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PARAMETER SENSITIVITY OF UNDERGROUND DC
MEASUREMENTS

Akos GYULAI*

Parameter sensitivities are useful for comparing underground dc techniques and for planning
surveys. After defining the thickness (depth) sensitivity and the resistivity sensitivity, the parameter
sensitivity functions for different deposit models (coal, bauxite) are presented then, based on these,
some characteristic features of underground measurements.
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1. Introduction

Various in-mine geophysical, among them dc, methods have been de-
veloped to determine the rock and deposit parameters and the disturbances of
deposits. Usually, reliable geological interpretation required by the mining
industry can be achieved by the combined application of several methods. The
efficient use of these methods is possible if the resolution of the individual
methods is known and utilized. Selection of the methods making up the opti-
mum measurement set is harder and more complex than in surface geophysical
surveys, because underground measurements are carried out in a whole space;
in other words, the investigation can be directed downwards, upwards or
laterally. A further drawback is that up till now we have far less empirical
experience.

2. Determination of the layer parameters

Underground geoelectric measurements have several new possibilities. If
one gets closer to the object to be investigated not only can geological deviations
undetectable by the known surface methods be revealed but there are also novel
possibilities for field generation and measurement. Using these possibilities the
sensitivity of geoelectric surveys, thus their efficiency, can be increased by
several orders of magnitude.

Underground measurements also offer the special possibility of measuring
with vertical dipoles in drifts and boreholes. Soundings can be carried out at
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several levels below ground. A further underground method is the trans-
illumination of the space between drifts, between a drift and a drillhole, and
between drillholes.

One type of survey task is represented by investigating the seam itself by
determing the seam thickness, seam disturbances and seam quality. Geoelectric
seam-sounding and seam-transillumination methods can solve these tasks
[Csokas 1974, csokas et al. 1986, Dobroka €t al. 1987b, Kiraly-Szigeti
1985].

Investigation of the layers over- and underlying the seam represents an
other group of tasks. The geoelectrical methods used for these purposes can be
summarized under drift-sounding and -profiling [Gyurai 1979, Gyurai 1985,
Szabo6-G éresi 1983]

To determine the layer parameters of a coal-bearing complex the above
methods are combined [Breitzke et al. 1987]. Several possibilities offer them-
selves for comparing different methods. One of the procedures is to compare
the penetration depths [Egerszegi 1980]. Another way of comparison is to
examine the sounding curves of various models. Let us choose this method first
to compare seam-sounding, roof-sounding and floor-sounding. Figure 1 shows
sounding curves calculated for a five-layer model with different seam résistivités.
(It is assumed that the thickness of the first layer, Mu can be considered
infinite). It can be seen that for a vertical dipole (Fig. 1/c) the apparent resistivity
values (ga) increase when the resistivity of the seam (@2) increases, and this effect
is even more pronounced at larger separations. In roof- (Fig. 1/a) and floor-
soundings (Fig. 1/b) a considerably smaller increase is experienced than in the
previous case.

Changes caused by an increase in the seam resistivity can be better observed
in Fig. 2. which shows the deviations from the quasi-four-layer model. Diffe-
rences between the different electrode arrays can be seen as well. Seam-sounding
(Fig. 2/c) is very sensitive to changes in seam resistivity. In the case of drift-
soundings, that one is more sensitive to the changes in seam resistivity which
is measured on the side of the host rock that has higher resistivity.

3. The parameter sensitivities

Different electrode arrays can most simply be compared if the measure of
variations in apparent resistivity curves caused by the changes in layer para-
meters is examined. That array is considered to be the most favourable which
exhibits the highest sensitivity.

