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This. reposzt deala with the pmbiém ﬁf ﬁef}eating cleatriaﬂ-

aliy resistive bodies of small olzc buriod ot shellov fGopths in wet

goilss = Doteotion mus attemdiod by means of measurements made on
tho aa:*faee of tm poid) ueing tho electricai reaiamvﬁy methca.

The prasent re srt can be mgaraeﬁ. as an- eﬁ;enaicn @f an

'mrlz.nr orie (ro,wuaféhb in uhich the resulte of testc conductod :Lx:

a wotor tank have bosn doseribole Thoso tosts verd carriocd out
pith o block of paraffin vax of size spproximately 3" z 3% x 1¢ :
immerced in veter. Various eleéétrode nrrengements ware nsed and it

vap ghown that the size of tho anomnly due to the vaz block enﬁeﬁ

ufion tho olectrode arrongement used to meoasure ifte  The offect of -
varying the depth of the block bolow the surfece wms alco sindied

_in bricf. Tho resulty of these taets have been s!wwn in tiw fcm
of cucha ana ta‘hulatienﬁ. h : _ . _

‘me Weﬂmza repm’t afi.sn &calt 'bmcﬂ;y wit‘h the% vaﬁatian

‘m surfoce rcsistivity to bé ozpectod from normal causes in coil
‘covered arens of limitel sige. It wos concluded that if any

attempt wero made to locntes resictive bodies buricd at shallow

‘depthe in soile, tho resistivity anomalieo due 1o ouch bodios would

bo g‘os,ﬁm'a& by v'mimﬁiang in surfac@ msmtivity due 1o mal

- enUSOTe

Howevezrg aftozs the z?esalts of the pwvﬁ.ezzs ﬁcn‘m ‘had been

, ﬂisemseﬁ with intercsted paptiecso, zt mas ‘pointed out that thoy wore
- concerned prinarily with dotection in aens whore tho solls were
. permonontly saturated with mtery ond 4% ves suggostod that nnder
such donditions variations in surfrnce résistivity might be soall
~apd honce detection might ve poscible nnd reliable. It oo agvecd,
 thereofors, thot this suggostion be tested oul unQer fic«m conditions
- -and the present r«epuzfﬁ aaala wi%h the results af such testg@

" The parpose of the nesy set of %esw was trofoll. mrstlg
it vas proposcd o make tedts of 'norrml' rosiotivity offects uaing

© gonstant tleetrofe arrangemont nnd meusuring the resistivity ab
‘closoly epaced pointe on wvater eaturated.soils. . CoH.Zolmah
. earricq out this paz't of the -teat anfi his resulta am se% ou% in
. another x’epwte : , .

it}h@ Botond. paxrt of tm teetmg :gfogrma T8O cantmgezﬁ;

on thé fipst part proving that under saturated conditions 'soil E
. resistivitien vere sufficiently constent to varrant an nttempd being
mafie 0t dotection. . If this condition of gonsiancy oxisted; it . |
. pas proposed to extend theé vork of the testoy veviowed in thé :
" previous réport, to actual fibld conditionss = ThiS has been done e
- ond the presont report aeals vith the results obtaineﬁ. .

© Beme Aifficulty’ ves @xparieneea in ﬁnﬁing & emmaisia _
plm:e for teating. This wag Gue to the dry weather vhich Canberra
oxperionces ot this timo of year. Howevers o' esito wos finsdly

 selected in the bed of Uoolched Creeky about 8 miles northeast of
. Cenberreis :The bod of the ereck ot the site chosen yns covered by
- - cofirse sond containing an apprecieble quantity of olay tind saturated

gith vaters, The eurface wos flot, free from atonos and vegntatiam

A emall pirean vas running over ond part of the bed and it was
- . possible, by demming up the woter, to carry out toois of dotect-

ebility vhen the resistivh body. vas b@iea fm the Gan& tmich in
turn vas covema by tmtﬁz‘f, :
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A8 & gmlim}naw to the tests of detectablility, tests
were made of surface resistivity and thece indicated that veri-
gtions in surmea resistivity were ressonably gmall,

