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Modeling of the Magnetic Anomalies
of the Simple Shapes

Gh. H. Norousi
Associate Professor
Engineering Faculty-Tehran University

Abstract

-

: Different geological structures often could be simulated by simple geometrical
| shapes. Four different iron structures such as thin horizontal sheet, two horizon-
| tal sheets with vertical offset, horizontal rod and horizontal cylinder were bur
| ied at the depth of 0.5-1 meter in south area of the Geophysics Institute of Teh-
| ran University.

| The vertical magnetic fields were measured along the profils which were per-
| pendicular to the strikes of buried structures The geometrical parameters
! along with the depth of each of the buried shapes were obtained through a com-
\ parison of anomalies, resulted from the terrain magnetic fields with the calcu-

: lated ones.
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Alz(d(H./2.)3inB+X)/r172
AZ=(d(H. /2.)8inB+(X~L))/r2”
ri"o=x"Z+d" 2

F2T2 (LX) T o4dT2

22KEZ. (B1-A2}

P

d.zHorizontbal Magnetic Fleld (Orstad)
I.xVertical Magnatic Field {(Orzted)

“=zSuzceptibility
t=Thickness of Layer (Cm)
dsDepth of Layer (Ca)
LzlLength of Layar {(Cm)
B3z8trike of Layer (Degree)

¥XzHorizontal Axis of Profile (Cm)

ZzvVertical Field {(Orsted)

L2283
oy -
B

1
50
50
105

ET AT Inter the value

EEEE B H.
ER-E-5- 398 Z.:
2=z K{(Min,Max):
T2y t(Min.Man):
EEE-T X d{Min,Max):
TS L{Min,Max):
Tzzz>> B(Min,Max):

FESULTS

Ho: . 283

Z. 376

K 9.9

£ T

fo 34 225

L: 250

B: 105

R 1.8E-3

tAY

of variables A AR

10

1.2
I00
250
105
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: 2=2Re{nl~-02) :
: ﬁl:(H.dCinB*(Z.X)}/rl“E K
' A2z [H.DBinB*(Z2.%X)}/r272 '
! FLTEEET AT 2 )
; rRT2EXT 24072 1
i.zHorizontal Magnetic Fisld (Orstad)
Z.=Vertical Magnetic Fisld (Orsted)
“zSusceptibility
t=Thickrness of tayer (Cm)
d=Depth of Upper Layer of Faullb (Cm)
ozpapth of Down Layer of Fault {Cm)
2:strike of Fault Surface (Dogree)
KzHorizontal Axis of Profilas (Cm)
Zzvertical Field {(Orsted)
LS R 2 Intar the value of variablaz R L 3
zamE YD H.: L2335
suEz»» Z.: 376
zzaze> K(Min,Max): 1 10
awzz>y t{Min,.Max): .5 1.2
Tz oz > d{Min,Max): 50 150
zzE2>> DUin,Max): 100 306
zmmm > B(Min,Max): 16 164
RESULTS:
Heo . 283
FAals 376
K 9.9
£ 1.2
v B4 80
D 240
B2 16
R: 9.1E~-4
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HORIZONTAL CYLINDER

&

£ R R AP RS TR AL KRB RERARRERS

S e e R

Ze{ {2KSY)Y/AT Y (A2Z4AD)
Al=r 4(r"2+Y"2)71.5
AZ=H.{3r"2+2Y"2)Xz58inB

Ad=2Z . [¥Y"2(z2"2-X"2)+r"2{2272-X"2}]
r=X"242"2
H.=Horizontal Magnetic Field (Orsted)}
Z.zVertical Magnetic Field {Orsted)
K Susceptibility
S=Section Area of Cylinder (Cm™2})
{dm=0Outer Diameter of Cylinder {(CTm))
{da=Inter Diameter of Cylinder (Cm})
2¥=Lengh of Cytlinder {Cm)
z=Depth of Cylinder Center {Cm}
B=Strike of Cylinder {(Degree)

ot i 00 300 0 o

=

tkER &

AR R X Inter the value of variables

H.: .283
Z.: . 376
KiMin,Max): i 10
dm{Min,Max): 45.2 47
da({Min,Max): 45.2 45,2
2¥{Min, Max}: 100 500
z{zmin,zmax): 50 200
B{Bmin,Bmax): 220 220

RESULTS:

Z.: .283

H.: L3776

K: 9.9

2Y: 220

z: 110

Be 220

dm: 46.8

da: 45,2

R G.4E~5

PV 05k0d / pdoil Jbw [ sui5 ol




! Wifghl (5 tudhe i otz gl () Jgdz widl slgiwl oiabe

s se slasSel sl 5 st iws L 5 Jae ool sl

%y | Cm o8l |Cmonddpibno] sLole wlania

-« . T .
/ Nk W] gl K5 Gae Ao sl Sl 33 sl Salie (P Jga—a Golles)

vV 2 VA [l s a3 ade Lok 58 5 sad rulas unblid.
GJEMQJ_LHCA:!L@JJ.M‘bA_&WL;_a

#- oo- Y- Jsk )
@)wlau\ng:w}gwgﬁLj@‘}!x
dluals & bgs e O siantibo YO Hlada ol Hi* Gollae LA L ol (51s suel s 4 olued dis (¥
el ey gl 31 e g1 =il sl el 4 e s 4K sl o V g

(SR Ao skl i Jolo @ (1) Joo

- : - : (L,.!.b§9.§) L’nshu.uo)lhhu
oI 034 dpulne i ol wlabin 58 Jad la s s 456 48 shilas a0 ool
v ook Bes QM:)‘JJ\”Q%JJgOJ&&wUﬂAJJJA%\PA

. ok e3ladae 835 .8 sud uiass 3 (o834 ¢ Ml T JlS

Koo slaslaat wiilas Al ool gl sud aladd
4y (cm?) phis plow sl oldd (0 K& s, Jals ot 5 i S oosme
0 (s keduo 3 solitul b 4S alis ol die ol oo

Lals 4 baguse O sie Bl YO lade ool 51

Saaal (ypay o 5 e TKe

OV PRV SN W PO R R e

51 At Ui abolinn 5 AR50 ol el (510 (SHlalano Aoyt (A) Jgo2

RPN RELRERETRRER GRS

¢ HORIZONTAL DIPOLE %
SE2REBERRARERSBEEREREEERRAR
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Z=KHSz (A1-A2)
At={1/(X"242"2)"71.5)
A2=(1/( (2 2+(X-L)"2)71.5)

H=Horizontal Magnetic Field {Orsted)
K=Susceptibility
s=Section of Aria (Cm"2)
z=Depth of Negative Pole {Cm)
L=Length of Dipole {(Cm)
X=zHorizontal Axis of Profile (Cm)
Z=Vertical Magnetic Fielid (Orsted)
«t#%4 [NTER THE VALUE OF VARIABLES %%

- o

mamady H: ) .283
zzze>> K{Min,Max): i 10
s=z=>d S{Min,Max}: 100 1000
mma=d>d> z(Min.Max): 50 200
mmEzd> L{Min,Max): 400 600

RESULTS:

H: . 283

K 9.9

S: 910

z: 140

L: 480

R: 3.1E-4
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