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Asa'PFel1m~narY' to the teats of deteotabl11 tu, testIS 
~.l"e mde of surl'ac6 resis.t1 vlty and. these indicated tha" YQJ!1-
a:tionB in sU:f'fQce!'esistlvj .. ~l' were reasonably small. 

The teulJt. of """.b111 t7 ",e.e pnmarll¥ &bee tea. to 
ctetemlrd.ftI the s1ze ot r •• 1sUv1ty anoma11 •• lIndctr various eo. 
I. t:tons.· *rhe following cond1 t;tons wet'e etudie4. .' 

1. 'fhe eleotl'ov,e arrang.ent 'was varied, the l'esietl" 
body. being at fA o?natant depth. . 

. , . 

L The. depth of the !t$s1stive bod3 was :varied, the 
electltOa. N'%Iangement beingcol1atant.· ' 

,. The reelsti" bo~ was ln2ried In sdl1s of dtfl'el'1ng 
s~tao. resistivities. 

4. it. "'" t.- lav- was superblpelted on the 8011 GOTuins 
\he l'Eurd,etlv$ 1)041'. . 

. ~ l'esulis of the teste under the.8ITIlrledoon& tiona 
will be d~t w1 th in 'the fol.lovdng l!ge$tions of t·b.ls repel'''. but in 
the itl!'Bt1ns't;anoe itiB nece$sm~y to define the terms used and to 
outllnllJ bvl efly the method and instItume.nts usea. ' 

.1I1T1QI..., tAUII ViII-

1. ,.,.l?ft'H5. .1'01' the P~$", of' tMe re'~ a te .. wiU be 
det"1n . . e w< be" rlQeastll'$ ot the 1'1$118;1>111 ty wl th Olch thll 
'Pl'esene. of .. bunedlt~G1s$1" botlV ~ be Clet"tG4. . 

It will be appreoiatod thet tor: ro11&b18 a.tectlon tbet 
eff'eet of tbe bvlE1J4 ob3eot nmst be dtatlngu1$b.able from the 
~fects of $~chfa"torsu -_nsd In. theporosl tw of the acil. Ia 
the. case oftl\4J, •• aillttvl t,. .eth04 •. With whiol\ tb18 repori a.l.B, 
.'th$ realat1vtt7 ",bange hom ftc1'M1 vAll_ the 'buri.e40'b3Mt Musee 
.. t ..,. ' gII_ •. ~D. the .~N:-'f.n."$i$tivit7 due to 'tarta_oM 
lnevt'etoe .•• al9t111! t3" if •. ' . lde .i.$teotlon 1. to, be aobleveL. 
n.tectab111t~ .Wl11 be 4ef'1n$d as the ratio of' the .bange hCft noaaa1 
re$iat1v1t~ Wh1c1\ the bU1'1ed. ob~eot 'Prt,)4l1oes to ttw~m_e~_ 
fit. IlOrmal . prodaee4 117 veri-tiers in 'slU'tao$ l'e$i,sUvi tV.' rig •• 
aaa. 11 lUllS_ate this definl tlon. !he ctll'Ve Flg.lta..,reB$nis.. . 
.".aUvf.tt __ ,dUl.'ed.a.long fi trav_se '0"11 __ the .. n •• or .• bl:1r1d 
Ob,..t_ . the hor1Bontal 11ne Ar--A l'Cpr$se~"s the'avaragevalueot 
,aU tbes~a .. Je$"ls'Uvltl6Je, measured l:ntn. v!oln1t¥' or ~hG't_t 
IIlq_ . !hisi • .a.~e4 the mean nOrmal. l*$sj.stivtt,., J'11.41> .... 
_eeenu 1'881.$' vi ties met!lsllltl •• nn&:dabotl. the tesir 81 te •. ' !'he 
...-n or th •• 'random meaenU" .. nte Is the mean no~ l'e.d.st1v1tr' 
I1$1)H8."ea",. ,,. llJle,....... !belln. B-8 repl'esents the llPP­
l1m1' of' _IU!J\U'erMtltB ma4e at nnd-. 

, :r.e. the' peak on the h81 s.__ clD'Te. ft. .. Ita 1. x unt'. 
_'Owe the line .. :;tt and 11: .. thel.1H. "B-I.,_ ... "'.: ........... 'above ~ 

. thtm \he .pat .. .&1. _&AtAlle $bIm$J..,·· .. '. . 
AlthouSb reslstlv:lt1eemeflsure4 in OlD' em. tUd.ta ~ beU 

.el as ordlnates 111 fig __ am4 b and the UteotabtU __ .'baa b.,.,I'1; 
def1ntd .. :In'. t~·.Ot· res'istivtty differenceS •. the. 4etlrd.ttoB bOJAa 
',lUl117 "11 if, pol1mi ree1s_ne,_. det1.ne" bel.,.a 'b"8 . u~ .' 
tnet.a. Gt l'eelstiTttlee. .,,' '. '. .... . 

'lb •• the tlete.tIllbUSqr ialuBtbal1 1.0, the bnr1e4 ob~"t 
~ st111 cause anappJ'eoiable p~b\ttthta . ml11{ht . be lltdt,at..' 
In.gQlllhabl. ft_ aftO,llllli.. .wae4tbou.gb. Wll'iaUoJts in ~ . 
•• 18",,1 __ • Por l'eU-.ble .&ltMUOt1 ,be detMtabl11t7.,.u11 ·not· 
'be 11$$ ,thal;l'l 1.0 .at. 'PrGfel'a""17 gJ!I __ tbaftl.5. . " '. 

L· ..• _1.111,..... !h. pound ruistan .. 1- the redstan .. 
~q 1. 0_ Oft the Uegge iMtl'ttftteftt frm -au ,..ticnil_ 8e-. fI4 
oon4itlons. 