The relation between apparent resistivity (g8 and parameter (Mh gf)
changes can be defined by the equations

= (@Mi_= S(n oa _
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i/ and ta are the so-called thickness and resistivity sensitivities [Dobréka et al.
1987a]. The sensitivities can be described by the following formulae as well:
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Fig. 1. Apparent resistivity (gJ curves for five-layer models. Basis for comparison:
A quasi-four-layer ~p2) model. Model parameters can be seen in the lower right corner,
the electrode arrays are shown near the respective curve
a) Roof-sounding; b) Floor-sounding; c¢) Seam-sounding

I. abra. Latszélagos fajlagos ellenallas (ga) gorbék otréteges modellekre. Osszehasonlitasi alap:
a négyrétegesnek tekinthet6 (gt ~p2) modell. A modell paraméterek a jobb alsé sarokban,
az elektréda elrendezések a megfelel6 szondazasi gorbék mellett lathatok
a) FedGszondazas; b) Fekiiszondazas; c) Telepszondazas

Puc. 1. KpuBble KaXYLUMXCS YAeNbHbIX CONPOTUBNEHWI (gj ANA NATUCNONHBLIX Mogeneit.
OcHoBa fns conocTaBneHuii: mogen (Pi~£?2> KoTopas MOXeT paccMaTpuBaThbCsA B KauyecTBe
YeTbIPEeXC/ONHOM. MapaMeTpbl MOAENN - B MPABOM HWXKHEM Yy, NPY KPUBbLIX 30HAMPOBAHUS,
COOTBETCTBYIOLLMX YCTAHOBKE.

a) 3oHAMpOBaHMe KPoBAKM; b) 30HAMpPOBaHME NOYBLI; C€) 30HAMPOBaHMWE njacTa
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PL P2 P3 P4 p5 w2 M3
20 20.5 10 60 10 (fim) 2 10 4 (1)
20 60 10 60 10 (fim) 2 10 4 (T)
20 100 10 60 10 (fim) 2 10 4 (1)
20 400 10 60 10 (fim) 2 10 4 (1)

Fig. 2. Deviation (£) of the sounding curves shown in Fig. 1 from the quasi-four-layer curve
which contains no coal seam
a) Roof-sounding; b) Floor-sounding; c¢) Seam-sounding

2. éabra. Az 1 &bréan lathaté szondazasi gorbék eltérése (E) a szénréteget nem tartalmazo,
négyrétegesnek tekinthetd gorbétél
a) Fed6szondazas; b) Fekiliszondazas; c) Telepszondazas

Puc. 2. OTknoHeHve (F) KpuBoli 30HAMPOBaHUA Ha puc. 1 0T KpuBOli paspes3a 6e3 yrosbHoro
nnacrta, Kotopasi MoOXeT pacCMaTpuBaTbCA B KauyeCcTBe YeTbIPEXCNOMHON,
a) 3oHAupoBaHue KpoBnu; b) 3oHAMpoBaHMe No4Bbl; C) 30HAMPOBaHME NiacTa

or by the quantities
©)

S
dQ

Figure 3 shows such curves. When sounding curves are interpreted they are
compared in a lgga- lg AB/2 system thus it is expedient to use the quantities
defined by Egs. (I)-(4) which contain logarithmic gradient. The use of formulae
(1) and (2) is the most advantegous because these characterize the relation
between the apparent resistivity function and the parameter changes in a dimen-
sionless form. It should be noted that in inversion methods either relations (1)
and (2) or (3) and (4) are used [Koefoed 1979]. The information matrix which

n= (6)
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is used to characterize the reliability of statistical interpretation [Golc’man
1976, Salat et al. 1982] is derived from derivatives (1) and (2).

It can be seen in Fig. 3 that functions m, y/* and y/ change sign at small
thickness. This is of interest to us for two reasons: on the one hand, there exists
a critical thickness at every separation in the vicinity of which change in
thickness does not manifest itself in apparent resistivities, on the other hand,
at thicknesses smaller or larger than this a change in thickness may cause a
change of opposite direction in apparent resistivity.

In addition it can be seen in the figure too that although the depth sensitiv-
ity changes, there exists a depth interval in which it can be considered constant.
For example, for function y/, \i/ equals - 0.46 between 12 and 33 m, where ft and
similarly if* and m, is the mean value of yj in the given interval. It means that
in this thickness (depth) interval a 0.46% decrease in apparent resistivity sug-
gests a 1% increase in thickness.

y,:10@_
s - sl 1

M9 =2.5T /,AY M N / B/

-In IR=50T
M3

60

Fig. 3. Thickness sensitivity (y/, y/*, m) curves of the model and electrode array shown in the
figure as a function of the thickness of the layer underlying the coal seam (J1/3)

3. abra. Vastagsag érzékenység (y/, y*, T) gorbék az abran lathaté modellre és elektréda
elrendezésre, a széntelep alatti fekiiréteg vastagsaganak (M?3) fliggvényében.

