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TOM TAT: Tir tellua la mét trong hién tuong vdt ly phan anh tinh chat dién cia méi
truomg dat da. Trong do, phwong phdp do sdu tir tellua la phuong phap nghién citu tinh chat
dién ¢ dé sdu vai chuc mét den hang tram kilomét tir mdt dat. Viéc giai thich cdc dit liéu tir
tellua la it ra nhitng tham sé vé huéng c6 ich tir tenxo téng tré. Nhitng qud trinh dy dieoc xi
Iy thong qua cdc phwong phdp khdc nhau nhu: phuong phap Eggers, phuwong phap La Torraca
va Yee, phuong phdp quay truyén théng va phuong phap vong Mohr: Phuong phdp vong Mohr
xu ly gia tri tenxo 16ng tré thong qua hai thanh phan thuc va do riéng biét. Chiing 16i sur dung
phuwong phap vong Mohr nay dé phdn tich mé hinh 3D dé rut ra nhitng thong tin dia chdt cé
ich.

Tir khod: tellua, ten xo tong tré tir tellua, phwong phdp vong Mohr

1. TENXO TONG TRO

Gia sir song phing phén cuc ellip, ¢6 cic thanh phan E,, E, va Hy, H, truyén thing xudng
mit dit c6 z =0 va do tir thdm cua chan khéng 1a p,= 1. '

Trong moi trudong dAt dé4, nhimg thanh phan cua truong dién, trudng tir quan hé tuyén
tinh qua tenxo tong tcm Z1a mot ma tran phuc phu thugc vao tinh chit din dién cia mdi
truong va tin sb. Pay 1a mot tenxo nim trong mat phang xy, dugc thanh 1ap tir ET ,H goi la

tenxo tong tro. Véi: E, =E, I, +Eyly (1)
“ H,=H,I +H],

1, ,Ty ,Tz la cac vecto don vi trong hé toa dd vudng goc Descartes, _l'z' hudéng xuéng phia
du6i. ‘
Téng tré 7 duoc xem nhu mi lién hé gitta hai thanh phan I:IT va ET va c6 4 thanh
phén, déng vai tro nhu mdt ham truyén:
. o] ST 4R,
Z Z E =ZWHK+ZWHy

L P

2

Cac thanh phan Z

~ déi ciia d6 dan dién theo chiéu sau va chiéu ngang.

xx 2 xy?r—yx?

Z o Ban o o, WY dbi tir diém nay sang diém khac phan anh sy thay

2. TINH CHAT CUA TENXO TONG TRO

Tinh chét cia tenxo Z tiy thude vao loai md hinh, ching ta lan lugt xem xét cic mé hinh
1D, 2D, 3D.
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+M5 hinh 1 chiéu: Trong md hinh nay dé din dién chi hay ddi theo chidu siu z, duoc goi
" 1a m6 hinh 1D ma md hinh phén 16p ngang cua Cagniard la mét trudng hop. Trong mo hinh
1D, theo hudéng bét ki ciia truc toa 6 Zxx = Zyy =0 va Zxy = —Zyx = Z, nén

Z—OZ a3
=B B )

C6 thé néi ring cac thanh phan Zxy, Zyx cua tenxo téng tré lién quan dén sy thay dbi do

dan dién theo chiéu ngang.

+M3 hinh hai chiéu: La md hinh trong dé d6 dan dién thay ddi theo truc z thing dimg va
theo mot truc ngang x hodc y. Theo truc ngang thi ¢ =const dugc goi la truc déng nhit. Mo
hinh nhu trén goi 1a mé hinh 2D. Trong mé hinh 2D trudng phan cyue dién tir dugc chia lam
hai trudong hop:

1.Song song hodc E-phan cuc (trudng dién phin cuc doc theo truc dong nhit (cdu tric))

2.Vudng goéc hay H-phin cuc(trudng tir phan cuc doc theo truc dong nhét (thing goc voi
chu truc)) Trong do sau, truong phan cyuc song song hay thing géc duoc goi 1a song song //
hay thing goc L .