" 

., .. 
In tile U80u.tu~loR of the nsulta that ton., the MnI 

~ l'8BlstQaoe 18 Used1rllll'dOl"8ntle to 1'.,,1!,jt~Ylt7. . Tbe "­
teft1'I!are Nlntod to one .anot~Jel' ~O, tor aQl'f!a.t4 e1eowode U 
~" the II'Otmll l'*e21tlt&nct,i1t 1s propol't10.1 to t1le . 
l'oa18tl rt tr'? 'lbtt~tloaeU t7 fUoto. OOft_'POfA41ng' to ,lie 
V'IIU!'lou 81Ht1'04e su-"ns~utG 1e aboft CD Fls.a.· .~~l.i ia.. l 

a.J:'N~n' .her> .. 191 R. where·:a 10 tn. obmG efte P b in _ .... __ 
. ~ 

,. M ~J'" !he. Jt"$lstlve 'b0d7uD841D the teet. ~. 118. 
of p4l&; .. 1n dia'Mte~ and 4 lMhM.thlc.lts :reGiltl"'. 
_I 'Pl'ObCblU io _OMS of lO~'" In Itbe d1 .... J.oa or the 
reaUlt£! that follows,the l"o61QtlVG boC~ \'d.1l be reture4 to u that 
'-'el'. . 

Ht'tiW2 AJI~ .lt1l~tlU,,".:W;;:J 1i]~1lt 

teat ... 
The l'O.isUYltJP monsW'.-.ts t1eN·18.4e dth •. l~ ... 
A a_lUied 011'01.\1 t ot tlae lnatrumoQt 18 shown l~ ~l. ~ 

-
!he :In.v.at ~i.s ... n h.u •• 4n .... 1'l 00 , .......... 

...,.,10 of Pl'01"lUng eo vola ~ ttat QlIITeDt 01l'Cul'l 8, _:IOOU. . ••. 
_1"~H1', a aoub1el'eY.,j'te'~ o..ata\or, and VW GUS ,..emletaAMat 
aW1tobea and tentd.~ \ . . 

Thec;rlrct11t 1s 60 6l'.t"ClDSe4 t}at tM outTent (I) nl"O'Vt_ i . 

... ~_ pAel'fttoJ.$ ,aooos t1tt'~one' ~ the. go.1wnometor colla .WhU4t 
tbe potontial diffc!'enco ,(V) bot.l:Joon tbo ,otentla1 olec~ ••• 
a ovl'ent to flow tlU'oue;b tti0 second a~lven~t~ col~. TM . 
814vanOlMter tl~r.nlros tMl'~·tlQ ,:).f th03¢i two ourtten"tsC\nil h. ODOG. Y. fM: 
the ground !*oa1stnnoo n. 1bo double cor~tato~ l"eVCl"GOG tbe T 
grQWld oU1'ent I aAd ?Qtent.1l\l Mfforence V'fu'ld thllS e11tl1i. .. tM tbe 
ettect ot·:'ltGtotlt2A18. such €U1Dntttt'al ~th potGtltltllBt Mt ~ ~. 
ltl'd fith tb& ~GtlM otU'rent. '" . 

'iii 

~. oaft..ea' 1£1 ~w trom tM potoctle.1 .1Hv~ 1.." " 
Will be a~ ..... eel.ted tbnt the aastU.'ed ~(JUD4 l'ea1St#lnoeaa.opeD! OQ 
the ~ontla1 eleo'bo4e oonttl.ct ztOO1otanH_ !hll1 18 r~l:n:u.·e4 ana 
• o.~t1oa ai:"ll11ed. to tht! 1JIs:e_ JtootU.~ . 

1ha e1Mvo4e 8J8ttft Mel 1n ,be tnts •. $ a .~ 
00. _.troo. t10. . A. -.teh of' thee1'B'km 1._ __ .... ' .1n ptlg.,...... ~ It. 1 •. · .. 
'Pl'Ol'1ded wi. th • 01'088." to whioh the alocVotkm are .~ all4 a 
haftdl.8 for Mae 1ft ~tlont ~o olec~, e~lli' to'fll 1ll 
rmrabol'. welle etM1 ourvcr/cwe' arrow. ~"Y wre c1~ed at 
lnt~ along tho c~otja~ nn("t oo.ob. ~lootroC'.i.8 wan ',:VQvi4e& i4 th 
U 1~&ted oollei' to 11m1t the depth of eloo~.e ponet8t1on. 
Vft4et teat con41 ti.ormthG electltot1ea nnt'l their collars vl~r$ ad3USte4 
80 tlVlt the oollArs VA')ul4 lio tlat 00' the t.,,%,QWl(\ and t~..e ~lcctl'GdM' 
woQ1d bave eqJ1Al ~neu6tloa. 

lapq;~fd· 
... 

. !be~tU'fI oouls1;e4 ~ eelecting a alto at \ltiah t, .... 
n\1ft'aoe aterlal wns.taratod and Whore tbeM .... ».90_* 
fIlpec~'1on 0:£ the f!Ut'tace rea1f3t1v1t1 beDS l'elat1Vf)~ co._" .. 
-tho _OIl to uo oovered b1' the teat. '£'bo res1atlvG mt'Klel -.s b. 
burled at a p~tem1_4 dei'th'f~nd ita "ontr. a.curate~ ~ . 
. 1&. otrai~t. line. \~1t1S ~Vk04. on the 8~flCC .. Dt\!nS1ng thf()ugh.· .... the .. , oen •• 
at the model and, dlctnnoGz ~kGd off u~ ~lQCh 1nt~rv.alo to a . 
4lstuoa ~ a teet each 01 .. of tbe oeD,"-

. fb.e·eleotr1'Oda ·qst= tme l\UnI~""ed so that all tll •. 81"t-
~ l~ on tbis 11n.,the oleotrodes 'oeI'e ptl.Ohed lnto COQtod 911 th 
t.be sr~t and the ~th l'e~lJJtI\no. l.1cre dete~ ft tb. tilt 
r~. . 