Puc. 3. KpuBble YyBCTBUTENILHOCTM K MOLLHOCTU (y/, Y/*, T) AN MOAeNu W yCTaHOBKMY,
1306paXKeHHbIX Ha PUCYHKE, KaK (yHKUMA MOLLHOCTY cnos (J1/3, NoacTUNAIOWEro yrofbHbIi
nnacr.
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Let us see, based on the sensitivities defined by (1) and (2), what kind of
further statements can be made concerning the already mentioned model and
soundings. In Fig. 4 the sensitivity to the seam resistivity can be seen as a
function of the seam resistivity (g2) for different arrays. The low sensitivity of
the floor-sounding can be observed: at a separation of 100m and (@) = 300 i2m
(02 is less than 0.05. It means that a 10% increase in the seam resistivity causes
a 0.5% increase in the apparent resistivity. The sensitivity of the roof-sounding
is twice as high as the previous one. The (® sensitivity of the seam-sounding is
outstandingly high; in an optimum case q®is 2. This feature of the measurement
with vertical dipoles becomes apparent at large separations, but the sensitivity
already reaches the favourable value of 1at about R=5m. It is important to
note that the high resistivity sensitivity related to the layer situated between the
vertical dipoles can be observed at low resistivity contrasts, too.

node!
re-92 -18-68-1e (fim) r-imMm .)
R-S [m]
------------- Rrr [m:
R-100 Cnj
B - RAD )

Fig. 4. Resistivity sensitivity (& curves at four separations as a function of coal seam
resistivity (p2)
a) Roof-sounding; b) Floor-sounding; c¢) Seam-sounding

4. &bra. Fajlagosellendllas érzékenység (ip) gorbék négy kiillénboz6 teritési tavolsagra, a széntelep
ellenéllasanak (q2) fuggvényében
a) Feddszondazés; b) Fekiiszondazas; c) Telepszondazas

Puc. 4. KpuBble 4yBCTBUTENLHOCTU K COMPOTUBEHNIO (4 ANS YeTbIPeX pas/IMyHbIX PasHOCOB,
Kak (PyHKLMA MoLHOCTM (M2 yronbHOro nnacra,
a) 3oHAMpoBaHMe KpoBaW; b) 3oHAMpPOBaHWe MouBbI; C) 30HAMPOBaHME Mmnacta
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Figure 5 shows the seam thickness sensitivity (1 2). It is valid of the thick-
ness sensitivity, too, that the sensitivity of the roof-sounding is twice as high as
that of the floor-sounding. Thickness sensitivity can be calculated from the
apparent resistivities of the vertical dipole measurement, too, but completely
different results will be obtained. This kind of sensitivity is approximately the
same as the resistivity. If the resistivity of the seam is high (q2=400 M) the
sensitivity approximates the value of 2 in thin seams and only at large separa-
tions. High thickness sensitivity means that the vertical dipole array can advan-
tageously be applied to investigate the thickness variations of the seam between

the electrodes.

mode 1:
20-400-10-60—10 [AT] 72:10-4 m
- R-5 O
— - R-20 O
----------------------------------- R-100 Cm
----------------------------------- R-200 On

Fig. 5. Thickness sensitivity (y/) curves at four separations as a function of coal seam
thickness (M2)
a) Roof-sounding; b) Floor-sounding; c¢) Seam-sounding

5. abra. Vastagsag érzékenység (y/) gérbék négy kilénboz6 teritési tavolsagra, a széntelep
vastagsaganak (M?2) fuiggvényében
a) Fed6szondazas; b) Fekiiszondazas; c) Telepszondézas
Puc. 5. Kpusble 4yBCTBUTENLHOCTU K MO HOCTH (y/) LNA 4YeTblpex pa3NMyHbIX pPa3HOCOB,

