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Estimation of Two-dimensional Distribution of Coefficient of Permeability from
Electrical Logging and AMT Data in Yangsan Area

Tae Jong Lee”, Nam Yoon Park?, Seok Yeon Choo?, Jong Ho Lee? and Sung Yil Koh?
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log(k) = -0.85621 log(p) + 0.0031
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Abstract : A new approach of estimating the coefficient of permeability (COP) from resistivity has been developed, which
can provide another good application tool of geophysical methods to geo-technical field. Borehole electrical logging and
Lugeon test results in Yangsan area showed that resistivity is inversely proportional to the COP. For granite and andesite
in Yansan area, the relation between the resistivity (p) and the COP (k) revealed that,

‘ log(k) = -0.85621 log(p) + 0.0031.
Derived relation is applied to AMT data acquired from a survey line along the tunnel. Two-dimensional resistivity
distribution from AMT data was converted to two-dimensional COP section. The final COP section can be used as good

input data for groundwater modeling.

Keywords : resistivity, coefficient of permeability (COP), AMT, two-dimensional COP section
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Table 1. Classification of coefficient of permeability for rock mass

(Hudson, 1989)

coefficient of permeability

Rock type , . . . .

e 1 10° 107 10 10* 107 107
[ (I A R SR | I N

Clays Stratified Homogeneous

Shale Mass

Sandstone Fractured intact

Limestone & Solution, cavities intact

dolomite

Salt Bedding

volcanics Weathered Intact

Metamorphics Weathered ) Infact

Granites Weathered Intact
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Fig. 1. Yangsan fault system in South-East part of Korean Peninsula.
Note that the major faults are oriented to the direction of NNE-
SSW. White circle indicates the survey area of this study and is
located between the Yangsan fault and the Dongrae fault.
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Fig. 2. Geological map around the survey area. The tunnel is
planning to pass in between Bupki and Dongrae fault. It is expected
that numerous secondary faults are generated by the active igneous
activity and faulting dusing the period of late cretaceous to
paleogene. Milbat and Whaum marshes on top of the mountain are
located very near the tunnel intended as shown in the figure.
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Fig. 3. Relation between resistivity and coefficient of permeability
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tunnel intended.
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Fig. 5. Normal resistivity logging results for the five boreholes shown in Figure 4. Fresh granite and andesite shows resistivity over 10,000

ohm-m.
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Table 2. Resistivity and coefficient of permeability (COP) as a = 107
function of depth at each borehole 8
@0 @ Andesite
Borchole pth (my  COP Average resistivity (ohm-m) £ 1 O Granite
D (cm/sec) [ ateral log Long normal Short normal > - we | :;; 000315
= 10~ =081
TB-1 23-28 1.19E-05 1960 1398 1942 § °
27-32  1.16E-05 99 713 329 £
33-38 1.15E-05 363 1239 620 z
38-43  6.66E-06 491 1381 700 ° )
45-50  2.81E-06 2090 2057 2747 = 1074
50-55  271E06 9545 5461 6963 E ¢
TB-2 2530 2.79E-07 21254 8398 20796 % 7
TB-3 11-16  1.39E-06 23734 12475 24752 8
2025  541E-07 23164 13940 23008 107 . , . ] . |
2732 2.57E-07 38807 39423 17781 10° 10° 1o’ 10°
36-41  2.05E-07 61470 17287 23254 resistivity(chm—m)
50-55  5.72B-07 85266 33853 15598 Fig. 6. Relation between resistivity and coefficient of permeability,
B4 1419 175E-05 957 128 334 which are obtained from resistivity logging and Lugeon test from
29.5-345 8.38E-06 1925 640 1049 five boreholes, respectively.
38-43 1.75E-06 3412 2213 4626
TB-5 23-28 1.19E-05 1960 1361 1942 20] VR RE B2 o] gl FaAgsHoE =z o
AXE T8k A7 FFATE
2he UERISLOPY, 012 log-log %) A8 0] Fig. 5 oItk
e A g8 = SR log (k) = ~0.856210g(p)+0.0031 3)
HAedom FAE AFE 7ol Ml TB-334 TB-
A5 AstolH, gL s7kede] 71wkl TB-1, TB-2 2] #AE 7FAH, ol A4 A4 (coefficient of determination),
S} TB-4XFF0llA Dol Azjelt, H|E @ Q734 A5 R’=0.819] &S APEE HAF o] FaA HE =
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3 SISeIA BE REASSh A Ge] MR weldld BT 29989 Sl BEE 78 % At
Aol USS FQl T 5 Atk A Mesi=z g7 ehat o] Atollx] g WAL= 7FEA =7 1 km W2 4
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Fig. 7. TM(a) and TE(b) mode AMT results overlain the fractures, faults as well as rock boundaries from the geological survey. Overall trends
of the resistivity structures are consistent with the boundaries. From TM mode section, several resistivity anomalies can be found at the right
position of faults from geological survey (e.g., at around 374km500, 377km500).
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