To a1mpl..1t7 the '~lottlQS ofr~aUlt~. it hae betm .tS~ 

~ 
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that the 11ne we.s in an eas1;.west direotion and that the Oen;1.'8 at 
the eleotrode system was moved .t1ntervals from 24 inoheS west to 
24 1noheseas". . 

Atter the ground reslstan4e~ have been dfDt~Pm1ne4 With . 
the model in place, it is removed and the readings rep_toea. _ 
41ftereno_ in the resll1atanoes rl1easured vd.th andtd.thout tbe moW 
were then assumed to be, the ef'fe,ot of' the model. 

BliUJAts .OIZg DSZ§-

1. ItfUl9.t,~~;~QAtii!R~otM. ':he Tar1~., eJ.d •• 
(l1-rangeuaeni us~~. ess are s ' '1m ~n Pig.l. Mght 41tf' •• nt 
arrangements aresMW'n, bu.t ot theaethoae l1I':l!'b4 Il, 1" anA If .... 
the most satletaotorv. The most favourable arrangement, 'howev .... 
probably t'l.epen.deon the dimension 01: thelno4.el and 1 ts depth below 
tbes~.. In the teste under reView, the model _ a pitch 41_ 
I inohes in Malleta!' and 4 1ncbes thick. It the model had been . mnanel', the most favourable eleotrode erange.ments would llaVe ba4. 
eofttespond1ngll' ama11_ electrode separat,:1ona. 

. I" 18 obvloua that the nl.1llft)fdI 0'1 po.ltl'lli. 81"V04. au-
_,ng_ents 1*, Qnl,' 1Jd. ted, bllt the Sel", Uon otaJllll'ang.ents to .. 1ft 
the field "ests W6\S ilU4M b~ the results obtdned in the .teI' 
tank tests prev1ou17 deseribea. In tIle prev1oU8 tests, 1" __ 
.hown that an arrangement ot to_ elMDodes inwh1ch OUl'Tent ana 
potent1al,eleotltodes altel'nat.e4 gave the blaGe" anomalies. In 
F1s.~t tbU aJ.'l'aagement 1s represented "by D, 11, F t G and L A 
81' .. 1.1 ease of this arrangement _iees \'$en the separation be'nen 
tbe onter electrodes and th.ir nearest inner electrodes 1s tmn 
the npalWatlon betileenthe 1nne1!', eleotrodes as in arrangements V, If: 
.nd F. The P19stll ts of tests made Wi th thtJBe three arrangement. 
0"1" the model 'bur1e4 a.t a depth,ot 21 inches azte shown in F1g.'a. 
It wW, be ob • ..".! that the resistance curves tOf! the inn. 
electl'ode 8epf!U'flW,on of , lnehes ana , lncheS are almost ldGnt1oa1 
wb11e "bat for 7 inches sha_ a dGoided N4uoUon insi • ." or the 
maximwu. anomal;". it will be noU884. however, that 'hEtw1d'th of' ,"114 
anomaly 1s _:pproXimately the sam. tor eaoh. case. i'be al'rangemen' 
shown aa (! Pig.2 1$ amod1f1cat1on of'· the abo"'''. !he ieats efQlllllet 
out wi th "Me fl1'l'angement oona1stGd of 1'l1$astU'1ng the pou.ndl'es1st­
an •• w1th the centre 0'1 tbe eleotrode s;;rstem over the centre of tbe 
model, and metlsur1ng a oOl'reepond1.l18 ground reslstanoeovernondlll 
gIIoun4. The results are ShOWl in t.he torm ot pound resistan •• 
~s 1n Fig.sa. 

, In J11g.9' 01P2 was kept constant at 6 inches while 
Pl03. • 1'>202 was var1id t'l'om 6 to 18 ioeh"_ The change in the 
ground reslstanoe represented bJ' the differenoe between ouryes 1 
and 2 vari$s trom 0 for PJ,0l II 6 inches to a maximm;l tor PJ,01 III 18 
lnobes. ft$ .Dlxlmum fM.".Iomsly expressed. as fa percentage ot tIle 
noPlBfll value occve when P10]. • 10 inohes betlatJ.sf) the normal valu.. 
is se1'O for this sepuat1on. Theoretical considerations abo. that 
When 1'1"l .9 • ." inohes (apP1"oX1mately) thepot$D tisl drop betvleen 
PI. and P2' andhenee the mess .. reading, 18 Z$l'O for arw valtW or 
tne surt!{oe reslstlTt ty. .. t'lsure or 10 inches obtalMd tYom im;e. 
t'l"ld test is therefore a 010,", flppro:lt1mat1on to thetlleGNtlca1. 

A traverse wilsmade OV81' the bllr1ed model with the. eleot­
rode arrangement, Ji>10l. =P2C2 =- 10 inches, P102 = " incheo( as, shown 
1n Ul'angemen\ H .Fig.2. '.l"he results at this test arGshown in Fig. 
12. It will "be o'b6erved that th.e 1I'eaif!tance values show have T) 
pOSitive Clnd negative values. The sign asoribed to the resistances 
is in accordance with the dir~ctlon of the pot$ntla1 dro~ betweea 
1:"1 and Pa relElt'1 ..... to the ground currant. The potential drop 
reVerr1GS its sign a:baut th.e zero resistanoe line. 

