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Application of in-situ evaluation of expansive soil’s expansibility based on
resistivity static cone penetration test
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Abstract: The current evaluation methods of expansive soil’s expansion performance are time-consuming, complicated,
and difficult to reflect the real situation of expansive soil foundation. It is urgent to develop advanced in-situ testing methods
and technologies for the rapid and accurate evaluation of expansion characteristics of expansive soil on site. Combined
with the previous research, this paper takes the resistivity cone penetration test (RCPT) as the in-situ evaluation technology.
Commercial kaolin and bentonite were mixed at different mass ratios to form artificial expansive soil for quantitative
analysis, and two kinds of natural expansive soil were used for verification. The four-electrode resistivity test was carried
out to investigate the variation of the free expansion rate of expansive soil with the resistivity. The expansion performance
evaluation model based on resistivity was constructed by taking the moisture content index b as the intermediate parameter.
Using the self-developed RCPT calibration chamber system, the applicability of the in-situ measured resistivity values to
evaluate the expansion performance of expansive soil was studied. It is verified that there is a 1 © 1 linear relationship
between the resistivity measured by four-electrode method and the resistivity measured by RCPT. RCPT can be used as an
in-situ evaluation technology for expansive soil’s expansion performance. The results show that the resistivity parameters

of expansive soil increase with the increase of free expansion rate. There is an exponential relationship between the
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resistivity and free expansion rate of expansive soil. The resistivity index can be used as an index to characterize the

expansive performance of in-situ expansive soil.

Key words: RCPT; resistivity; free expansion; calibration chamber; artificial expansive soil
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Table 1 Soil engineering parameters
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Table 2 Natural soil engineering parameters
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Fig. 2 Four electrode resistivity testing equipment
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Fig. 3 Cone of CPT with resistivity measurement
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Fig. 5 Free expansion potential of artificial expansive soil
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Table 3 Relationship between free expansion potential and

resistivity
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30 p=3.08x§020 0.89 3.08 0.20
35 p=3.04x5%18 0.97 3.04 0.18
40 p=3.16x5%16 0.96 3.16 0.16
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