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1. Mé dau

Phan tich tai lidu trong luc dé nghién ctru cu
trac sau vo Trai DAt phin phia bic lanh thd Viét
Nam ciing d4 dwoc nhiéu tac gia sir dung trugc day
[2-8]. Tai liéu trong luc sir dung luc by gio chi
dung lai ¢ ty 1¢ 1:500.000, tham chi nho hon. Vi
vay, cac két qua nay con mang tinh khu vuc va co
su khac nhau vé cac mit ranh gidi co ban vo Trai
Dat. Vira qua da c6 mot sd két qua méi nhét vé do
sdu cac mat ranh giéi vo Trai DAt phan phia Béc
lanh thd Viét Nam, bao gém mot phﬁn khu vuc
nghién ctru, phan nao 1am chinh xac hon dic trung
cau triic sau vo Trai Dat. Co thé ké dén cong trinh
ctia Poan Vin Tuyén (2000) bing phuong phap tir
Tellua doc theo tuyén Thanh Son - Thai Nguyén;
Dinh Vin Toan (2010) bang phuong phap dia chin
do sau doc theo hai tuyén: Thai Nguyén - Hoa Binh
va Hoa Binh - Thanh Hoa.

Trong khudén khd chuong trinh hop tac khoa
hoc va cong nghé Viét Nam - Italia giai doan 2009-
2010 gitta Vién Vat ly bia clu va truong dai hoc
téng hop Trieste, Italia d3 do 4 tuyén trong luc chi
tiét tai khu vuc Ha Noi va 1an can. Cac tuyén trong
luc nay nhim nghién ciru cau trac dat gdy phuc vu
vi phan ving dong dat Tp. Ha Noi trong nhiém vu
cua dé tai. Trén co so tai liéu trong lyc nay, chung
toi con thu thap thém tai li€u trong luc trong vung
& ty 1& 1:100.000 dén ty 1¢ 1:50.000 do Cuc Dia
chat va Khoang san Viét Nam cung cip (hinh 1),
cling nhu két qua dia chin do sau va tir Tellua
nhim nghién ctru cAu tric dia chét sau khu vuc Ha
NOoi va lan can.

Trong khudn khd cong trinh ndy ching toi trinh
bay mot hé phuong phép phan tich tai li¢u trong

luc va mot sb két qua moi nhat vé huéng phan
tich nay.

Khu vuc nghién ctru dugc gidi han trong khung
toa do: @ = 20°30'+21°40'N; A = 105°00'+106°20'E.

{oN
| \‘(\

£ ﬁ\\")‘é/\‘ L '
//%//7//%\\@\%\» -

105. 105.8 106.0

%\ W)

206

Hinh 1. Dj thwong trong lwc Bouguer khu viee Ha N&i va
ké can

2. Phwong phap phan tich

Nham nghién ctu dac diém cau tric dia chat
sau khu vyc Ha Néi va lan cén, chung t6i tién hanh
theo cac budc sau:

(i) Bién d6i truong trong luc nhu nang ha
truong, tinh gradient ngang, thing dung, gradient
chuén hoa toan phﬁn va mat cht hé s6 cau trac/mat
d6 nham xéac dinh ranh gi6i cu trac dut giy. Cac
két qua phan tich ndy nhim giam thiéu tinh da
nghi¢m cua bai todn trong lyc va la nhiing thong
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tin ban dau bo ich cho viéc nhan dang hinh thai va
do sau cac don vi cau trac vo Trai Pat.

(i) Giai bai toan m6 hinh 2,5D véi thong $6
cau trac dugc thiét 1ap ban dau trén co so bai toan
phan tich dinh tinh.

(iii) Tinh tuong quan nhiéu chidu theo dién
nhdm nghién ctru dy bao dic trung ciu triic cac
mat ranh giéi co ban vo Trai Pit. St dung gia tri
d0 sau toi cac mat ranh gidgi co ban theo tai li€u tr
Tellua va dia chin do siu c6 sin tai khu vuc Ha
Noi va lan can va két qua giai bai toan mod hinh
trong luc 2,5D doc theo 4 tuyén nghién ctru.

2.1. Phép bién déi trwomg di thuong trong luc

Nhiém vu cin ban ctia phép bién dbi truong 1a
tach truong quan sat thanh cac thanh phin twong
g v6i ddi tuong dia chat ndm & cac do sau khac
nhau. O day chung t6i sir dung mot sé thuat toan
bién dbi truong sau:

- Phuong phap nang truong 1én nura mién khong
gian phia trén.