I 

It. -point 0:£' interest in the :resistance curve oval' the model 
1s ths.t the res1stance values are positive only oval' the model. Th.1.e 
i'aot suggested that this eleotrode Qrrangem~nt wonld be a f€lvotUlable 
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OM tv 4eteot1ng burlaci Xi_let1"e bodlee.';~og1 tive Q~.:U._ 
wou14 e{)1'rea~ond to %i$tloh bocU.es., rl1:~iOf hO_yem,pl"Oy~d not to be 
the caM_ In . !1i~.l2b ~e aho~m a Q~ of, ~.Sls~no$3aetjst\r${1 at 
,.naem. &1>0\1\ tt. t"st ait. w1 t'b. tb1" electrode a~~lnt:~ement. It 
will be Been tbt'.t to'W.'* ot tile" " NsintsQCeB ~POBl tt 'lfe of rih.1ch 
tv«> ere of ~1tude Q~16:bl. dth tbQ ~Utun rStd.st6noe mat\iZ.'i~ 
O'ftf! the model. ''lllG sito of the rS;1d1ng wke4 :It fIlaB ~lnod. ia 
deteU to 4eteft'd.ae Wbt.:lt :!'\)l"m th1s l*efJl~te.D.Ce ~ _4 •. i.e. 
whether it _a a 'bl-oa.4 ef:teet or lblt ted in _tent. /ResictanoN 
"" men~nu-e4 at olosel1 3~Ce4 1101n'ta about theB1tf1 tlnd it was 
G't*rent tbet the ~<\Atlm _e afl'-"i'd. ted atent and 81mJ.~ 1ft shape 

. _ that OlYtillGe4 OVV the buried ~1. . !lila 3011 _ 6U'bSf)qUOtly 
_ 0'" to deti$1"m1ne 1t ")OsSlill0 t.he Ofuta. ,"If thill ~. A~t 
fr~ the Q,l,8cloStllte at a 1:e1J det'-£! g\ltn l~ve, nothing _~ .rev~le4 . 
~t oo1.lld tm'W~ the an~13. It as.- tml1tel.V toot the let;}·VttS 
·them8elvea ({'ere rMpi.)us1ble but lti~~ PQssibla tbat oil ff'QW t.l:la 
l_vea ~ bave 'l')reVCtnt6d the oaOO t);a001 ~inz saturated ov.- ~ 
11mt.te4 vol ... aIld thu 'Pll"Oduc«1 fa s~ll vol~ of' l'ee13'tlvlt¥ 
sr_i- "baD, 00l'-.1. 

i'M. "G1lJUtnee CtlPif. obtalas4 WI:~n using eleovotJe a:t~angfJ 
am_ l:l am Ot P~2, ~ eboml 1n ~1.S.1.0 aM 11 ~peotl1"l3'. 

,i'\t_ l'eY1_. tbe ~ltG of aU te8u W.'d.QS 41ft ... , 
elM1a'o4e ~nta, It .ii· ... Wed·tt»t ~ ~ ... flg .. nt Dt ~ •• 
•• tbe tt108't su1~bl. one W:l4thUi .~ QSGt\. 113 gbee,_ct.. testa ,. 
W1blch the deptbot tll.e model \m& V'n1'1e4 O~ the ~\U"tftee WM octr.a-Id 
nth.. p.t •• 

• 
~u,a, shows the c~ 1n -"h r.a18~ lfbeD tbt 

~ _$ vUled 1n dtpth h<II un to w tt ill Step8 at one ~ 1M 
mQ4el __ fIrst buried s.t Ii depth 'C4 l~ aa4 tbe~tb. ~~~ 
4eteJ.tm1Dt4 W1 th tho !~. '~$O11 e~o. _a thtm b\lilt ~ ..,. 
a441 t10n of' soil o1m11~ to that in ~oh the medal W'8S bt1fi1tl4 _'11 
tbe 0%U'ttt .• e \f$U l'a1se4 1 inch. Flll'th r$Glste.ncG~ ~ eptD . 
meas~ aDd th. pS"OGes. :rep.ted tuttl1 3 1ftC~ ha4 'been ada.4 ad 
tM model _3 at .til d~th r4 4~ lmeh-. The mo4e1 .$ thaD "'''v''' 
aad the spa_ it ba4 occu?1e4 tilled 14th so11 and the surfaoe 
retvoed '~ ae near 1.. to . norma.l con41 tieD as ,0&81 bl.ett j\J!~th 
res1etanoe test wi tb.ont the .mine in Iplaoe c~lete4 _ ev1-. 

~ 'ao model' 01' po~ ponn4~. ftg_.uaa. 8bofm ... 
c:.~ rtu.d.atanoe tU1Cl'lllJ Deal' lie oeatH. Tbls 1s uafOl'tu._ 

~_ 1 t8 profJerwe introduced an wwwtalctJ' &8 1;0 the actoal s,_ 
t/Jl _a'ANd.-- IlD~ _used by the 'bvleCl .~ It, 1a ?osublAt 
... t the aol1 uaal to fiUl ill tbe ho1e lett 'til' the r~fJOval of' the 
~1 ~ baY. l)e$n ..... l'ea3.st1vo thaD no.~. ttlms t'lrootlC1aa tho 
!'081stance ~1.mUm ~ the centre ~ the curv .. 

In an ~_vo_ to t)bta1D ~ _1;lat11o~ neultG, .. 
teet wu J.'epea~ a' a 0_ 81t.In tb1a ._, ~.P* tu II04el 
.. orlg1-113 It __ ., til ~pth of 4t laob.fJa aDd. tbG 4eptb e4 the 
_11 COYR 4eor_~a4 as 'l'etJu1re4 _ ~lihJl·ttp1cg a~ ~ ~te .tatf_. _terleJ.. 'r~lloD 14 tubeS bm1 been removed, tbe _tw -bit: 
flU r."cb.e4 awl 1t ~ o11rtons 'tbIlt .tUl"tberremoval 0'1 oell ifO\1l4 .. 
NBUl t In' the su~tao. belD1 cov~4 by ~. ter. :c'ilO motlG1 _.. "iUA'O 
t~, 1"~Od c;tnd the too mod~.J.' r:)'I! no~ gt)uDd roslotance O~ 
_te);."m1~ . 