KaK PYHKUMS MOLWHOCTH (MZ YyronbHOro nnacrta,
a) 3oHAMpoBaHMe KpoBNKu; b) 3oHAMpPOBaHWE NOYBLI; C) 30HAWPOBAHME nNnacTa
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In Figs. 6. and 7. the resistivity sensitivities of the measurements performed
in a bauxite deposit can be seen. The measurements are carried out somewhere
within the deposit and the effect of the lower (floor side) and the upper part (roof
side) of the deposit is examined. Fig. 6 shows the sensitivity to the floor side of
the deposit, Fig. 7 that to the roofside. The sensitivity of the Schlumberger array
at larger separations (R =50, 100 m) hardly differs from zero in Fig. 6; this kind
of measurement is insensitive to changes in the high resistivity floor side. In the
case of deposit changes in the roof side (® is greater than 0;5 at the same
separations and it increases with the resistivity of this deposit part (contrary to
the previous case). At shorter separations (/?= 10, 20 m) the sensitivities are the
same in both directions. It is noted that at larger separations the sensitivity of
the vertical dipole array is ~ 1.5, in addition, gBis positive in the R=10- 100 m
interval. Sensitivities related to the deposit part outside the vertical dipoles
hardly differ from zero at shorter separations (10, 20 m) in Fig. 7; at larger
separations (50, 100 m) the sensitivity increases though it is opposite in sign
compared to the sensitivity related to the deposit part between the vertical
dipoles.

It can be seen that the investigation can be directed downwards or upwards
even if the complex is not cut in two parts by a high resistivity layer (e.g. coal
seam). Further it can be stated, too, that the sensitivity related to the layer
between the vertical dipoles is high in every case thus this array can favourably
be applied not only to coal seam models (seam-sounding).

Figure 8. shows underlying layer thickness sensitivity functions for a coal
seam model. This model corresponds to a case in which a water saturated sand
layer (g4= 60 Qm) can be found in the underlying sequence and this is separated
from the coal seam (g2) by a low resistivity clay layer, the so-called protective
layer.

Let us take a closer look at the behaviour of the sensitivity functions:
— for roof-sounding ~3~0, therefore this is unsuitable for investigating the
protective layer,

— for floor-sounding at 77=5 m and M 3~b m the sensitivity is favourable:
y/3= —0.5 but it rapidly decreases with increasing thickness of the protective
layer; the optimum of the sensitivity function is at J1/3= 8- 10 m for R=20 m:
y/3~ 0.4; the sensitivity has a critical point at R = 50 m, M3= 10 m (y/3~ 0) and
the sensitivity changes sign; at R= 100 m, y/3is positive for M3=2—20m, i.e.
when the thickness of the low resistivity layer increases the apparent resistivity
increases, too (contrary to our expectation),

— sensitivities of the seam-sounding fall between —0.2 and 0.2, they are
positive at R =50, 100 m in the thickness interval under consideration.

The effect of variation in the deposit thickness for a bauxite model is shown
in Figs. 9, 10 and 11. for different drift-sounding arrays. These curves were
calculated for a dolomite basement having a resistivity of 2500 Qm. It can
already be seen in Fig. 9 that from the resistivity sounding curves of the model
containing a 20 m or 30 m thick bauxite layer the largest deviation appears in
the curves of the dipole-dipole array. The highest value of the deviation is 10%
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Fig. 6. Resistivity sensitivity (/5 curves of a bauxite deposit model, at four separations,
as a function of the resistivity of the lower, floor-side 30 m thick part of the deposit
a) Schlumberger sounding carried out in the roof-side part of the deposit, at the boundary
between the constant and variable resistivity parts
b) Sounding carried out with vertical dipoles spanning the 30 m thick, floor-side, variable
resistivity part of the deposit

6. abra. Fajlagosellenallas érzékenység () gorbék egy bauxittelep modellre, négy teritési
tavolsagra, a telep also, feku fel6li, 30 m vastag része ellenallasanak fliggvényében
a) A telep fedd oldali részében, az allandé és valtozo ellenallast részt elvalaszté fellileten végzett
Schlumberger-szondazas
b) A telep feki oldali, valtozé ellenallasinak tekintett. 30 m vastag részét atfogd fiiggéleges
dipélokkal végzett szondézas