- Phuong phap tinh gradient trung binh truong
trong luc.

- Phuong phép tinh todn cac loai vécto thanh
phan theo truc X, Y, Z.

- Xay dung cic mit cit gradient ngang,
gradient chuan hoa toan phan va mat cat hé so cau
trac/mat d§ trén co s& moé hinh lang tru tron
nam ngang.

Dua trén cac két qua phép bién ddi truong
chung t6i1 xay dung mo hinh so bd cac don vi cau
tric chinh vé Trai Pat doc theo cac tuyén nghién
ctru de thiét 1ap va giai bai toan trong luc 2,5D.

2.2. Gidi bai toan mé hinh trong lyc 2,5D

bé giai bai toan trong luc 2,5D, chung toi su
dung dang bai moé hinh da gidc nhi€u canh, cong
thtrc tinh toan dugc md ta khé chi tiét trong cong
trinh [12].

Thanh phin nim ngang va thing dung di
thuong trong luc dugce xac dinh trén co sé cong
thire sau:

Ag, =20pD 7 i Ag, =2p) X, Q)
i=1 i=1

Trong d6: Z;; X, 1a hai tich phan duong liy theo
canh thir i cua da giac
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f - hing sb trong truong.

P - la mat do cua da giac

Tr70ng hé toa do vudng goc, khi biét duoc toa

do diém thir i (Z,; X, ) theo goc nhin @, nhu dugc

trinh bay trén hinh 2 va ban kinh 7, ta c6 thé tinh
duoc Z;; X; theo cong thirc:

Z=A{(61 -egmmﬂ va

1 2

X=A{-(61 -62)B+1nr2}

5

(x, = x)(%2, —%,7,) :

Trong do: A= > :

(xZ_xl) +(ZZ_ZI)

Z,—z 2 2 2.2 2 2

B="2""L. 5 =x{+z{;r; =x5+25
X=X

Pé xac dinh 0,,0, ta st dung cong thure:

X

e:tan.l[zj}véi j=1,2 va goc 4,0, thay ddi ti
J

+7 dén -7 do do, tuy theo tung diéu kién cu thé
cua Z,,7Z,;X,,X, ma tinh goc g.6,. D¢ tim

nghiém bai toan ngugc ta thiét lap ham:
2

F:Z[Agm(xi9Yi)_Agt (Xi9Yi):| A
=1
o day: Ag,, (x;,y;) va Ag, (x[,yi) - Ham quan sat
va tinh toan.

Phuong trinh (3) duogc giai theo phuong phap
binh phuong toi thiéu.

I

R
(X1, Z9)
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Hinh 2. M6 hinh tinh di thwong trong luc cho
da giac n-canh



2.3. Bii todn twong quan nhiéu chiéu xdc dinh dj
sdu cdc mdt ranh gioi co ban vé Tradi Dat

Cong thire chung cho ham tuong quan tuyén
tinh nhi€u chiéu c6 dang:

Hi=ap+taig +ag+ ... +ag, 4)

Trong d6: H 1a d0 siu t6i cac mit can tinh; g; 1a
cac bien phu thudc cua ham H, ching co thé la gia
tri truong trong luc Bouguer hodc di thuong trong
lyc du; ag, aj,... an 1a cac hang so, duoc xac dinh
trén co s& phuong phap binh phuong toi thiéu
nhu sau:

L _XEYH-YeYH
nzgf _(zgi)2 )

a = nY Hg (Z&)(ZHI)
o nXe-(Xe)

Hg s0 tuong quan tuyén tinh nhiéu chiéu R duogc
xac dinh trén co sd cong thirc:

A () U ™

(Bfeo) £

.. _ Zgi _ 2H,
Vo1 : G =1 ;s H=42t
n n

Trong d6: trong do G la gia tri trung binh cua
di thuong trong lyc Bouguer; con H 1a gi'é 'gri
trung binh cia d6 sau H (km); i=1,2,... n s0 lan
quan sat voi cac cap gid tri G va H dung dé tinh
tuong quan.