The tests of deteetability were l?rimauly Mwet&d to
determining the size of resistivity anomalies under various aanﬂp
itionss. The following conditions were amﬁim. _

1. The electrods arvansement was veried, the resistive
boﬂy ’ﬁming at a m;metant ﬁap“m.

2e m dapth af the reﬂistive body was vani@a, tha
elaotrods arnang&ment being constants

3. The r%mmm ‘w&y was buried m ggils of ﬁirﬁering
surince resistivities.

e A water layer wes suparmmmﬁ on t‘he soil acwwing
the recistive body.

m resulis of the ileats under these miaﬁ conditions
will be dealt with in the folloving seections of this report, but in
the firet instance it is necesscary to define the terms maﬁ and %o
am.une briefiy the metbod and instruments useds

Datectability, For the purposes of this reptré a term will be
i1l be & measure of ths reliability with whieh the
wewne@ af a b&mled resistive body mey be deteoted,

It will be sppreciated that for roliable detection the
effeet of the buried objeet must be distinguisheble {from the
effeots of such factors as shanges in the porosity of the soils In
the case of the resistivity method, with whioch this report desls,
the resistivity change from mm& which the burled objeet causes
must be greeter than the changes in resistivity due to variations
in surface wesisltivity if relimble dotestion is to be achieveds
Detectability will be defined as the ratio of the change from normal
resietivity which the buried objeet produces o the maximum change
from normal produced by variations in surface resistivity. Fig.lw
and b 1mmmw this definition. The curve Fig.ha represents
resistivities measured along & traverse over the sentre of & buried
objeats The horizontal line A--A repreconts the average velue of
all the surfaee resistivities measured in the vieinity of the test
pites This is ealled the mean normel resistivity.  Figlhb ree
presents resistivities measurdd at rendom about test site. The
mean of these random messurements is the mean novmal resistivity
represented by the 1lins AwwA, Tho line B3 represents the upper
limi% of measurements made at randome

' :it the pesk on the resistanee curve PFigohm 18 x tmﬂa
gbwm ghe nm Ao, m :w %he mw B---B mw -‘"ts above A-h

Althaug?a rass.ss'bivi‘mas me%urw in @m m. mﬂﬁ have been
used a8 ordimates in Pig.ba and b and the detectadbility hss been,
defined in terms of resistivity diffcrences, ithe definition holds
equally well if ground resistances, aef'ineﬁ below, had been. used
instead of resistivitien,

' , When the deteetability is less 'khan 1.0, the buried mm
mey still cause an epprecisble snomely but this might be indiste

inguisheble from anomalies emused through verietions in surfass
resistivity, For relisble deteetion the detectability s‘ewum no%
be Ims than 1.0 am pmfemmy greater than 1.5y
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In m discussion of the resulia tmt Tollowe, the %m
pround resictanoe 4o used 4in w@m& to resistivitye The two
sm m'a roloted to one a&nothor beoausey for & Pized eloetrode mn
arran, ‘t, ma T mvigwme, g 48 proportlonsl to the

ity 2e  The pooportionslity faotor eorresponding’ to the
msm e!.wtwaa arrengemonts i.a g on Figede  For ezemple, iR
arrangomient AyP = 191 iy vhere : 1o in ohme ené P is in m mmm }

a Fadele The restotive hody used in the tests was @ diek
s in mtw end b inchen thicks Ito recistivily
gmmmy in excoos of 10"ohm aee In the diseusaion of the
wi to that follows,the rocisive wé:y will be mfam*eﬁ to as the !

