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Abstract: By using alternating current( AC) bridge, the effects of the water content and electric
current frequency on the electrical resistivity of soils were studied to investigate the relationship
between resistivity and soil chemical weathering index (CWI). The test results show that the
electrical resistivity of soils decreases with the increase of water content and electric current
frequency. When the water content is relatively low, the electrical resistivity decreases very
sharply with the increase of water content, but turned slowly at relatively high water content.
However, the electrical resistivity has only a smaller reduction with the increase of the electric
frequency. Based on the viewpoint of that the weathering degree is positively related to the electric
resistivity, the relationship between resistivity and chemical weathering index was established, and
the computing method for fitted parameters was given. A comparison between CWI predicted by
fitted equation and actual CWI was made to show its reliability. The electrical resistivity can
provide reference for the evaluation of the degree of weathering.

Key words: soil mechanics; electrical resistivity; chemical weathering index ( CWI) ; water
content; electric current frequency
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Table 1 XRF analysis results of soils( mass fraction) %
;ﬂi HUREIRIE iﬁ%? Si0, ALO, TiO, Fe,0, MgO CaO Na,O K,0 MnO P,0;, CWI
e /m /(gem™)
A-1 1.0 2.75 63.37 16.04 0.62 8.65 1.64 0.26 0.65 1.20 0.11 0.07 28.1556
A-2 2.0 2.73 59.72 17.20 0.88 9.42 2.68 1.51 1.02 0.99 0.14 0.11 31.7295
A-3 3.0 2.72 61.11 17.27 0.80 8.31 2.09 1.16 1.31 1.82 0.11 0.07 27.2448
A-4 4.0 2.68 60.55 15.13 0.87 8.53 1.88 0.58 0.46 1.30 0.11 0.09 32.1651
P T AT 0+ 5 5 8 T A w =5% , R HIBE R, AL LB p
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Eﬁ(ﬁﬁﬁﬁ?i#qﬁ%%}i%mﬁ? TEE/U(%?, Fig. 1 Sketch of electrical resistivity testing for soils
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Fig. 4 Relationship among electrical resistivity of soils,
water content and electric current frequency
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Fig. 5 Changing curves for fitted parameters
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Table 2 Comparison between CWI predicted and

actual CWI
BOREREE mUfbeE XA St e AR 22
/m 550/ % 550/ % /%
4.5 30. 806 28.01 9.9
6.7 33.917 33.23 2.1
7.5 26. 102 28.87 9.6
9.0 34. 185 32.22 6.1
10.0 37.536 34.47 8.9
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