voi phuong cau trac (Hinh 3).

Tir 46 x4y dung md hinh 2D ban dau cta 7 tuyén dua trén: Két qua giai nguoc
mat do, giai chap Euler, gié tri mat d6 trong Bang 1 va di thuong trong luc Bouguer
clia cic tuyén phan tich. Sau dé tién hanh giai bai toan ngugc 2D trén modun
GMSYS-2D dé xac dinh duoc do sau tdi cac ranh gidi co ban, dong thoi qua d6 xac
dinh dugc gia tri mat d6 ph hop cho dia chat khu vuc nghién ctru. Két qua giai bai
toan ngugc 2D dugc thé hién trong Hinh 8, véi sai sé gitta duong cong di thudng
Bouguer ctia mo hinh so voi dudng cong di thudng Bouguer thuc té 1a déu < 5%
khoang bién do dao dong cua di thuong. Theo Blaikie va cong su (2014) [29] da
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chi ra vé6i sai s6 < 5% khoang bién d6 dao dong di thuong thi két qua c6 do tin cay

cao.
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Hinh 8. Két qua gidi bai todn ngiegc mé hinh 2D ciia 7 tuyén phan tich

Két qua mo hinh hoa thuan 2D cho 7 tuyén mat cit cho théy gia tri mat do
pht hop cta 16p vo tram tich ndm trong khoang 2,60-2,65 g/cm?, cua 1p vo két
tinh trong khoang 2,81-2,88 g/cm?, va cia 16p manti trén trong khoang 3,15-3,30
g/cm?. Mit mong két tinh c6 xu hudng nang 1én & doan giita ctia cac tuyén, véi do
sau trung binh khoang 1.800m. Trong khi mit Moho theo céc tuyén c6 xu thé ha
dan tir Pong sang Tay vai d6 sau trung binh khoang 32 km.

3.3. Gidi bai toan ngwoc trong luc 3D

3.3.1. Ldp mé hinh 3D ban dau

Tir két qua do sau cac mat két tinh, Moho theo tuyén thu duoc sau khi giai bai
toan md hinh 2D. Tién hanh tao ludi thong qua phép ndi suy Kriging, dé thu duoc
dd sau cac mat mong két tinh, Moho theo dién. M6 hinh 3D ban dau dugc xay dung
dua trén cac dit liéu 3 16p: D6 cao dia hinh, d6 sdu bé mat mong két tinh, do sau bé
mit Moho. Dir liéu gia tri mat do dat da dugc sir dung két hop & Bang 1 va tir két
qua giai bai toan mé hinh 2D, cuy thé: 16p vo tram tich (2.60-2.65 g/cm?); 16p vo két
tinh (2.81-2.88 g/cm?); Manti trén (3.15-3.30 g/cm®). M6 hinh 3D ban dau dugc thé
hién trong Hinh 9.

Sau khi da xay dung duoc mo hinh 3D ban dau, tién hanh giai nguge 3D trén
modun GMSYS-3D dé chudn hoa lai d sau toi cac bé mat mong két tinh, mit
Moho. Qua trinh gidi ngugc dugce thyuc hién ty dong, sau 5 vong 1ap véi gidi han
hoi tu 1a 0.1 mGal, qué trinh giai ngugc sé dung lai va dua ra két qua dd sau cua

cac mat mong két tinh, mat Moho. Cung véi do, qua trinh tinh toan giai ngugc 3D
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s& tra ve ket qua sai so gitta di thuong trong luc Bouguer phan hoi tir mé hinh va di

thuong trong luc Bouguer thuc té.
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Hinh 9. M6 hinh 3D ban ddau gom 3 mdt: Lop trén cing la bé mat dia hinh, 16p giita la bé mdt
moéng két tinh, 16p duéi cing la bé mdt Moho

3.3.2. Sai léch trong lyc gitva dir liéu quan sat va dir liéu tinh todan
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Hinh 10. Sai s6 di thuong trong luc thuc tévéi  Hinh 11. Sai sé di thuong trong luc thuc 1é véi
di thuong trong lyc tinh toan tir mé hinh 2D di thuong trong luc tinh toan tir mé hinh 3D