Hel the. of then. t~ata _e ontirolj _t1Btaetor~ ... l' 
_ obV1ou ,bat the cot otbu.11dlag U'f} the s~c. o ... l~QI the 
~ _ tl0JI8V1ng ./~'/I, bad Ii prenouc.ce4 Gftec't on the swn'a_ 
rslsUVi ..Fott i_taD.,. in 1118-13 at 18 loobe$ weet.,. the 
.'Sinal 8~aee bad a 1'0f11staoe of Op~-telI' Ei.o o~. ..\6 



'I:-; 
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the .,11 waG Sc::rttpt't4 a.,- tOI' the stloe.aol"o ~ta, the cure .. 
resist-tv! t;r' at 18 1MMG west 1norena04 unt11 at th~ fiDel doptb 
reached (li inohoo me.~'ape4 a\~), tile aur.fff,ceroolzrta.nce FiLt tb.1a 
pol.' ha4 lOne up to 10.0 0 ..... 

10 1'1s.14 (0), OUl'Ye 1, the vnlues of the ponDtl. I'eals'" 
.... b~ at awo, 1.e. av.%' the cantz·. ot the model, brave boon 
plotted agaln." tl.'ie depth oi"l the rnQdml 1n 1ncllOS. :i.be. o1'd1nntos 
shown G-S 0, 71, Ii! amdD, l-'t1s.lJta are t1le .. 1mtU :resistanM maasure4 
·ovw the a.Btl'$: ot the mo4Gl tor Mr>tru. of 11: J 2~" 3-) and 4~; lnobta 
NQ_tiTelN. fb.e ordUiAte C 1s tM reslsU\Qco mop-stll'Gd at t.be 

· .... point af'teI' ,the modGl bt4 be~n r<mlOVad. ~ ordinates 1'1otte4 
·1n J?~.l4o lU'8 the d1tteren0811 (0-0). (~O), (Z-O). tuld (:)a(:n. -

l" 

Ittl~111 be obsorved that a etI'Q1ght 11ae OM " 4ran 
tll:fough the points 00 otll'Ve 1. Tb1a line 1nt-erseow the 1101'180,._ 
,. metro a~ ax1~ at .. potnt corrorJpontU.ng .to a rlOdel. depth of ""14;; 1no~ 1'Elflta oonduot~d prev1otJ,1!JJ.;ln the _tor tAme, ~ 
ho'f¥cn'e~,Gtow$d tMt tllO 11ne t'h.rotlErh these points sho1ll4 not, 18tez-- _ 
aeo" the llUU'O anOtltll;{ ans but apPl?oo.ch :1 t £"'''117 na\he model 
~th is 1flore€UJod. Curve a, l?is-lJao, .8bomJ tL"lG rela t1onsh1p 
betftGrl l'ulatJ.:rt t7 e.~17 ana. moCbtl 4el>th o"bWo.e4 ita the __ 
_ ok tttat, and 1t 1s 3hovl'l t~ tbetfw'pceee or oora.parif&OD td.. ft_ 
field t6l'1t Hsttlta.lt 18 obfloue from the renUlts ot bqtb __ 
taM aDd fleK teste· tbat the N81etanoe aoaral3' 4eof'ea_ .,., 
=.1dl¥ as the ~1 beo<DI8 dAMper. ~ .• btll", to 48teo' the' 

1 4epell(JG on the relat! ... ct ~ tudeo ~ the 1l.IlOD8l3 due to .... 
... 1 and the ~ ftl'1atlOM from nc,rIliJlll of ~h8 8u!'taoe 
... 18tlYi~. . 

. P1B-lJIlt, a'bolM the Jtelatlonsh1p '"t,\Vee'A 4ewoUbUlt,- ad. 
mo4e1 &rpth. II: tb.e 11.8 B-D, Jf1Ih.lJta, "",_au ,_ 1lWW u.t.~ i~- . 

ot 8U1'ta .. "810 .. _8 ~ in the Y10lo1t7' ot tbe '.at·· ....... 
.. 11_ A-A the average val. _ of the gU'f'aOe reelS_a.,. _... ". 
aetecVi:b111t7 is tlWftAUo fit tbe ru1otanoe 41tt'~ \0-0). . f~ 
(JIwO). eto. to 'the cUt'terenoe (B-A).. In ~ 4ewotabWU. WI 
'ff8.J!I' between 2.6 tQl& .. model depth ot 1;; 1oc1iee -end 0.4 ~_ .. saoGal. 
4eth at 1M 1.... It. ho,,1iiOAte.l. line baa 'bMD 41'& ..... 
ateeta.'blU V or 1.0 to al'k tbe l1u11 1'. of reliable .. toot,!.. tia u. 1 ••• _.o\.'1PN 1 at • point oGl'Tespood1DG to a mo4e1 ~_ or 
311DOh.ea. . .... _tbe peat .. tbAD tlWl the 4etect,ab1Uv 18 leN 
'_.1.0 aaa. 4eteo'Uoa Ie e.nreUable. 