- The resistivily mocouremenis were mads with a W
tonters A simplified clireuit of tho instrument is choun in Pigelde g

The instrument comprices 8 gmell hendsdriven ¢ gmwy
18 of prm'wmg 80 volts to the current oircuit, a tweecoil
galvanameter, & double reversing commatntor, and vwimzs r@ammm
smma and termintlos

“he cireult m so aprenged that the current (I) g mm L.
%&m generaior pesaes thrm one of the galvencmetor colle
, potentlal difTference (V) Leotveen the notentisl elactrodes eﬁmm
e current to {low through the sscond galvanometer coll., The
' vanometer neasuros *t rotio of these tvo ourrents and honos w
he ground renistnnce e The double emmt@r reverzon the
‘ground current I anpd voltenilel difference V end thus elimlaetes the
m@et of potont - goach a3 mtm*&l m@h poteniicls,; not ansoe
iated thh the ground curreonts

- Becnuse ocwrrent is Gramn from the potential electrodem, 1% -
will e appreciated that the meomsured ground reoistonces dspend on
the oot a‘l slsotrode coniaol resictenoss Thls is mencured and
# corrgction aynlisd %o the lsgrer readingde .

The electrode system used in the tests wes & mmm

constructions A okatch of the syotem o ahowmn in Ploe’ it ie
ga vided with & croso-@iym to shieh the almm&ss are clogped and &

ndle for orne in mﬁﬁaﬁ; The clootrodos, eamny four in
mamber, were oteel surveyors® arromss Thoy wore dlomped at »
{ntervels slong the ¢-oos-arm ond oagh slcotrace ves arovided wWih
an insuleted emlm to 1imit the donih of elcetrdde ponotrations
Undor test coanditions the electrodes and thelr eanmfs vere adjusted
go that the collaras would lie Jlat on the gmw anld the eolectrodes :
would have wm penetretions '

T

The prosedure mﬁsm’wﬁ of solcoting @ site at which tm
aurrace mwrml woe saturstcod and where thore wes & roccopsble
azpoctation of the surlace resiotivity bveing relatively conatant ovew
the aren to Lo osverced by the tosts "m rogiotive nmodel woo then
-hwia& at 8 pre-detormined donth opd 140 centre sccursiely perkeds
4 otraight line ves merked on the 3@&:@@ mﬁaingﬂtmm the em:bh
of the model and dictonces rerked off of Geinch intervals 0 8

ﬁtmtmw of 2 feet occh olde of the e@awn

The alectrode oystenm wrs mmma& o0 tmt 81l the elaote
odas lay on ’%; o line, tho clestrodes were pushed into contoet with -
ggrwm, Bnd the sarth recisteaces were determined with the g

’”ﬂ amlw EAY w},ammg; of reovlis, it hao bheen asoumed
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that the line wes in an eastewest direotion and that the cenire of
the electrode system was moved at intervels from 24 inches west to
2l inches caste .

Afte¥ the ground resisiances have been datenminaﬁ.wiﬁh
the model in place, it is removed and the readings repeateds The
differences in the resistances measured with and without the modal
were then assumed to be the effect of the modele

\ ‘ ds Spacinge The various eleetrode

nt t " : own in Fige2. Hight different
srrangements are ahnwn, but of these those marked D, F and H were
the moet satisfactory. The most fevourable arrangement, however,
probebly depends on the dimenslon of the model and its d@pth'b@lﬁw
the surfeg¢es, In the tests under review, the model was a piteh dlsl
8 inches in dismeter and 4 inches thicke If the model had been
smaller, the moat favoursble eleetrode arrangements would have had
aorraananﬁingly smaller electrode separations,

It is obvious that the number of goastbla electrode arre
angements is unlimited, but the selection of arrangements to try in
the field tesis wes guided by the results obtained in the water
tank tests previously deseribeds In the previous tests, it was
shown that an arrangement of four eleetrodes in which current and
potential elecirodes elternated gave the biggest anomelies.  1In
Mge2, this arrangement is represented by D, Fy Gand He A
apeelal esse of this arrangement arises when tﬂ separation between
the outer elecirodes and their nearest inner electrodss is twice
the separation between the inner eleetrodes as in arrangementis D, B
and I, The results of tests made with these three arrangements
over the model buried at a depth of 2§ inches are shown in Fige5&.
It will be obwerved that the resistance curves for the inner
electrode separation of 5 inches and 6 inches mre almost identical
while that for 7 inches shows a deecided reduction in size of the
meximom anomaly. It will be notieed, however, that the widih of tin
anomaly is & gproximﬁtely the same for seech case, The arrangement
shown as ¢ Pig.2 is a modification of the aboves The tests oarried
out with this arrangement consisted of measuring the ground resist-
anee with the centre of the eleatrode system over the centre of the
model and meassuring & corresponding ground resistance over normal
grounds The results are anown in the form of grannd reaiatansa
surves in Fige9