Hinh 10 va Hinh 11 thé hién sai s6 giira di thudng trong lyc Bouguer thuc té
v6i di thuong trong luc phan hoi tir giai bai toan mo hinh 2D va mé hinh 3D. Tir
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két qua sai sd, chiing ta thiy duoc voi giai bai toan mé hinh 2D, thi gié tri sai s6 di
thuong trong luc nam trong khoang tir -0.65 dén 0.45 mGal. Con véi giai bai toan
mo hinh 3D, gia tri sai s6 di thuong trong luc nam trong khoang tir -0.26 dén 0.54
mGal. Qua d6, cho thiy duoc két qua cua bai toan giai nguoc 3D c6 sai sb bé véi

do tin cay cao hon so v6i két qua giai bai toan mé hinh 2D [30].

3.3.3. So sdnh két qua tinh toan do sau maqt két tinh va mat Moho tir giai

nguoc 2D va 3D

Tir Hinh 12 va Hinh 13, chung ta c6 thé nhéan thiy dwoc su khac biét do sau
bé mit moéng két tinh va mit Moho giira két qua thu duoc tir giai bai toan mo hinh
2D va mo hinh 3D.

Theo két qua bai todn mo6 hinh 2D, d6 sau bé mat mong két tinh dao dong tir
1.128 m dén 4.128 m, Vi bai toan mé hinh 3D, dd sau bé mat mong két tinh dao
dong tir 1.200 m dén vi tri sdu nhat 1a 3.950 m. Sai s6 chénh léch d6 siu mat mong
két tinh dao dong trong khoang -276 m dén +172 m (Hinh 12).

Déi v6i bé mat Moho, két qua bai todan mé hinh 2D dao dong tir 29,018 m dén
37,766 m. Vi bai toan mé hinh 3D dao dong tir 28,775 m dén 38,013 m. Po chénh
1éch gitra hai két qua do sau Ia tir -300 m dén +306 m (Hinh 13).
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Hinh 12. So sanh do sdu bé mdt méng két tinh. (a) Két qua tinh todn tir gidi mé hinh 2D; (b) Két
qud tinh toan tir gidi mé hinh 3D; (c) Sai s6 dg sdu bé mdt méng két tinh giika két qua tinh todn tir
giai moé hinh 2D va 3D.
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Hinh 13. So sanh dj sau bé mat Moho. (a) Két qua tinh todn tir giai mé hinh 2D; (b) Két qud tinh
toan tir gidi mo hinh 3D; (c) Sai s6 do sau bé mat Moho giita ket qua tinh toan tir giai mé hinh 2D
va 3D.

Nhin chung, hinh thai mit mong két tinh va mit Moho thong qua hai bai toan
mo hinh 2D va 3D, khong c6 sy khac nhau nhiéu, véi su chénh 1éch d6 sau khong
qua 16n. Chinh nho vu diém cua phwong phap giai ngugc 3D, qué trinh tinh toan va
xir Iy dugc tién hanh trén cac luéi (dién) dan dén gitip loai bo duoc phép tinh noi
suy, dong thoi chuan héa can bang lai d sau cac vi tri trén ludi. Két qua tra vé dugc

mo hinh phu hop hon véi gia tri di thudng trong luc thuc té voi sai s6 bé.
3.3.4. Bé mat mong két tinh

