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AMPLITUDE AND ANISOTROPY OF APPARENT RESISTIVITY CHANGE
IN BIG MODELS DURING SHEAR AND FRICTIONAL S IPPING

CHEN FenG LIAO CHUNTING AN JINZHEN!
1 Schod o Earth and Space Sciences, Peking University , Bejing 100871, China
2 Geomechanics Ingtitutes o Territories Resources Ministry , Beijing 100081, China

Abgract Moddsd uniform and non-uniform media of 1m x 1m x 0. 3m dze are made with quartz sand and
river sand blended with cement under nmould pressure. The anmplitudes and ani sotropic features of goparent
red givity changing are measured at different postions and in different orientations on measured plane o the
nmode-|s during shear and frictional dipping. The results of experiments for the models of uniform media show
that the reg divity change is related to the podtion of measurement array that consgs of four electrodes. The
anplitudes of the reggivity change are large rangng from several percent to tens percent for the arrays near
cracks of shear and frictiona dipping, and are sl from severa percent to zero for the arraysfar from cracks.
For the nodels of non-uniform media, the anplitudes of the regdivity change are svdller than that of the
nmodelsof uniform media, which are only several percent a nmog. The resdivity change is relaed to the
orientations of arrays besdes the postions of arrays. The anplitudes o the red givity change are dfferent in four
orientations & the same measuring point. e dfferences of anrplitudes are very large. The anplitudes of the
resgivity change have the same order o megnitudesfor the two load ng mannersd shear and frictiond dipping. For
the measuring points located in the zone which are dose to cracksor penetrated by cracks, the directionsd the four
anotropic mein axes o the goparent reddivity change mincide very wdl with the red orientations o
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cracks produced by shear and frictiona dipping.
Key words Hectrical reddivity of rock , Godectric redgivity , Anisotropy of gpparent reg givity , Shear ,

Frictiona dipping.
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2 Bigs ( %)
Table 2 The amplitude values o apparent resigivity change versusfracture gress o modd Big5 during shear( %)
1 4
57.1 % 71.4 % 85.7 % 100 % 57.1 % 71.4 % 85.7 % 100 %
1 - 56.7 - 56.4 - 55.5 - 55.3 13 -3.4 -3.0 -2.1 -3.0
2 Ap, 45.3 46.1 49.4 47.4 14 Ap. 0.3 -0.3 -0.5 0.1
3 42.4 43.5 45.7 4.0 15 2.3 3.0 3.7 3.1
4 41.7 41.9 4.7 42.5 16 0.7 1.0 1.2 0.7
2 5
57.1 % 71.4 % 85.7 % 100 % 57.1 % 71.4 % 85.7 % 100 %
5 - 51.9 - 52.3 - 54.9 - 55.2 17 1.5 0.7 0.2 0.7
6 Ap, 60.8 51.4 56.0 56.9 18 Ap, 0.8 0.3 0.3 -0.3
7 10.7 09.7 11.0 10.7 19 -0.3 0.2 -0.2 0.3
8 23.0 23.6 25.4 25.1 20 -0.2 0.2 0.9 0.2
3 6
57.1 % 71.4 % 85.7 % 100 % 57.1 % 71.4 % 85.7 % 100 %
9 6.1 4.1 5.4 5.0 21 30.1 30.3 34.9 35.8
10 Ap, 34.3 34.4 35.4 33.0 22 37.6 36.1 37.6 36.6
11 36.3 36.3 3.1 35.3 23 Aps 50.5 49.5 52.0 52.9
12 33.8 33.8 36.3 32.9 24 52.1 52.6 56.0 53.9
3 Big8 ( %)
Table 3 The amplitude values df apparent resgivity change versusfracture sress o modd Big8 during shear ( %)
1 4
33.3 % 66.7 % 100 % 33.3 % 66.7 % 100 %
1 0.1 -0.1 2.9 13 1.1 0.1 3.3
2 Ap, 0.1 -0.6 0.9 14 Ap, - 0.8 -15 1.3
3 0.4 0.1 -10.1 15 -0.6 - 0.5 -7.7
4 0.8 1.1 2.7 16 -0.4 - 0.4 1.2
2 5
33.3 % 66.7 % 100 % 33.3 % 66.7 % 100 %
5 1.1 -0.1 7.2 17 -0.3 0.6 0.3
6 Ap, -0.9 -1.3 -3.5 18 Ap. 0.2 0.3 -0.1
7 -0.7 -0.7 -4.0 19 -0.2 -0.6 1.1
8 -0.7 0.7 5.2 20 -0.1 0.2 0.6
3 6
33.3 % 66.7 % 100 % 33.3 % 66.7 % 100 %
9 1.4 0.5 2.2 21 -0.3 1.6 9.0
10 - 0.6 - 0.5 -2.5 22 -0.2 0.5 14.7
1 Aps - 0.4 - 0.5 0.1 23 Aps -0.6 - 0.6 29.3
12 -0.2 -0.3 6.1 24 -0.2 0.0 16.0
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Table4 The amplitude values of apparent resigivity change ver susfracture sress o mode Bigb
during resigive frictional dipping( %)
1 4
70.0 % 80.0 % 90.0 % 100 % 70.0 % 80.0 % 90.0 % 100 %
1 35.1 72.1 83.1 92.3 13 -7.1 -2.0 -1.6 -0.8
2 Ap, | -37.8 -17.1 -6.3 14.6 14 Ap, | - 2.4 -2.2 -11 -0.6
3 - 3.5 -24.0 -14.3 9.6 15 -7.3 -7.1 -5.2 -4.1
4 - 40.6 -23.3 -13.1 1.1 16 -3.6 -6.8 -6.4 -3.4
2 5
70.0 %  80.0 %  90.0 % 100 % 70.0 %  80.0 %  90.0 % 100 %
5 2.1 22.6 30.3 16.8 17 - 1.3 1.9 -1.3 0.6
6 Ap. 6.3 24.0 30.3 53.8 18 Ap, | - 37 -7.3 -2.1 0.2
7 - 24.5 -21.0 - 19.0 -5.3 19 0.2 - 1.7 -1.5 1.9
8 -25.2 -21.3 - 19.6 -7.1 20 - 4.8 -1.8 0.4 1.5
3 6
70.0 %  80.0 %  90.0 % 100 % 70.0 % 80.0 %  90.0 % 100 %
9 -16.2 5.7 17.5 38.4 21 -20.1 -21.6 23.6 -4.5
10 -31.4 -14.9 - 6.8 25.9 2 -23.9 -18.4 12.5 15.1
1 aps I 29.3 -17.6 -7.3 15.2 23 aes | 28.4 -22.4 15.2 13.4
12 -33.4 -17.3 -8.1 16.5 24 -32.3 - 26.8 19.5 4.3

