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MASTER CURVES OF ZEHLUMEER ER SOUNDINGS OYWER THREE VERTICAL
LAYERS: ARREAY EXPAHMDED AT RIGHT AHMGLES TO STRIKE.

By Adel A.R. Zohdy

INTRODUCT IOH

A neusl method was developed for the fast computatvion of

resiztivity zounding curwvds over vertical lavers Jwith the electrods
array oriented at right angles to the strike of the structurel.

A computer programn for the HP-9845 desk top computer was written CZohdy,
12383 for the computation and pletting of either 2ingle zounding curues
o =2ts of master curves. That gprogram was used for the generation of
this album.

Kunetz (193S) computesd a few master curwves for the swamnetric

Schlumberger array expanded =ither at right angles or parallel to an

infinitesimally thin dike, The formulation for thick dikes has been
expresszed in termz of infinits series which are cumberzome to evaluate

1t method iz baszed on the us

|'| ]
o
»
—
-
T
—r
:7
i
m
e

Man Mostrand and Cook, 1958
af the Laguerre numerical integration formula (Abramowitz and Stegun,
19663, The neceszary formulas for the computation of the curves in

b1z album can bg found in Zohdy (19324

g

Sounding curves obtained with the svmmetric Schlumberger arraw

distorted by the gffects of lateral changes in

1

rally are much les:

Uu]
M
=
m
-

dstivity than curwes obrained with other twpes of slectrode arras:s,

m
e

he computation of this album for oniy wertical lawvers zhould be

-4 3

valuable in recognizing the shapes and magrnitude of anomaliss that are

produced by lateral inhomogeneitiss,



ERIEF ALELM DESCRIFTIOH

12 Ccompo

1. Thiz album zed

curves obtainsd

with an idealized Schlunberger electrode array (distance betuwsen poten-
tial electrodez i=s infinitesimally =malld and the array iz azsumed to

be expanded at right angles to the s=triks

{zege figur ]

are

1

2. of Ccurves

it

located roon mediun Cleft

or o medium 2 (middle layer with resizstivity RHO

Setz of curves with the center localed on medium
resistivity RHO-33 ares the same az those with the

medium 1, but with the wvalues of RHO-1 and RHO-32

of curwes are arranged in groud

e

(RHO-13RHO-2IRHO-2), A-twpe (RHO-1<RHO-ZIRHO-33,

RHO-20, (RHO-1>RROQ-2HRHO-32. Furthermo

the center loacated on medium 1 are designated

uwhereas thoze in which the center iz located on m
as HZ, A2, EZ, or B2. The strongest wertical laws

are obzerwved with geoelectric zection:s of the K-t
4, Far zetz of curves in which the cernter
the distance Dl iz the diztance to ths nearest oo

1. irn whic

1)

diztance ta the farther contact. Far =

onomedium 2, Tl iz the distarnce to the

ic the distances to the RIGHT contact., See figure

S. Each et of curwves i3 labeled at the ta
(Di=1, D2 as labeled? which iz followsed toe arnothe
the ratic of the resistivities of the thres wverti

RHO-2, and RHO-32 ifrom left to rightl.
&, On each set, a sketch of the dike and t
sounding center 1z shown in the uppsr right harnd

of the thres

conputed with the center

laver with resistivity RHO-1D

vertical lawvers

of the artay
o
~&a.

3 <right Javer with

center located on
gxcharnged.

ps of H-tupe
E-tupe (RHO-1<RHO-Z2>

zetl:

K1,

the it which

(=
as Hi, A1,
edium & are designated
ring effects

WRE .

is located on medium 1,
ntact and D2 1z the

b the

center

LEFT and L2

Cortact
1.

powith the statement

rostatement desigrhating

cal layers RHO-1,

lacation of the

e

carmer af the plat,
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Each

2t

1.5, 2, 4, &, =@,

corrgesponds to

zetz in

Far
med i
and intfinity, respectively.
2.

zero are used,

sounding center is located
9. The =setz are plotte

The length of each

18, The album

hawve the sounding center 1

that follow have the zounding centsr located on medium 2 {group &I

The curue sets

iz comprized

Resistiwvity ratiocs of

The

[xTm

48,

dike widths of &,

which the

infinity, 168, 38, 148, 3, 8.3, 8.1,
rezistivity of the mnedium on which the
= taken as unity,
ed on a 4x3 cycle lagarithmic =scale.
is approximateiy 4 cm.
etz of curvez. The first 81 sets

containz 180

ated

and

of eight

in which the zounding centae

8.5,

2, thiz corresponds to dike widths of

(=3 4]

in both groups are ordered bw tupe!

infinity

medium 1

curves for the eight

Luith Dl=l=constant)

iz located on medium 1, thi

1
1, 3, 7, 19, 39,

and
zounding center 1= located an
21 2.5’ E:, ' § -3' 21.

tgroup 1. The

H, A, K,

values

infinity,

and then
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