Puc. 6. KpviBble 4yBCTBUTENIbHOCTM K COMPOTUBAEHMIO () ANA MoAenn 6OKCUTOBOW 3anexu npu

YeTbIPUX PasINyHbIX pasHocax, Kak PYHKLMS COMPOTUBAEHNA HWXKHER, NPUMOYBEHHOW YacTu
3a/1eXX1 MOLLHOCTbIO 30 M.

a) 30HAMpoBaHMe ycTaHoBKOM LLntombepyke, BbINOSHEHHOE B MPUKPOBENbHOW YacTyh 3anexu, Ha

NOBEPXHOCTU, pasgensioLleli 061acTv NOCTOAHHbIX W MePeMeHHbIX CONPOTUBAEHUIA.

b) 30HAMpPOBaHME BEPTUKAIbHBIMW AUMNOMASAMU, 0XBaTbIBAIOLWMMY MPUMOYBEHHYIO YacTb 3a/1eXMn

MoLHOCTbIO 30 M, paccMaTpMBaeMylo Kak 061acTb MepeMeHHbIX CONPOTUBEHUIA.
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Fig. 7. Resistivity sensitivity (<) curves of a bauxite deposit model, at four separations,
as a function of the resistivity of the upper, roof-side, 15 m thick part of the deposit
a) Schlumberger sounding carried out in the roof-side part of the deposit, at the boundary
between the constant and variable resistivity parts
b) Sounding carried out with vertical dipoles spanning the 30 m thick floor-side, 90 flm
resistivity part of the deposit

7. abra. Fajlagosellenallas érzékenység (9) gorbék egy bauxittelep modellre, négy teritési
tavolsagra, a telep felsd, fedd fel6li, 15 m vastag része ellenallasanak fiiggvényében
a) A telep fed6 oldali részében, a valtozé és allando ellenallast részt elvalasztd feltileten végzett
Schlumberger-szondazas
b) A telep feki oldali, 90 iim fajlagosellenallastinak tekintett, 30 m vastag részét atfogo
fligg6leges dip6lokkal végzett szondazas

Puc. 7. KpuBble 4yBCBUTENBLHOCTY K COMPOTMBAEHMIO () AN MOLeNN GOKCUTOBOW 3anexu npu
YeTbIPUX PasINyHbIX pasHocax, Kak yHKLWS CONPOTMBAEHUSI BEPXHER, MPUKPOBENbHOM YacTu
3a/1eXXM MOLLHOCTbIO 15 M,

a) 30HAMpOBaHWe ycTaHOBKOW LLIntombepxke, BbINOMHEHHOE B MPUKPOBENbLHOM YacTy 3anexu,
Ha MOBEPXHOCTU, pas3fensioLeint 061acT NOCTOSHHbIX U NePeMEHHbIX CONPOTUBEHUA.

b) 30HAMpPOBaHWE BEPTUKA/IbHLIMU AUMONAMM, 0XBATbIBAIOLWMMY NMPUNOYBEHHYIO YacTb 3a/1eXu
MoLLLHOCTbIO 30 M, paccMaTpMBaeMyto Kak 061acTb ¢ conpoTusneHnem B 90 OM-M.
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Fig. 8. Thickness sensitivity (y/) curves of a model with a coal seam, at four separations,
as a function of the thickness of the layer underlying the coal seam (Af3)
a) Roof-sounding; b) Floor-sounding; c¢) Seam-sounding
8. &bra. Vastagsag érzékenység (y/) gorbék egy széntelepes modellre, négy teritési tavolsagra,
a széntelep alatti fekiiréteg vastagsaganak (M 3) fliggvényében
a) Fed6szondazas; b) Fekiliszondazas; c) Telepszondéazas
Puc. 8. KpvBble 4yBCTBUTENILHOCTU K MOLLHOCTK (y/) ANA MOAENN YronbHOro mnacra npu
YeTbIpex pasNMyHbIX pasHocax, Kak QyHKUmMA MoLwHocTK (J1/3) cnosi, NOACTMNAIOLLErO YrobHbIN
nnacr.
a) 3oHAMpoBaHWe KpoBaW; b) 3oHAMPOBaHWE NoOYBbLI; C€) 30HAMPOBaHKE niacta

for the two-electrode array (AM), 15% for the Schlumberger array (AMNB)
and 20% for the dipole-dipole array (ABNM) (Fig. 10). The various thickness
sensitivities are shown in Fig. 11. The sensitivity is unfavourable for the Schlum-
berger array, at 77= 100 m in the depth interval of 15-25 m, |*j*0.05
(Fig. 11/b). Such little values of sensitivity occur for other arrays as well
(Figs. 11/a, 1l/c).