In Pige9, 01? was kept constant at 6 inches while

% was veried fram 6 to 18 inches. The change in the
ground r@a stance represented by the difference between ocurves 1
end 2 varies from O for P01 = 6 inches to & meximwn for Pj G} = 18
inchess The meximum snomaly expressed as & percentage of t
normal value oceurs when PqCy » 10 inches because the normal value
ls zero ur this sepuration. ”heoretical considerations show that

= 9+75 inches (spproximately) the potential drop hetween

and p and hence the m@%hgr reading, is zero for any velue of
2] aurf ca resistivity. e of 10 inches obtalned from the

: rield test is therefore & close a rcximmtian to the theoretiecal,

A traverse wes mede over the buried model with the elect=
rode arranﬁemenﬁ, Py ﬂ% = PpCp = 10 inches, P102 = 6 inches as shown
in arrangement H Plige: he results of thies test are shown in Fige
124 It will e obeerved that the resistanece values shown have »
positive and negative valuese The sipgn ascribed to the resistances
is in accordance with the direction of ihe potential drop between

and Py relative to the ground ourrent. The potential drop
r verses ite eign sboul the zero resistance line,

‘ A point of 1nterest in the resistanee curve over the model
ia that the resistance vslues are »ositive only over the models This
fact suggested that this electrode arrangement would be a favourable
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ohe for dotecting buried resiztive bodiese Tositive snommlics
would corresnond to such bodizs. Thig, howvevery proved not to be
the onsde Io feel2h are shown & nualher of pesistonces measured ot
pandom aboud the test aiw with this az.@etmﬁa avmmmnm it
will be seen thot four of these resistepces are positive of which
tun ere of pagnitude compersbls with the m&m resistence peosured
gver the modole The mm of the rerding merked z wes exemined in
detail to deterpdine what forw this resicstonce maxioum hed; L.0e
wvhether 1t #29 a broed effect or limited in @xtonts  Besivtances
wvere nesawred at closely sww& nointa ebout the site and it wes
goperent thet the meximms wes of limited extent and sinilar in shepe
- %o that obtalned over the burisd models The 3011 wes agﬁwqmtw
fug over to Gatermine 1f »oesible the ¢auss of Lhis anceely., JApart
fpan the disclosurs of & Tey desd pun loaves, mmag wos revecied
thet could explein the snomaly. It seemp unlikely thai the lecved
themaselves vere résonasible bud it i= nogsibls that oil from the
loaves mey heve prevented the sand from becoming satureied over u
limdited voluse end thus oroduced & omell volume of penin Mviw
gmmw thaen normele

‘ The recisztance cupves obisinsd when using clectrode arrange
ments B and C, Fige2, are showd in Pigelo end 11 respecitlvely.

W mim the m:aw ac‘f all tests usiag different
glectrode aprangame t was dacided that the arrengoment D, Fige2
wes the noot sud mm@ aﬁ@ and - uhi@ efeﬂa used io spbsequent teails in
gﬁ?h a&;@ depth of the mﬁa& WES mz'ieﬂ or the surfice wea mwid

. WD e

verying tne thiasn L th id € Lng 6iad mﬁal iB am m -
m-w mzﬁ :um, B m& m m%z o theoe teste wes emvwd put with
the elecirods arrengement Dy Pigede

Mgellin showe the ot in garth resistence when the '
mmmgvmwmmmm hg in steps of one inche ﬂh
gha first ’bm?m& at B &em%s af 11" end the earih resistances

dotermined with the loggers The eoil surfece wea them buyilt up
addition of soil @mm m that in which the model wes buried wni 1
the surface wen ralsed 1 lnche Surth resisisnces were egsin
messured and the process ropeatsd uniil 3 inches had been added end
the model wes at 2 depth of Ll inchoss The mofel wes then removed
gad the sppos 1t had ocenpied filled with moil a2nd the surfnoe
returned to a3 nsar 1%s normal condition as poasibles An enprth
resistance test withoud the mine in ~lece ccomletel the soriose