Bé& mit mong két tinh thuong dugc coi la ranh giGi gitra 16p dét da tram tich,
kém két cd & phan trén cua lat cit cau tric voi 16p granit nam phia dudi. Ranh gi6i
nay thudng co sy nhay bac vé mat o dat da va van tdc truyén song. Tir két qua
nghién ctru cho thiy bé mat mong két tinh trong ving nghién ctru ¢6 hinh thai cau
trac twong ddi phirc tap, véi do sdu co gia tri tir 1.200 m dén 3.950 m, voi gia tri
16n nam vé phia T4y bac khu vuc nghién ctru. Theo Hinh 14, cac dudng dong mirc
mit két tinh c6 xu thé theo phuong Tay bic - Péng nam va a kinh tuyén. Tai khu
vuc phia Dong bic va Pong nam phat hién cac ciu tric 16m véi do sau khoang 1.5

km. Con ¢ khu vuc trung tam vung nghién ctru cling c6 cac cau truc 161, 16m voi do
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sau thay doi khoang 1km dén 2 km. C¢ thé thay, trong vung céc dut gdy nhu Song
Po6 Co, Song Ba, Ba To - Kon Tum va dat gdy Hung Nhuong - Ta Vi déu phan anh
bang dau hi¢u bién dang trén bé mat ket tinh, ton tai gradient ngang c6 gia tri 16n

hodc cac dudng ddong muc co sy doi hudng bat thuong.
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Hinh 14. So d6 dé sau bé mat mong két tinh khu viee Kon Tum va lan cdn

So sanh két qua do sdu mat mong két tinh khu vue Kon Tum va 1an can voi
céc cong trinh nghién ciru trude nhu C.D. Triéu (2005) [8] va . V. Toan (2014) [31],
cho thay phan 16n két qua c6 su twong ddng, su chénh léch khong qua 16n. Tuy
nhién, két qua cong trinh nay co thiy c6 do chi tiét cao hon vé cac ciu tric 4m,
duong dugc thé hién qua cac dit giy 1on.

3.3.5. Bé mat Moho

Bé mat Moho 14 ranh giéi giita 16p vo Trai dat va phan thugng manti, cling 1a
ranh gi6i c6 mat do thay d6i kha 1on. Trong nghién ctru ndy, mat d6 dat da cua 16p
dudi vo Trai dit dugc lya chon thay dbi trong khoang 3,15 dén 3,30 g/cm®. Két qua
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phan tich ciia cong trinh nay trong Hinh 15 cho thay bé mit Moho c6 cau triic phirc
tap, dat d sau 1on nhit dén 35 km tai khu vuc phia T4y bac gan bién gisi Viét -
Lao va nang 1én 27-28km tai viing gan phia bién. Nhin chung, cic dudng ddng mirc
ctia mit Moho chay theo phuong chu dao Tay bic - Pong nam va kinh tuyén. Tuy
vdy, tai khu vuc thanh phd Kon Tum va Sa Thay phan 4nh 1a mot khdi céu tric
nang c6 phuong truc chu dao hoi nghiéng vé phia Pong bac - Tdy Nam c6 d6 sau
khoang 31 km. Pang luu y 13 bé mat Moho bién dang manh doc theo déi dut gay
Ba To - Kon Tum. D4u hiéu trén cho thdy, d6i dit gy nay c6 kha ning xuyén cit
dén hét vo. Tai khu vuc Son Tay- Quang Ngii ciing phat hién duoc khéi cdu tao
16m chay dai theo phuong T4y béc - Pong nam véi do sdu mit Moho dén hon 32
km. Tai phia Tdy nam khu vuc nghién ctru ciing phat hién mét cau tric nang c6
phuong truc theo hwong T4y bic - Pong nam véi d6 siu mit Moho khoang 30 km,
v6i ranh gidi 1a d6i dit gy song Ba c6 ddu hiéu xuyén vo Trai dit. Ngoai ra, vé
phia Tay khu vuc, cling phét hién cic ciu triic nang, ha phan anh qua su thay ddi
dd sau bé mit Moho vai phuong chu dao 1a 4 kinh tuyén doc theo ddi dut song Po
C6. DAu hiéu trén cho thiy, déi dut gy nay c6 kha ning xuyén cit dén hét vo.
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Hinh 15. So d6 do sau mat Moho khu viee Kon Tum va lan cdn
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Két qua nghién clru nay thé hién sy tuong déng vé d6 siu mat Moho v&i cac
cong trinh nghién ctru B.V.Toan (2015), va B.T.Vu (2021). Céc gia tri do sau lon
déu ndm & phia T4y bic, sau d6 do sdu giam dan vé phia Nam khu vuc nghién ctru.
O vi tri d0 sAu mat Moho 16n nhét cta nghién ctru nay l1a 35.000 m so vdi do sau
16n nhét cta cong trinh nghién ctu B.V.Toan (2015) [31] 14 36 km, va B.T.Vu
(2021) [32] 12 34.000 m, cho thay duoc sy chénh 1éch giita hai két qua khoang 1.000
m. D6 sau mit Moho bé nhét cua nghién ctru nay 1a 27.000 m, con do sau mat Moho
bé nhit cta hai cong trinh [31,32] 14 28.000 m, cho théy duoc su chénh 1éch khoang
1,000 m. Ngoai mot sb su khac biét trén, thi két qua nghién ctru cia cong trinh thé
hién dugc chi tiét hon vé do sdu mit Moho khu vuc nghién ctru, ¢6 thé thiy rd nhu
céc khdi cdu trac 161 1m dan xen nhau (Hinh 15). Sy khéc biét két qua nay, co thé
do cac cong trinh trén 4p dung va nghién ctru trén mgt khu vuce dién tich rong 16,
cung voi sy han ché caa dir liéu va phuong phap phén tich, dan dén su phan anh chi
tiét két qua nghién ctru cho mot ving nho bi giam di dang ké.