Figure 12. shows sounding and sensitivity curves for different levels of
measurement. Based on the apparent resistivity curves we would expect that the
sensitivity conditions for detecting a high resistivity layer (basement) are most
favourable if the level of measurement is as close to it as possible. (The effect
of the high resistivity layer can unambiguously be seen in curve 4 only.) The
sensitivity curves demonstrate that the sensitivity does not change observably
by changing the level of measurement at AB/2=5and 10 m. At AB/2=20 and
50 m, however, the sensitivities are different for each level.
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- — —  20-100- 2500 (1) M=30 (1]

Fig. 9. Sounding curves for measurements carried out within a bauxite deposit, 5 m below the
overlying layer. The high resistivity basement is 15 and 30 m below the level of measurements
a) Roof-sounding; b) Floor-sounding; c¢) Seam-sounding

9. 4bra. Szondazési gorbék a bauxittelepen belll, a fed6t6l 5 m-re végzett mérésekre.
A nagyellenallasu fekii a mérés szintje alatt (M) 15, illetve 30 m-re van
a) Kételektrodas-; b) Schlumberger-; c¢) Dipdl-dipdl elrendezés

Puc. 9. KpuBble 30HAMPOBaHWA 415 U3MePeHWIA, BbINOMHEHHbIX B Npejenax 60KCUTOBOM
3a/1eXXM, Ha PaccToOAHUN 5 M OT KPOB/W. BbICOKOOMHAsA novsa HaxXOAUTCH HUXE YPOBHS
namepeHunii (Al) Ha 15 1 30 m.

a) [ByxaneKTpojHas ycTaHoBKa; b) YcTtaHoBka LLntombepxe; C€) YcTaHOBKa AUMNO/Mb-AUN0b
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TV NS L A=yl —1—T

5m A/M _ A_MN B _ AB

M 2 =100MT
=2500MT

Fig. 10. Deviation (E) curves of the sounding curves shown in Fig. 9
a) Two-electrode; b) Schlumberger; c¢) Dipole-dipole array

10. &bra. A 9. 4bran lathaté szondazasi goérbék eltérés (E) gorbéi
a) Kételektrédas-; b) Schlumberger-; c¢) Dipél-dipél elrendezés
Puc. 10. KpuBble 0TKN0OHeHWI (E) KpUBbIX 30HAMPOBaHUA Ha puc. 9.

a) [ByxanekTpofHasa ycTaHOBKa; b) YcTtaHoBKa LLintombepxe; ¢€) YcTaHOBKa AUNONAb-AUNONb
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Fig. 11. Thickness sensitivity {u/) curves obtained for the model shown in Fig. 9 as a function of
separation between the measurement level and basement (M), for four electrode separations
a) Two-electrode; b) Schlumberger; c) Dipole-dipole array

11. &bra. A 9. dbran lathaté modell esetén kapott vastagsag érzékenység (i//) gorbék
a fekitavolsag (M) fuggvényében, négy teritési tavolsagra
a) Kételektrodas-; b) Schlumberger-; c¢) Dip6l-dipél elrendezés

Puc. 11. KpuBble YyBCTBUTENLHOCTU K MOWLHOCTU ((y) A1 Mogenun puc. 9 Kak yHKLMS
paccTosiHMA Ao noysbl (M) npu YeTbipex pas/NYHbIX pasHocax,
a) AByxaneKTpojHas ycTaHoBKa; b) YcTaHoBKa LLnombepxe; C) YcTaHoBKa AWMNO/b-AUMNO0Nb

In the sensitivity curves for R = 20 m and 50 m we have marked those points
which represent the thicknesses belonging to the respective levels. By connecting
these points (dotted line) the curve showing the variation of sensitivities for
different levels of measurement is obtained. It is mentioned that at R = 20 m (and
for a bauxite thickness of 15 m) the sensitivity is highest at the 2nd level and
lowest at the 4th level.