The 'mo model? op mormed ground eurve, Figells, shows &
pronounced resistisnce enomely near its centres This is unfortusste
sosbse i4s mresence lntroduced an unceriainly as to tho scival size
m’ ﬁm waxinmr enomnly chused by the burdied modold it is possible
that the soil ueed to £i11 in the hole ieft Ly the romoval of the
mofel Ay heve h@an more resistive then norpel, thus producing the
reoistance mexipu neor the centre of the curves .

- Xa an mﬁmmw 1o obiain more saticfactory resulis, the
test wns repesied 5t o now 2ites In this case, however,; the model
wap originelly buried ot & denth of L iaches and the depth of the
soil cover decrensed as reguired by screping awey the immediate
swface meteriale thon 1, inches hod bheen romoved, the water table
wes peached and 1% wes covious thet fwrther reamovel of sell would
resalt in the surface miw em*mé. by wmiers The model wasy there
mﬁwm ond the 'no modsl' or normsl ground resiciance ewve

% mﬂ. ' .

Neither of those tesis wao ontirsly setisfactory enmd it
m obvious thaet the act of building uy the surfuce or lowering the
- gurfece Ly soreaping ewey, hod & ;gmnmnea& effect on the surface |
resistivity. TFor instanee, in Pigel3 &t 18 inches west, the |
originel surface had & realstanse of mgnmximtals G0 gm }
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the =0ll wns ncroped awny Cfor the succesncive teota, the surfaee
resistivity at 18 inches weoct increased untll at the final depth
roached (1, inches sc.oaped awey), the surface resisiance at this
point had gone up to 100 chmnde .

In Pigelli (o), curve 1, the values of the ground resiste .
2100 an at sero, lece over the cenire of the model, have boon -
plotted sguinst the dapth of the model io inchese  The opdinntos
shown &3 0, 7, 5 and D, Figellhs are the maximum resistonee mossured
over the centre of the model for depths of 1%, 2', 3% and 4’ inches
roapeatively. The ordinate C is the resistance meaaured ai ths

' sumg point after the model had boen ranovede A The ordinates plotled
. in Pigello are the differences (G=C), (PeC), {(I=C), and (I=i)y

It will be observed that & streight line can be drawn
through the pointe on ocurve le This line intersecis the horisontal
or_sero anomely axisc at & point corresponding .to & model depih of
B2, . inchess Teots conducted previously in the water tsnk .
howevor, showed that the line through these soints should no% inters
sect the mero snoply eaxis but approoch it gredually es the model

th 4o inoreacseds Curve 2, Pigellis, shows the relationship

betwosn reslstivity enocmaly and modsl Genth obtained in the water
tank tent, and 1t is shown for the purpcses of conperison with the
field mmi repults, It is obwious from the resulta of Loth water
tank and field tests that the resistance amxz decrecses v
" répldly a2 the model becomes doepere The ebility to destest the

mgel doponds on the reletive negnitudes of the anocmely dus to the
model and the maximum veriatlons {rom normel of the surface
resiotivity. -

' Pigsdlih, shows the relationship between deteotablility and
model depthe If the line Bewj, 1ha ssonts the dimit -
of surfece resistancos measured in the viein ty of the test site and
 2he iine A~-A the average valus of the surfece rosiztance, then the -~
detectability is the ratio of the resistance differences ZM) o
(P=C), otoe to the difference (BeA)s In Pigellh detsctabilities vea
vary between 2.5 for a model dopth of 1° inmc end Osly for a nmodel

h of 44 inchess A horizontel line has been Arawn at &
dsteotability of 140 to mark the limit of reliable dategtions Tihis
1ing intersects curve 1 at & point sarresponding to & model depth of
3. inchese, For depths grecter than this the detectability is less
than ls0 and deteotion 1s unreliables