4. Két ludn

Nghién ctru nay da ap dung quy trinh xur 1y va phan tich tai liéu trong luc tir
2D cho dén 3D mét cach chit ché va logic. Str dung két qua két hop cac phuong
phép nhu giai nguge mat do, giai chap Euler, nham xay dung duoc m hinh 2D ban
dau v6i do chinh xac cao. M6 hinh giai bai toan nguge 2D lam dau vao cho viéc
xay dung mo hinh 3D ban dau c6 chura cac thong s6 mat do, do sau khi ma khong
c6 tai liéu tua nhu dia chan, tir Tellua. Két qua cho théy, gidl nguoc bai toan mo
hinh 3D thé hién duoc do tin ciy cao, vdi sai s6 bé. Pong thoi cho thdy duoc uu
diém thoi gian, téc d6 xir Iy nhanh, d6 chinh xac cao ciia phwong phap giai nguoc
3D so v&i phuong phép gidi ngugce 2D.

Bang cich ap dung cac phuong phap xir 1y, phan tich nhu: Nang truong,
gradient ngang cuc dai, bién d9 tin hi€u giai tich, da giup xéc dinh dugc h¢ théng
dut gay khu vuc Kom Tum va lan can. Két qua da 1am sang to hé thong dut gay khu
vue nghién ctru, v6i phuong phét trién 1a Tay Bac — Pong Nam, 4 kinh tuyén va

Pong bic - Tay nam. Cac dit giy Séng P6 C6, Bao To - Kon Tum, Song Ba va
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Hung Nhuong - Ta Vi la cac dut gy 16n, c6 do sau xuyén vd, cac dut gdy con lai
c6 quy mé va cip do bé hon.

D6 sau mit mong két tinh khu vuc Kon Tum va lan can thay ddi tir 1.000 m
dén 3.500 m. V6i do sau 16n nhat khoang 3.5 km cta mit mong nam 6 ria phia Tay
khu vuc nghién ctru. Mat Moho c6 do sau dén 35 km tai khu vuc phia Tay béc gén
bién gi6i Viét - Lao va nang 1én 27-28km vé phia Péng (ra phia bién). Ving trung
tam khu vuc nghién ctru, mat Moho thay ddi tir 30 dén 32 km.

Loi cdm on

Cong trinh dugc hoan thanh nho su hd tro cta nhiém vu cao cép ma sb
NVCC12.02/25 — 25; Dé tii ma sb: DTPL.CN-04/24; Dé tai ma sé:
DATT.00.06/25-27
Cam két clia cac tac gia

Céc tac gia co tén trong bai bao cam két dong thuan va khong c6 xung dot loi
ich trong cong bd khoa hoc tai bai bao nay.
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