Do sau thé nim cdc mit ranh gidi co ban vo
Trai Dét chi yéu dugc cac tac gia du béo trén co sd
ham twong quan tuyén tinh nhiéu chiéu giira do sau
va céc gia tri thanh phan trudng trong luc. Cac sb
liéu chudn dugc st dung cho viéc thiét lap ham
twrong quan tuyén tinh nhiéu chiéu 1a d6 sau dugc
xéc dinh theo tai liéu dja chdn do siu, tai liéu do
sau dién tir Tellua hodc dia vat 1y khac co duogc.
Cac gia tri thanh phén truong trong luc dugce su
dung trong viéc thiét 1ap ham twong quan boi 14 gia
tri trong lyc & muc nang truong khac nhau, tir
1km, 2km, 3km, 14n luot cich nhau 1km cho dén
50km va cac gia tri di thuong du ¢ cac mirc niang
truong khac nhau.

Nguyén 1y thiét 1ap ham 14 dwa trén co so hé s6
twong quan 16n nhét. Trudce hét chung t6i tinh toan
teong quan don tirng cdp mot. Sau d6 st dung uu
tién theo gia tri twong quan tir 16n nhat dén nho
nhét dé tién hanh tinh toan ham tuong quan nhiéu
chiéu, cr 1an luot dua vao ham tuong quan tir 2
chiéu, 3 chiéuy, .... dén n chiéu. Sau mdi lan nang
gia tri bién 1én 1a mdi 1an x4c dinh gia tri twong
quan tuong tng, cho dén khi ting bién dwa vao ma
gi tri trong quan khong tang thi két thuc chu trinh
tinh toan.

3. CAu triic dia chit sau khu vire Ha N§i va lan cin
3.1. Cdc hé théng ddi dirt gdy chinh

Thong thudng nham phat hién dit gy, cic nha
nghién ctru trong luc dua trén co sd cac dAu hiéu
truc tiép va gian tiép. Cac dau hiéu tryc tiép la ddu
hiéu phat hién truc tiép trén co so didc trung cla
truong di thuong chua bién d6i nhu biéu hién ranh
gi6i hai mién c6 dic trung truong khac biét hodc 1a
hé théng cac diém oin ndi nhau,... Cac diu hiéu
gian tiép 1a cac ddu hiéu chi dugc 1am ndi bat qua
mot phép hodc mot qua trinh bién ddi. Chéng han
viéc x4c dinh cac dao ham béac khac nhau, tinh
gradient trung binh truong trong luec, ...

Nham dénh gia ddc trung cdu trac cua dut gy
chung t6i tién hanh cac phép bién doi va tinh toan
sau: xdy dung mat cat gradient ngang; gradient
chuén hoa toan phﬁn; thiét lap mat cit hé sb cau
tric/mat do trén co s6 mo hinh lang try tron ndm
ngang; va cudi cung 1a giai bai toan nguoc trong
luc 2,5D dé chinh xac hoa dic trung cAu trac
dut gy (tr hinh 3 dén 6).
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Hinh 6. Mat cat cAu tric dit gay doc theo tuyén 4

Trén co sé két qua nghién ctru vé& dut giy sau
trong khu vuc Ha Noi va 1an can (hinkh 7) c6 thé rit
ra mot sO nhan dinh sau:

108 105.2 105.4 105.€ 1058 106 106.2
e

“Thiii Nguyén

21

21

pretn
%, e

Tuyén 3

108 1052 105.4 105.€ 105.¢ 106 1062

-Tnyé'n phan tich El Diit gay cdp El it gy cdp ¢ Dut gdy clp

Hinh 7. So db dt gay chinh khu viec Ha Noi va ké can

Nét ndi bat nhét 1a cac dut gy ving nghién ctru
chu yéu phat trién theo phuong tay bac - dong nam.
Thir d&én 1a cac phuong 4 kinh tuyén, 4 v§ tuyén va
d6ng bic - tiy nam. Dut giy Song Hong c6 do siu
xuyén cét 16n (xuyén vo) la dut gy cap 1 cta Viét
Nam; cac dat gay con lai c6 d6 séu xuyén vo va
trong ndi vo.

3.2. D) sdu mit két tinh

Do sau t6i mat két tinh khu vuc Ha Noi va lan
can dugc xac dinh thong qua ham tuong quan
tuyen tinh nhiéu chiéu nhu sau:

Hgr=4,0722 + 0,0782*g, + 0,0957*g, @)
Hé s tuong quan R = 0,90

Trong do6:
g1 la gia tri di thudng trong luc

gy 1a gia tri di thuong trong luc gilta hai murc
nang truong 1én 1km va 10km.

Nhin chung mit méng két tinh lanh th nghién
ctru bién ddi kha phtrc tap, tir 16 ra trén bé mit t6i
d6 sdu 8km. Ving siu nhit ciia mit mong niy
trung v6i doi Song Hong (hinh 8).