It should be borne in mind that the ebove discussion
refers toc & model 8" diemeter by 4" thick. If the model hed been
meller it is gm’bable that depth corresponding to the limit of
relisble detection would heve been losss . _

.

sEobiid &y, ™he -
rosults of ity ¢ 8 gorrioc ¢ by HreZelman on undistuwrbed -
soila suggested that the clayey or more conductive solls were more
uniform in chepscter than the sandy and more resistive solils, This
uggents that deteotion might be more readily achieved in clayey
poils than in ecndy soliles However, detectability depends not only
on Bhe magnituds of the random verictions in resistivity of the
surface soils but also on the megnituds of the of the buried
moliele The reduotion in the former noticed in the olayey soils
oould result in a substantial increese in detectabllity only if the
resistivity ohn dus to the buried model remnined substantislly
ungltered by & chenge in swrfaod resistivityes A number of testas
wore oarried out with the model turied in different soil types to
tect whethar ohanging the surface resistiviiy would greatly affect
the megnitnde of the encmely dus to the buried model. ~ )

The resistance curves shown in Plg.6, 7 and 8 wore obtainel -
at sites where the soll was much more olayey ih the oresk bded '
vhore the teste previously desoribed hald been made. In the areek
bed mite the normel resistivity of the soil (mostly sand with a
little clay) veried betwoen 3000 and 4007 ohm amse At the nore
elayey sites, howaver, the normel resistivity varied betveen 1300
and 2000 ohme omn, :
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: Atmuummmmmaﬁ”mmm
the sverage mrface resistivity was apmnm
The model was buried at a 8spth of 2% hese change in ,
ground resistance messured by the Megger at Wﬁnm point with ¢
and without the model in place wne Le2 olmse ., ground mazat-n
ance waS Bpproximatoly 2.8 ohmss

Compering this result with thet chown in Figells{a)sfor a
similer mdul dapth and clectrode errengement but with a different
amx'a gurfece rosintivity, we see that the meximum en end the

ground resistance, exprecsed in olms, are considersbly greate
u' :sn the latter case, boing spprozimately { 6e3 ohms and 10 olxs
respsotively, The maximum anomaly exprezsed as a porcentage of the
mean normal velue, however, is spproxicmtely the same in each omae,
nemely, 150 per conte and 160 per cente for Bige6 and lha reapocte
ively. The seme eondition holds apprmmt@ for the nnamly
emxrves in Pig.7 and 8

' It would appeny from thess tosts, therefors, that 4if the
am in rosistence due to the buried model is exprocsed ad 2
ntage of normnl reslitonce it 1s pubstentially independent of
2 resistivity of the solle The tesis of surface resiotivity made
by a!l‘c Zelmen showed thet the paximunm Qeperture in resistivity fram
the mean veluwe wap much spaller in the cese af conductive clay soils

than in sandy soilse llowevare Af those turaa Bre exprencsd as
@ peroentage of the menn 'mlm it is neon that the mexzimum peroonte
a tare from mean is substentially independent of the surisce

6g0 depar

resiastivity., It follows that the aatmwmnty, w’m&; ogh be
expreased as the ratio of the two nercentops sffects fora
given eclectirode arrangenent and model depth, ammﬁu mmm
of the mwfaea raﬂismﬁ. e

‘Pests to dotermine the #wresl extent of the nm% dus to
tha buried mine ore illustrated in 168 and 160 FU shown
two resistanse owrves, Thoe caotewsnt curve wao obtained with the
slogtrode syotem arrenged along an ecate-wsst line and ths centre of
the syntem noved from went to enst along the lin The noprthe
south curve wes obtained with the slectrodes still arranged in an
sasbmroct direction, buli the system wes goved with its centre ul@ng
& norihesouth line passing through the centrs of the models A pisn
of those olectrode arrangements is shovm in & og.lﬁb. ""5.3;160 io &

ground recistence eonbour plen showing lines unﬁ reniote
nng:. The poeition of the model is shown sumrimpm u the \
contouras '