It IbR14 'De laW. i.IIL'" tbat. the abOYe 4180ua8101l 
ntera to a tI04t1 ." 41.eter b7 4" thiok. U the ~ bad· .... 
_11 .. .$.t18 ~l4.. tbat4eP'h OOI'1"88POfJd1as to tu lJJdt o~ 
reliable 48tec\1on wul4 have 'beeD 1... ' 

• 

,. 'fa P' p(J,'."r'Uf~ gt ~,~tillJt Tbe ... ~ Q r •• loEvr as ."'1' ou 7 ~ All • OD U41." ...... -
-ona auaeated tbat tho clq87 011 more oot'l4l1otlv. 8011a ......... • 
wtoftl1l 1n cbaraoter than .he GaD~ an4mor. reolsU., •• 011.. ~ 
MISS.st. that 4oteot1oa .mi,ht 'be more ,,_diU' ach1eYd 1n clarev .. ' 
aoUa tban 1n -nib' 801111.' . How .... , de teo tab111 tI' 4epsa48 Dot oalF 
OIl .. _gnltl.lde of' the randomvaJiiat,loDS in re.lst1v1v ~ tbII 
av.raoeao118 'but also 011 the. macn1 ttt4e of. tlW ~. 0 ott . the .1I.\'Irlei. 
moIe1. !ba l'e4ttOtlon 1,D the .t01'l1el' Mtlce4 10 the olal'8T .ua 
00Q14 l'Mult. 1n a aubo'tantla11nerea.e 1n 4oteotabJ.llt7 onll' if .15'be 
Mllat1T1t7 o-l'JII88 4U8to the bur1e41'Q04el ".a1oet1. mu'ba.au..UV 
uatwe4 b7 .. a_os. lnaUl'taee r.aiati Vi ty. A nwibal' c4 t •• 
... 0tlJ:Ir184 ou' wi'11 the mo4e1 b1U'1e41a41fte"ft't 11011 tlP- to _ 
tea, .,belt O.,ll'S1t the aurtaoe reel.tlnt,. Qu14 peat1t atroet ... 
the -Sid tu4e lilt he aBaal,. due to ,he bUl'1e4 ~ . , 

i'tle ... 1 .... eWl'V'88 __ la n.a.6. 7 ... 8 . .,... etnai_' ~ 
at 81tea wheH tbeaol1 was 81021 mor. o1a7ei .. 1ft the .......... " 
... the ,.te 'Pl'm011817 described ba4 b •• c ... .Ift.,. _-. . 
1M4 ate tba ~11'.1atlv1\V r:4 the ooU ( .. ,1:' _04 w1tb.. 
UtUe ol~) TUiM b.t~D 3000 and 4-)i~Y) obi -. At ,be mare 
~.lt •• , ~el". tbe nQJ."t.'a&1~_lntiT1t8 varied bet1.-1ean U"JO 
aD4 1000 o. _. -

~ 

_-_-=-~-==_-=--.---~ .. ~ ___ .o.=O_.~ .... ~. - • ~ 
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" ,At the.i ................ 1. fta' "'" o1Itta&M4,', " ,. 
the ........ ft .. .-1eUTlty was .~_te21- 13JO .. ... 
!be .,4e1 __ bur1e4 .t a. &tpth of 11 t.&. !be .... ill 
.... 81 NSlataooo .... tUt04 b¥ tbe _s- .. , the ceD_ polAt •• , ~ 
Q4 Wi tbout tile model. 1a plaoe wao"'2 0'" ~ aroul .. 1a~ 
all" 8S aPPl·cxs..tell' a.u o~ -

. OJrIpUiftB 'M8 l'oet1lt with tbAt ebown 1nFlg.14(a),"a,-';0 
lIlimtlaJll mo4e1 4el>tll and electrode an-neemant· bat w1 th .. 41U •• nt aT.l'I1_ su.r.tltoa l"ealt~t1V1., ft see tbat 'tM -.x1m\1m an~ e.nd the 
normal pound l'fI)a1atan., expreosGd in olPtJ, are eona140ftllJ1I' great­
.. h tho lattef caa, 'being a'Pt'fQ1tiate17 1.0., obm8 and 10 01'1:11 
l'Up'lotlVelJ', b mu,11'mIIl enoma17 expr ...... u .. percen..., of .. 
_II DOr81 ftlU, ho1rGYel't ... ~. appnazate17 the .ame :111 each _., ---1J', 150 PGl" cent. and lbOp .. cent. ~~ at, , btl l4a I'.,eot.-
ivolF. 1"he ... condition MldD aripl'onate tor the .~ 
CMlW •• 1n fts. 7 and &t. . 

I' w1.1ld appeG!' t,lfGm theM tosts, thta'U0Jt8, tM' it ,bit 
...... In I1HUtaAoe dt.1.O to the bv.ie4 mo4cIl 18 _pr.oaed. u • 
tMl'Hlltap or DOl'I1fll ree1,J'ttiMt it 18 aubstaatlal17 1Ddepett.aat tit 
\bAt, 1', •• 1atiVlt7 ~ the s011. The 'eoia o~ a\.U'taoo 1'8810,t1,,1_ .ae 
by lib.-.zel.raan ahowed tlult the raaxuaum depart\U'. 1n ".a18t1Vl. tr. 
tho .an vel_ wef) mach, anal1er in the case of ooaduoUvG 0_ aoUs 
'Ulan La ealld¥ e:01lJ1t. ltowev_. it theGe ~w_ aN 8&1)1' ..... as 
.. ~ntase or the meeD val.·J,t 1s seell 'thttt tbe,mfUtUl8.,..nt­
age 4eparWre troa mean 18 8Ub1Jtactlftll7 lndepef148nt Of the IJ.ta.ce 
ree1.st1V1 tT. It to110':18 thet the 4eteotab111 t7, 'tfh1ob.cmtl be ' 
CCpl'n8$d as ~M ratio or tlw two !,el'oentage at.t~to, 181 __ tOl'a " 
given elecvo&t aft'IUlsement and model depth, 1U'bBfAit.Jnlalq In~ndt: 
~ the. lIt.'Il':fttoe reD1e\1 vi..' r 

= uli\iW" ~ Ql _ AlI'.lWiI. 