,,
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5 Big8 (%
Table5 The amplitude values of apparent resgivity change versus drain o frictional dipping
during resigtlessfrictional dipping for model Big8( %)

1 4
10001 12001 1500 10001 1200 1500
1 0.3 -0.1 -0.2 13 .16 -1.6 232
2 Bp. 0.3 -0.3 0.9 14 Ap. -0.1 -3.1 0.1
3 1.1 0.4 3.6 15 0.3 0.4 -2.8
4 -0.6 0.7 1.1 16 -2.2 -1.3 1.6
2
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3
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9 0.1 0.4 1.1 21 -0.3 -0.6 0.3
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1 Aps 0.6 -1.3 .57 23 Aps -0.8 -4.4 .36
1 S1.4 1.1 4.0 24 -0.8 -2.4 -2.6
6 BigS :
1 5 4 4 Q, ) )
aH: o 5 6 , 1 K
3 Bigs 150¢:
, 1.2 %,
45 , . Big8 : :
1 5 4
14 (pl ()\ )2 4 ] [} [} K
1 4 ,
5 , ]
Bigs Big8 6,7 :
1 5 b
4 . Bigh 3cm,
4.1 , 5 6
Big8



674 (ChineszJ. Gaophys.) 46
I 1 m v
0.0
225 %0 4375 225 %0 75 22.5 0.0 a7 ¢ 22.5 337.5
45.0 315.0 45.0 315.0 45.0 % 315.0 45.0 15.0
67.5 292.5 67.5 292.5 67.5 292.5 67.5 292.5
(a) 270, 0 90. 0 270.0 90.0 270.0

011.322.
247.5 112.5

225.0
202.5

180.0

292.5 67.5 1

.75 0. 380)

6 Big5

03.186.3
247.5 112.5
225.0 135.0
202.5

180.0

4

4

225.0
157.5 |goo 2025
0 3915 2.5 50 15
315.0 45.0 315.0
292.5 67.5 292.5
270.0 90.0
01.392.7
247.5 112.5
225.0

A )
Fig.6 Diagrand @, versus (A *)* of the four arrays and the four combinations for the ani sotropic measuring

Q.

points of gpparent resdivity of node Bigs during reddive frictiond dipping

(
Bigs , Big8

: : Big8
, Big5

4)

4.2

Bigs

Big8

23

145
Big8

145



675

7 %.

[6]

[5]
145

23

[2]

[3]

[4]

[5]

Brace W F, Orange A S. Hectricd reddivity changes in saturated
rocks during fracture and frictiond diding. J. Geophys. Res. ,1968,
73: 1433 1444
WANG Chiyuen, Sundaram P N, Godan R E. Hectricd reddivity
changesin rocks during frictiond diding and fracture. Pure Appl.
Geophys. , 1978, 116: 717 731
) , . 1.2

,1985 ,7(4) : 428 433
ZHANG Tiazong, HUA Zhengdng, XU Minga. Hectricd
regdivity changes in rock sarples during fracture and frictiond
didng a 1.2 KB oorfining pressure. Acta Sdsmodogica Sinica,
1985,7(4) : 428 433

. ,1988,10(3) : 51 56

LU Yangquan , QIAN Jiadong, LIU Jianyi. Resdivity changesin the
frictiond didng edperiments o sanddone sarples and their
gpplication in the dudy o earthquake prediction. Northwestern
Sesmdogical Journal , 1988,10(3) :51 56

,2000,22(3) : 310 318
CHEN Feng, XIU Jigang, AN Jinzhen, ¢ d. Research on
dependence of red givity chang ng ani sotropy on microcracks extendi ng
in rock with experiment. Acta Sdsmoalogica Sinica, 2000, 13(3) :
331 34

, 2003, 46(2) : 271 280

CHEN Feng ,AN Jinzhen L IAO Churting. Directiond characterigics
o reddivity changes in rocks of origna reddivity anistropy.
Chinese J. Geophys. (in Chinese) , 2003, 46(2) : 271 280