In Figel6e, it will be observed that the aversge normel |
ground resistonce is approxinmately 6e0 chmpe while the maximum
@round resistence, mocsurcd over the centre of the mine, i3 llw0
olmuse If it 18 sosumed that norpel ground resisience may vory
g 50 por centey then the ground recistonce amw due to the Luried
1 must exeeed Je ohmae if the detcelabiiity is to éxeecd 1.
and the anmaely is to be dlstinguished Trom nomel ground vapiations
On this besis, we ocn escums that the 10.0 ohue contour in Figelbe
delimits the ares in which high ground resictonce is indicative of
the buried modele Thiz contouwr line is roughly oircular in shep
end enclosoes an &rod anproximately equel to the surfuce aren of
model,; lete ita diamoter is epproximetely 8 inchess For the ;
pwmm of dotoction, thorefore, the centre of the elestrode .
mst be placed within the ares cocupied by ths 10,0 ohm
efmtonr if the nodel is to be detectods 1o De vertain of deteotion -
unfer the conditions represented by these te-ts, the srea in whioh
the buried model i3 thousht %o 1ie mmat be covered by resintonce
resdings mmde with the centre of the slsoirods cyctem at all points
on a reotangular orid of opacing equal to half the dlametor of the
1060 @m cmtaur cigole, mw &4 inchess In other words, if an
area 2% 2 2% squore 1o to be coversd, anproximetely 50 se;mmw
recistancg thimtism would be requireds



Figel5e shows ths resulta of & test oarried out with the
electrols arrongeanment By Pige2e The model maww indhes
of oodl whieh in turn wos covercd by wniter loyors § of an inch and
2 inches, doope The effsct of the added wotur 10 {0 roduoe OOk
siderchly the ehoneo in pround reclstonee cousof by the buried odols
' FigelSd shows tho relntionship detwecon the donth of wnier cover and
maxinun chense in ground pesistance caused Ly the modole The
rmlgmmm o the rosistonsce chmnses ore ~lotied egeinat the wter

th in inchose 1t will be oboerved that the {hree polnts lie on
. & streicht line oy 4in othor worda, tho meximum chongo in ground -
resictance due to tho buried moasl'is lmversely nroportiosal to the
th of waters It doet not Collow, howevor, thet dotcotabilily
xils off invercely with water dopih beosuse tgate of normeld renlste
anee varictions in sutor covered solils indidnice that solls ap ’
eovered ore much . @moro uniform in resicionco than actupated or decyp
-godle JAthoutl waler coverings in the lattor cuse, norpal vapis
ations in prosistonce oy e of tho ozdor of & 52 por conts while fop
gsorronponding colls govopal LY voteor, the vorintion moy LQ 68 low as
4 20 Doy oen Tae tesio corplod out wvope not oxtonsive ensush to

. ™o dstormine whethor dotoclbeblilidy weo sepriously alterod by the

Drosenca Qf & water covere

, The tecte show that, under Pisld conditions, the m’ehod af .
doonting buried reonistivé b@ﬁi&ﬁ by resistivity net hes seplous ©
linmitations, which ronder it unsuitable for the prollem in hands 3

Those limitations mey be summarised as follows i=

1. Doteotability deoresses renidiy as the thickhess
af soll covering the model incressesc, Por & modeld
8 inches dicnmoter by 4 inches thiek under test
sondition, the detoctability wne 1.0 ot & depth of
: ammt@w 3. inohene At greater depth than
thio dotoction is unreliable 4L not imoacibleos

8¢ The areal axient of the affect due ¢o the burisd
model is vory limiteds For @ model & inches diam
neter by & inches thick ot 6 Gepth of 23 inches, the
doteetability cxoended 10 over an arsk apr .
ately equel to the arce of tho models To be
gertein of detootion, an ares under crenination
‘would nsed to be eovered Ly ownorvations on & grid, the

oing of which should not execed holl the dlemeter of

the objoot bolng souchte For a model 0 inchos diew
meter, the id apsoing should not oxosod L inohese

I
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