Hinh 8. Do sau mat két tinh khu vwe Ha Noi va ké can
3.3. Dy sau mat Conrad

Ham tuong quan bdi gitra d§ sdu mat Conrad
va cac thanh phan truong trong luc Bouguer duoc
x4c dinh nhu sau:

Hcr = 17,7386 + 0,2236*g, — 0,3236%g, ®)
Hé b tuong quan R = 0,93

Trong do:
g: 1a gia tri di thuong trong luc

gy 1a gia tri di thuong trong luc gilra hai mirc
nang truong lén 10km va 20km. D¢ sdu mat ranh
gi6i Conrad bién d6i kha phirc tap, trong pham vi do
sau 14-19km va tao thanh cic cdu truc duong,
am dang dai phuong tay bic - dong nam la cha yéu
(hinh 9).

105.0 105.2 105.4 105.6 105.8 106.0 106.2

Hinh 9. Do sau mat Conrad khu vwc Ha Nai va ké can

3.4. D¢ sau miat Moho

Ham tuong quan bdi gitta d6 sdu mat Moho va
cac thanh phan truong trong luc Bouguer dugc xac
dinh nhu sau:

Hyn = 32,0436 + 0,3067*g, — 0,6336*g, ©)]
Hé sb twong quan R = 0,89

Trong d6:

g1 la gia tri di thudng trong luc

g, la gia tri di thuong trong luc gitra hai mic nang
truong 1én 20km va 40km.

Nhin chung d sdu mit Moho bién ddi trong
giéi han 20-32km va c6 xu huéng chim dan theo
phuong tay bic. Cac cu triic chinh ctia mit ranh
giéi nay c6 phuong tay bic - déng nam la chu yéu
(hinh 10).

105.0 105.2 105.4 105.6 105.8 106.0 106.2

Hinh 10. D6 sau mat Moho khu vc Ha Nai va ké can

4. Két luan

Trén co s hé phuong phap phan tich va két
qua dat dugc trong cdng trinh nay c6 the rat ra mot
sO ket ludn sau:

(i) Hé phuong phap duoc thiét 1ap nham tim
hiéu cdu trac dia chat sau khu vuc nghién ctu 1a
hop 1y va c6 thé st dung c6 hiéu qua trong phan
tich tai li€u trong lyc ¢ nhiing khu vuc con thiéu
cac két qua nghién ctru c6 do tin cdy cao nhu
phuong phap dia chin do sau, dién tr Tellua, ...

(ii) Cac doi dut giy phuong tay bic - dong nam
nhu: Song Lo, Song Chay, Vinh Ninh va Song
Hong 1a nhitng dut giy dong vai trd quan trong
trong phan chia d6i, phy d6i cau trac. Ngoai ra,
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trong khu vyc con ¢6 mat cac dut gay phuong kinh
tuyen avy tuyen va dong béc - tdy nam; ching c6
biéu hién chia cit cac dit gy phuong tay bic -
dong nam va co 1€ 1a nhiing dut gy tre.

(iii) Gié tri d6 sau du bao 16n nhat cua mat két
tinh khu vuc Ha Noi va 1an cén 1a 7-8km, d0 siu
du bao cua mat Conrad trong pham vi vung nghién
ctru dat i da 18-19km va d¢ sdu téi mdt Moho
duogc dy bao c6 thé dat téi 31-32km.

Loi cdm on: Téac gia xin chan thanh cam on
PGS.TS. Cao Pinh Triéu di déng gop nhiéu ¥ kién
chi bao tan tinh trong qua trinh hoan thién cong
trinh nay.
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SUMMARY

The deep structure of Hanoi region and adjacent areas on the basic of gravity data analysis

In this article the authors have formulated a complex method for analysing and interpreting the gravity data in Hanoi

region and adjacent areas. The results obtained show:

1. The North-West directional faults: Song Lo, Song Chay, Vinh Ninh, Lao Cai -

Ninh Binh and Song Hong (Red

River) are playing important roles in separation of the geo-structural zone in Hanoi region.

2. The structure of the basement varies very complicated from outcrop on the surface to 7 - 8km in Song Hong

structural zone. The Conrad discontinuity is most sophisticated, laying at the depth of 8 - 19km and formed the linear
positive and negative structures having Northwest-Southeast direction. The depth to lower boundary of the Crust (Moho
surface) varies from 22km to 32km. The main structures of this surface are stretched along the of Northwest-Southeast
direction.
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