ZN,ZJ‘ la céc thanh phin song song va thing goc clia tenxo tong trd. Vi vay tenxo tong
trd £ ¢6 dudng chéo bing khong.

gl ¥ z' 4)
-zt 0
+M2 hinh ba chiéu: Trong mé hinh nay do din dién thay déi theo truc thing dimg z v theo
ca hai truc x,y. M6 hinh nay duoc goi la 3D.

Tir sy da dang cia cdc mod hinh 3D, c6 thé chia ra md hinh déi ximg truc 12 mé hinh c6
tenxo tong tré don gian nhat. Gia st truc x thing goc véi truc déi xing, 6 ddy Z.,Z, la thanh
phan huéng tdm va thanh phan tiép tuyén cua tenxo téng trd, nghia la trong truong hop nay
tenxo tong trd c6 dudng chéo bing khong.

s [0z
) =0 @)

1 Néu quay truc toa d¢ thi mé hinh 3D déi xtng truc va mo hinh 2D c6 cung mét dang tenxo
tong tro.

3. PHUONG PHAP VONG MOHR

Vong Mohr dugc biét trong dia vat 1y nhu mot phuong phap dé bidu dién mdi lién hé gitra
strc cang ngang va nén binh thudng trong mét vt thé bi tac dong boi mét luc co hoc. Trong
bai nay, vong Mohr dugc dung dé phan tich gia tri tenxo tong tro tir tellua, va no cho ta cdi
nhin 15 rang hon vé Z, vé tinh chit moi truong.

A |Z Z
Ma tran Z=|: & xy:|
Zyx ZYY
Tir tinh chit quay ctia tenxo dugc thé hién qua céc cong thirc:
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' v

E Zxx Xy

Z(o) =
Zyx Zyy
Zyy =Zy+Zysin20+Z4 cos20.; Z;(y =Z;+Z3cos20—Z,sin 20
Z'yx =-Z,+Z3cos2a.—Z4sin2a ;Z'yy =Z,—Zysin2a—Z4cos 20
Ly =i Lig +Z Lo ol L
v6i1 2= .7, X W7 W P 7=
2 2 2 2
Z1,Z2 bét bién véi phép quay

A =Ar +iAq, Ar 12 phan thuc, Aq 14 phan ao.

Ta lan lugt ¢6 cac phuong trinh dudng tron cia phén a0 va phan thyc.

2

(2L )) # (o2 = [ S 2]+ 2] ] =2 ©

2 2
(a3 2o * (Zom 2B )| = [ 32 2] + (=22

Zyx»Zyy ciing c6 mdi lién hé phuong trinh vong tron Mohr tuong tu Z'xx va Z’yx.

s &4 —

[Zx +zl)2+(z;x-zz)2=z§+z§=m ®

Xét céc truong hop dac biét:

A |0
1D: Z={

Z . .
7 } : vong Mohr la 1 diém nam trén truc Zxy viR=0,va Zxx =0

A |0 Z 3
2D: Z= [Z xy}: vong Mohr 1a mot vong tron c6 R# 0, tdm dudng tron nim trén truc
yXx
Zxy
3D: Vong tron Mohr ¢6 ban kinh khac khong va tam dudng tron 1éch khoi truc Zxy. Su
léch tim dwoc thé hién qua thong s0 goc y . y cang 16n thi sy bat do6i ximg cang cao.

Z, +Z
Véi tgy = ——2 . 9)
Zyy - Zyy
Biy thanh phan bt bién:
1.ZL 1a khoang céch tir tim ciia duong tron dén tdm 0.
1
L_1 2 2|2
Z _5[(2,“ +Zyy) +(ny _Zyx) ] (10)

2.\ goc do dac tinh 2 chiéu hodc 1a su bat déng nhét clia ma tran: A = arcsin [ZC—L] (11)
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3.y la goc do sy vd huéng ciia ma tran, y khéc 0, thé hién tinh bat dbi xing cua moi
truong . 7
Z", A,y cho ¢a thanh phan thuc va 4o ciia ma tran.va nhu vély ¢6 sau thanh phan bt bién.