fuw to 4GteNiQ. the .eel _tct.·· flit _ ~ .. to 
Ue.'bW.'le4 •••• 11lutrate4 1n ~14a Im4 lGo. P1a. '. .... 
.. ' •• 1. __ CNfYe.. 1be _ ...... otU'Ye _0 obto1nt4 with \)8, '. 
e1..vo4o "vote ~ I\l4Qg an eru:Jt-w'es't 11~ and the cenw. ~ 
'the 17StcB moved trOll wee t 'to east alons the line. The neJltIIt!-
south otU'Ye ._ obte1ra.a \tl th the 81eovodes 9t,111 8l'~e4 in _ 
eaot-vloo't d11'GOt.lOD, bUt the SJ'Ot- was l1Ove4 with 1 ttl cUi.Dve alona 
.. nort~outh 11M -pas.iAS through the, oen.ue etr the model. A 'Plait 
of those t)l8Ct~ arrangc1$otc Ie OhoWIl 1 n :&"I>lg.1Gb. ,Fig.1Go 18 .. 
poUAd J.'8G1otf.tnoe oontour plan show1. linao of equal sroiin4 ru1 ..... 
aMh ~ po31 tion or the model is shoWn 8\l1)exaimposad OD tile ! 

eo_aus. 
In F1gel6a, 1" w111 be obottrv84 tlvi t. the av.rag8 noJ.'al 

pound HG:1,Btalncc .18 ap~\t&l¥ 6.0 ~ wbU. ib.e .tllNd-. 
pOWl4 res1~tttbo., LUOnstU'od Oy~ tbe eeot.l'e of tM mine, 1s 14eO 
obm.a. If 1 t 1s Qssumed tbnt n~ ground resiate.noG I'IlI'q vnFt .. *, SO SO pOI' cent.. then the SJ,'*!}und resisto.nO$ anpsc13 duo ~o tho b~le4 
iio4el must uceed 9.0 obros. J.:r the d$tactllbi:.i.lt1' io to _oeed 1.0 
aDd the nnOO1Q].y 1~ to be dist1ngulshedfl'Olll nQ.rme.l ground, ~atl()_ 
On thi& basis, we Gan &soumo that the 10.0 obm. oontour 1n fts.2,60 . 
delim1 tG tbe mt_ in which hieh Sl'ound l'.Q1r~tMoe 18 lndioaUft ~ 
the lnu·,1d mo48l. Thi, S oontow.'t l1ne 10 ro~ oiJ:to~ in --ve 
aD!1 eMlomw M area a~~tcl:' e;UDAl to the a~oeal'_ of the . 
~, 1... 1. te diameter 18 6ppJ1lox1l;:as.tsll' 8 inches. :1~ the 
~- ~ detoot1on, tbSretore, the centre of tho electrode 81'S" .. , 'be plao. w1 thlAthe ar. oooaplf!4 'OJ' "he 10.0 _ 
OOD'OQII U ,be JI04el la to be' i1et .. teG. To be .... lll o~ .... Uo .. :-:. 
WdeJt the oond1tlonc reprt'llMDte4 'bF th .. _ tents, the aHa 18 tt1l!.eh 
the buried model is thottght to lie I l11tUl\ _ o~ed b,.,.lBtftrtM 
rendings 1;8d8 \'11 th the cen'tre o-r the ~leovod& G~stem at allpo1a.ta 
Oft a 1"ecta.~ grl(1 at ~c1D1 eqUt'.J. to blll.tthe cU.amet .. or the 
10.0 0= contour (d. role, name17 4 lnoll8e" III otb.el' wrde, tt _ 
__ 2- x 2' eqQ,.'7.rc 10 to be cO'RrGd, aP1)~i1.,.telY 50 9~t4 
rulew.noe dOtormlflf:~t1ons flotll.d be raqtt1rea. 

• --
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I'q.u&. abowB thO Naulta of • teat ... l ... at ~th." ...... ~D' .,Pi..,. !be modG. .. -.. o~ ...... ~... ~ 
of 0011 WbSoh 10 tva _G ooyorOd b:l wet .. 1o,.-s l.oC an lDOh· .. ···· 
a·1no'h., ~ The ettect ot .tbe aMOd \1t~tOl' 10· to ~eduoe oon.­
oitlel'nbl;r the Obtloeo in ~oWld t'Ct~i6tnno. oouao4 b~ tb.e·1Jlrit!M\ t~»(1OL 

, fts.1S'b elloW8 the ,el,atl0t13lUp botweon the depth of v.utel' OOVt.'m 6ilIl 

l 

~ cban...,1'?0 in pound I'oaletance OtlusG4, 'b1 t,,~ ootlol.. 'l!he 
1""ll'roon10 ~. tMl'es1flltc.nce ~l1aneoo ue vlottoc1 ace-iost the __ ' 
_ttl in 1noms. .ltwlll bet obGC"~ tba:t t'bo -QhrM po1n~e Ue OJ&. 

. "awflJ.eht line ~, 1ft otJlost worcla.tha .-x1:ran oblulsO 10 sroufl4 . 
•• 1ctc.a _ to 1rhe bvle4 mctld. is 1 ..... 31: PNPOI'tioail to tllt 
40th ot \"tnt... It doeG GO' f$)1101'1.-"",er, t-". 4ot0otAl)W'~ .. 
taUs ott lQTOl'sely nth .. t. det>t.h be_nee tGsto 0'& OQl.W4 l'et1lst­
anoe Y"\r1atiOM 1nml.W coTOl'Qd aoW 1~t08 tbat eo118 eo­
o.".ea. are· web. ,~., tin1tom1n 1'ooletnnoo than 8dtlU"~te4 or ~ 

. 80118 w1 thout WIlt. cove:.w1or.· In the latt(U+ QtHJ., noN'dvarl- . 
atlona 1n reaiotonce ~ 1:i$ of tho oztdol' ~. 50 pel.- oent. wbllA r_ · 
OOl"l'tl.opoQtl1ns C!ollo ooverod ·ll:r~::rc:tCl", thevnrint1QllfJJAy.be U.·· lOW'. M 
'. ao 1,el' oent. ~\G testa (H~~l'r1ot1. ou.t ttG1'. r.ot utonnlvo enoUGh . to, 

" .. det~nG Wh~th01' dotocttlb11 i tJ' ~s ser1ousl)" 81 te"ee. b7'~bII 
,1'Monce o:f B \1O.~el' oovov. 

