Apparent Resistivity
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Remember that our ultimate goal is to develop an equation similar to Eq. 5-20 that

provides values of apparent resistivity for various electrode spacings in the case of the hori-

zontal interface. If we use the electrode spacings in Figure 5-11(a), we can rewrite Eq. 5-20

as

- 27{AV 1 (5-34)
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Equation 5-33 does not consider the contribution of the electrode at C;, but this sim-

ply doubles the potential difference AV. We make this adjustment and then rewrite Eq. 5-35

using the expression for AV given in Eq. 5-33 to obtain
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TABLE 5.4 Variation of Apparent Resistivity with Electrode Spacing for a Single
Horizontal Interface

Electrode spacing a (m) 1
Depth of interface (m) 20

” 10
” 100 Apparent resistivity (@ - m) 10

(Resistivities are in 2 + m)

k 0.82
n k-factor Divisor 1 Divisor 2 Sum 1 Sum 2
1.00 0.82 40.01 20,02 0.02 0.04

2.00 0.67 80.01 40.01 0.01 0.02

3.00 0.55 120.00 60.01 0.00 0.01

4.00 045 160.00 80.01 0.00 0.01

5.00 0.37 200.00 100.00 0.00 0.00
6.00 0.30 240.00 120.00 0.00 0.00
7.00 0.25 280.00 140.00 0.00 0.00
8.00 0.20 320.00 160.00 0.00 0.00
9.00 0.16 360.00 180.00 0.00 0.00
10.00 0.13 400.00 200.00 0.00 0.00

Column totals 0.04 0.08
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Figure 520 Apparent resistivity curves for constant depth to an interface. Resistivity of
the layer above the interface also is constant. Dashed lines are drawn at resistivity values
assigned to the layer beneath fhe interface. Pay special attention to the different curve
forms for the various resistivities assigned to the deeper layer.
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Figure 525 Constant.spread ir
(b) Qualtatively derived sketch of

Channel is Similar to
Vertical Dike Model

Figure 526 Hemispherical sink with diameter substantially greater than electrode spac-

inga.




Sloping Interface

Field Methods
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Figure 528 Schematic of main elemonts of elecical-reshuivity surveying sywem
s eter, veltmeter, e i device.
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Schlumberger Method
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Figure 831 Apparent resistivity values illustrating effect of changing M spaciag dering
Schlumberper cxpanding-spead traverse, MV spacing changed when I valees equivalent
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Figure 532 Apparest resistivity values obtained with a Wenser amay near Hatfield,
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Resistivity of Earth Materials

Material

Resistivity (Q-m)

Wet to moist clayey soil and wet clay

Wet to moist silty soil and silty clay

Wet to moist silty and sandy soils

Sand and gravel with laycrs of silt

Coarse dry sand and gravel doposits

‘Well-fractured to slightly fractured rock with moist-soil-filled cracks
Slightly fractured rock with dry, soil-filled cracks

Massively bedded rock

1sto 10s
Low 10s
10s to 100s
Low 1000s

Low 1000s
High 1000s




Curve Matching
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Expanding Spread Surveys

Waasly, Mansactaer

3D survey of Stream Channel
(6.1 m spacing)




Air Filled Cavern/Limestone
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Horizontal Survey of Faults
(a=30.48m)
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Figure 5-3  Apparcat resistivity curve for & cosstant-spread traverse over faalls in
Tilinwis, Wenner sy, o-tpacing = M148 m. spread cener spacing = 3148 m. Curve form
i similar b tha prediceed cver vertical costacts. (Based o dats i Hebbert, M. K., 1932,
Besuls of ean®-resistivity survey on varius goologic struseres in Dlincis: Americas
Beatitae of Minieg and Matallurgical Engincers Techaical Peblication 463, p. 16.)