4.5B tham s6 thé hién phan nao su ba chiéu cta ma tran, lién két phi"m thuc va phi”m ao cua
ma tran:

g
ny +Z},K
5B=P; —Bg; | (12)

Céc tham s Zi‘ P ,yr,Zé shq>Yq,0B duge biéu dién trong hinh tron

1 Zxx THUC 0 2 AO
XX
# A L
5 Z,,L | Zq
,9\..',. 9 = 0 ’;ﬂ.q
Z Y 5 > : q >

Hinh 1: Bidu dé vong Mohr

4. UNG DUNG PHUONG PHAP VONG MOHR

Phuong phap vong Mohr (7 thong tin) cung cép cho chung ta cai nhin tng quat vé murc do
bt ddi x(ing moi truong theo hai huéng phéan thuc va phan do. Chung t6i chi biéu dién theo
phuong phéap vong Mohr. ' ¥

Ap dung trén hai mé hinh ba 16p chira bt ddng nhat ba chiéu 1an luot véi cdc thong sé vé
moi truong nhu sau. Ca hai md hinh déu dugc khao sat vdi chu ky 1a 2,6 gidy va bat dong nhat
ba chiéu hinh ovanh (€lip) c¢6 bén kinh truc a =15 Km, b =5 Km va d¢ dan dién Sc & tam élip
va d6 dan dién bén ngoai élip 1a So-

M@ hinh 1:

P1=100Qm; p,=10000m;p;=1Om

SO =10 (S/m); Sc = 100 (S/m)

hl=1 Km; h2=200 Km

M6 hinh 2:
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£,=100Qm ; p,=1000Qm ; p;=1Qm

S,=100(S/m); S.=10(S/m);
h,=1 Km; h,=200 Km

12 3
1] Se

2 5! 6l N B R
Wi h,
' ' P>

A 9

Ps
Y = N A ro3rA
Hinh 2: Cach bb tri diém do Hinh 3: M& hinh

Phan tich hai m6 hinh

+Tai nhimg vi tri diém do 1,2, 3,4, 7:

Phwong phdp vong Mohr: tdm duong tron cia ca phén thyc va phan ao d&u nam trén truc
Zxy nén thé hién tinh chat 1D, 2D cua méi trudng.

+ Tai nhiing vi tri diém do 5, 6, 8, 9:

’Phucmg phap vong Mohr: :l"ﬁm dudng cia ca phin thuc va phan 4o léch khoi tryc Zyy va
xudt hién goc ¥, va v, nén thé hién tinh chét 3D clia mdi trudng rd rét.

Qua ca su phan ticp vong Mohr trén hai mé hinh, ta déu nhéan dugc tai nhiing vi tri 1, 2, 3,
4, 7 1a nhimg diém nam trén truc doi xing cua mé hinh élip co tinh chét 1D, 2D ciia moi
truong. Tai cac vi tri 5, 6, 8, 9 thé hién sy bat dong nhat. T d6 ta dé théy ranh gioi gifra sy

dong nhét va bit ddng nhit qua duong ndi 3, 5, 7.