4. Summary

In the planning of underground measurements the sensitivities are essential
parameters. The basic concept of planning is that a measuring technique and
separation should be utilized whose sensitivity is high in relation to the layer
parameter to be studied and low in relation to the others. Based on the ex-
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Fig. 12. Schlumberger soundings carried out at different levels above the high resistivity
basement within a 15 m thick bauxite layer
a) Apparent resistivity (ga) curves; b) Thickness sensitivity (¥/) curves at four
separations; (numbers refer to levels of measurement, for other symbols see text)

12. 4bra. 15 m vastag bauxitrétegben, a nagyellenallasu aljzat felett kiilonb6z6 szinteken végzett
Schlumberger-szondazasok
a) Latszélagos fajlagos ellendllas (&) gorbéi; b) Vastagsag érzékenység (il/) gorbéi négy teritési
tavolsagra (az dbrakon a szdmok a szinteket jeldlik, a tobbi jel magyarazatat lasd a szévegben)
Puc. 12. 3oHagupoBaHus ycTaHOBKON LLIntoM6epye B npefenax 60KCUTOBOM 3aniexu Ha
pa3IMYHbIX BEPTUKAIbHbBIX PacCTOAHMAX OT BbICOKOOMHOW MOYBbI,
a) KpuvBble KaxXyLUMXCs yaenbHbIX CONPOTUBAEHUN (43).
b) KpuBble 4yBCTBUTENBHOCTU K MOLWLHOCTU (Y/) ANS YeTblpex pas/IMUHbIX PasHOCOB.

perience gained from the underground measurements carried out up to now it
seems that measuring techniques with i/, (#<0.1 are not worth applying.

In the interpretation of soundings, sensitivities belonging to several separa-
tions should be considered. Statistical interpretation methods [Golc’ man 1976,
Salat et al. 1982] provide a possibility for that both in the period of planning
and in the interpretation of field measurements. Such a study is currently being

prepared.
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FOLDALATTI EGYENARAMU MERESEK PARAMETERERZEKENYSEGE
GYULAI Akos

Foldalatti egyenaraml mérési mdédszerek 6Osszehasonlitasdhoz, a kutatds megtervezéséhez
célszerl az Un. paraméterérzékenységek bevezetése és alkalmazésa. A mélység- (vastagsag-) érzé-
kenységek és a fajlagos ellenallas érzékenység definialasa utan kiilonboz6 telepes modellekre (szén,
bauxit) szadmitott paraméterérzékenység fuiggvényeket, majd ezek alapjan a féldalatti mérések
néhany jellegzetességét mutatja be a dolgozat.
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YYBCTBUTEJ/IbHOCTb NMAPAMETPOB MNMAACTA MNP 30HANPOBAHUMNAX
METOAOM MOCTOAHHOIO TOKA B NOA3EMHbIX YCJ/ZTOBUNAX

Akow OAbKOJTAN

[Lns conocTaBneHnss MeToA0B 3/1eKTPO30HANPOBAHNA MOCTOSIHHLIM TOKOM B MOA3EMHbIX
YCNOBUSAX, ANs MNAHUPOBAHWS UCCNENoBaHUIA HEOGXOAMMO BBeAeHWe W ynoTpeGieHne MOHATUS,
TaK Ha3blBAaeMOi, YyBCTBUTENLHOCTY MapaMeTpoB niacTa. Hapsaay ¢ onpeaeneHem YyBCTBUTE b-
HOCTU MOLLHOCTU (FNY6UHBI) U yAenbHOro COMpPOTUBAEHUS MPUBOAATCS 3aBMCUMOCTM YYBCTBU-
TeNbHOCTY MapamMeTPoB NacTa, pacuMTaHHble Ha MOAENSX Pa3NNYHbIX 3anexeit (yrns, 60KcuTa),
a TaKXKe HeKOTOpble 0COGEHHOCTW 30HAMPOBAHWUS B MOA3EMHbIX YCNOBUSIX.
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