IJ'Qt1CWPP Jra· 
, _ ·teste DhoW tba~,' tinder £11814 .on41"10~1· tbe iw1illoI tit 

loOatlns 'btU.'le4 1'.laUTI 'b041_ by reslat1vt tt 'metlloU ba •• .-1o. ?,r'. 

1!IIitat1oQ8,·~o.h pGtDdf.at 1" uMuitable for tbe Pl'~lem 'II •• , ", 
ftese ',Um1taUo, • ..,. be 8 .... 1.84 .. ronont-

ie' Doteo1;ab1U ~ decreases i'a'Pld2g M .. tblo ..... 
of soU GOY.1OS tbeQOdel1noJ1_seo.· .. a mo4e1 
8 iDObes t.U.t\riltt.u br 41DCbe8 1;bid under ten 
oood1tloD, tho 4etccta'bl11~ .wnG 1.0 at a depth ~ 
aM)1:oallFtelV .. lao~ At sr-- depth tbaa 
tbUlletec"lon '8 tml'811a.ble it oot 1mtlO8G1ble. 

• 'l'be -181 o.%itllt of' the elfeo' 4. to t.be bvl" 
mo4e118 .V8t!7 lla1te4. Pol' a model. 8 'IlCUI 41e­
__ 1':17 ,. lllChH thiok at 8 _'11 of 21' iDOba8, tht 
""eota'b111 tv GXOMc1e4 1.0 0.... an ar. eappitO'lWil- . .. • '.l-1 e,ua1 to the fait. of tbe mo6eJ. ~ 'be . 

, ... Wa of ttetep'10D, an u .. ~ ou.tn1naUoQ 
, _\114 Dee4 'to be oovere4 b1 obBenaUons OD a pi" tb8 
__ Ol~ Of Which ab.oala not ....a halt the 41 __ fit 
the ob3eot bola, sought. l1o», a mo4e1 (; ldcbU .u... 
~ .. , tho Gt'14 apAo1ns.aboul,4 ftC" _oeed 4 1_111 •• 
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PRINCIPL£' ELECTRODE ARRANGEMENTS 

USeD IN TlfE RESISTIVITY TESTS 

Rt72 

f' - 1.91 R 

C ~ .... ~~ . .. ij .. ~. , .. : : ....... ,. ? - .%R 

o ~ .. . ", ~2. ·., . : '!.~ .. ~~~ .. ~:2 ...... ~~~ .. : .. ~ .:ij:'.: ... . f' ' 4/JOR 

E ~: /4" ~ 
' ,': .. ," . . . .:, . .. .. !'":: ...... . . ? ' .5f;OR 

~ F ~., .. .... ~::.-.. -::~.~" .. :ij.:~~. :.t : .'~.~ .... -:~~ ... : ? " 400~ 

G .~~~:. : • . ~.~~,_ .. .. ,.~~~~ " '~:" '~!C~: : . .' . :~\\ ... , , ; ~~; .~ o yar,ed bet.ween bdla'" 

H ~ .. ':'. t./~.M, ... =:~:. ~ .i··.'.l.~~ .. · . :~':. : ~ .:.z: .. :.: .... _ .... f c IHSR 

In t'Ae res/.s~",ty cur"es F/~s. -4 - /6. the res/st/',,/t'ies p/otteol on _rucal 
sco?/e, are Ghe JItiI/t./es obt."-neol when the centre or the syst.enJ, mOIrA-eO" X J 

w#.s ~t the oIis~nces shown on t:he honjont.a/ sca?/e rro.rn the centre or 
the bvr,ed object:.. 

4-
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CLECTROOE ..sYSTeM USED IN IfESISTIYlTY 7i.\STS 

Insulated cross <9rm 

~1. 4{a) Sl(cTCH ILLUST-RATING LJEr/N/T/ON 
Or 1)fTECTA8ILITY 

150 S 

I?e-si.sfunces rne~u~d 
orer oUrled res'l.si/Yt! body 

around ;es/s{..gnces m~ur~aI dt rJnalo 
In Ylcindy or test sIte . 
g-tJ ("e'p~S'ents upper limit- Of resls~nct! 
Ydr~&on Trom meC1/7 nor/T1';'/ ,repr~.spnte 
by line A - A 

B

l
-- -------- ------ ---,j 

1[1 1 
O~----~--------~--------~--------------------------------------------1 o 12 " 

~ 
Oet.ect.clbi/ity is de//ned ~ rdt/o xly where x IS maxImum 
chan&fe In ,I? rrom mean norn?~/ O/ve fo the ~ur/ed body 
~ -11 /s the mqx//nurn po.s/~/ye departure OT ?'n:Jund res/stance 
f"rJm mean norrn.511 



ReSISTANCCS MEASU/?ED AT RA/VOOM 

20 /IV/THIN CIRCLE RADIUS 15 rT. eNCLOSINO TeST 

SITE FIG S[:J)US"ING ELECTRODE A/?/?AIVGfMENT 2. 
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I RESISTIJ/E BODY AT 2/;"OEPTH 
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eLECTROOE ARAANCiEMENT 
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ELECTROOe ARRANGEMENT 
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~esorO 

I . OYEA CENTRE OF RESISTIY£ BODY AT 2~"OEPTH. 
.2. NORMAL (j/!fOUNO 
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RES/STANCES MEASUREO OYER I?ESIST/Ve 
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ELECTRone ARRANGEMENT 
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" 2 Reslsvve body at.. depth 2~ 
3. I?e,oec!d of' wrve 2 

eLeCTRODE AI?RANuEM~NT 
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NO 12(6) 
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~t random In cIrcle 
IS'md about site used 
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fL~CTHOOf AR//ANtiEMENT 
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