Bang bigu 1. M6 hinh 1, cic tham sé Z5,%,,7,, 25, Ag,74,5B

STT z; Zg . Mg Tr Yq 5p

1 0.00826 | 0.002995 | 15.01548 | 18.59429 | -0.01078 | -0.00528 | 0.023585
2 0017 | 0.008995 | 7.095846 | 9.631756 | -0.00275 | -0.00415 | 0.113421
3 0.0274 | 0.01675 | 15.23471 | 5.997076 | 0.001234 | -0.00301 | 0.117102
4 0.00058 | 0.00364 | 15.25101 | 12.21253 | -0.01726 | -0.00906 | 0.025411
s 0.019161 | 0.01 0.83842 | 8.877123 |-1.94402 | 3.589201 | 63.37135
6 0.020343 | 0.017153 | 16.59395 | 6.221041 | -5.65231 | 1.08732 | 38.7022
7 0.0353 | 0.01795 | 18.32747 | 2.714242 | -0.00022 | 0.003383 | 0.402801
8 0.036144 | 0.019301 | 16.63201 | 4.055376 | -4.12515 | 0.667926 | 33.76687
9 0.035786 | 0.020051 | 12.39788 | 2.400745 | -3.98181 | 0.507219 | 133.1973
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Hinh 4: Vong Mohr thuc va 4o (M6 hinh 1)
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Hinh 5: Vong Mohr thue va do (M6 hinh 2)
___: Phan thuc

___:Phén

Biing biéu 2: M6 hinh 2, céc tham sé Z; A, Y,,Z;,A,7,.0P

a0

STT

Z!_

L
Zq

A

r

Aq

Ve

Tq

5p

0.03155

0.01145

22.65014

5.261591

-0.00307

-0.00491

0.023689

0.01495

0.005315

4.027434

5.23559

-0.00125

-0.00278

0.004403

0.009685

0.003205

7.803551

6.539293

-0.00084

-0.00157

0.054229

0.026

0.008845

17.68876

0.680182

-0.00486

-0.00994

0.116285

0.013675

0.004361

7.048108

5.118766

-3.49218

k13

134.5329

0.009685

0.002874

8.39563

8.788076

-2.54776

4.659358

14.49536

0.00951

0.002085

8.404572

14.58401

0.000904

0.00371

0.167392

0.009322

0.00208

6.538567

13.67291

-1.19554

3.77742

13.75901

O o | & | &~ W N

0.009131

0.002046

4.713924

12.49449

-0.9538

4.484606

14.17629
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5.KET LUAN

Céc bét bién quay va dic tinh theo hudng cua cu triic dia chat cd thé xéc dinh duoc bang
phuong phap vong Mohr. Do d, thong tin thu thap dugc tir tenxo tong tré' cho chiing ta day
du dir liéu dé két luan duoc mdi truong 13 1D, 2D hodc 3D.

MAGNETOTELLURIC ANALYSIS: MOHR CIRCLES

Nguyen Thanh Van, Le Van Anh Cuong
University of Natural Sciences, VNU-HCM

ABSTRACT: Magnetotelluric is one of the phenomena to reflect electric properties of
environments. Magnetotelluric analysis is one of the methods to research inhomogeneity of 2D
and 3D electric environments, whose depths are from tens meters to hundreds kilometers.
Explaining MT data is to get useful arbitrary parameters from a general MT impedance
tensor. These processes are analysed by using different methods such as: Eggers's method, La
Torraca and Yee's method, conventional method and Mohr circles method. In these methods,
the Mohr method processes general MT impedance tensor through two real and quadrature
components, separately. We use the Mohr method to analyse 3D model data order to draw
helpful geological information.

Key words: Magnetotelluric, MT impedance tensor, Mohr circles method.

TAI LIEU THAM KHAO

[1]. Berdichevsky M.N., Dmitriev V.I. , Po sdu tir tellua trong moi truong phdan lop
ngang (tiéng Nga), Nedra , Matxcova (1992).

[2]. Berdichevsky M.N., Nguyén Thanh Vin, Magnetovariational vector, Izv. Akad, Nauk
SSSR, Fizika Zemli, No3, pp.52-62, Matxcova (1991).

[3]. Lilley F.EMM. Magnetotelluric tensor decomposition: part I, Theory for a basic
procedure. Geophysics 63 (1998), pp.1885 -1897.part II, Examples of a basic
procedure. Geophysics 63 (1998), pp.1898 -1907.

[4]. Nguyén Thanh Van. Tenxo téng tro ti tellua: khai trién va g dung. Tap chi Phat
trién KH &CN. Tép 8, No.8, PHQG Tp. HCM, pp.26-34. (2005)

Trang 11



