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Research on application of electrical resistivity method
to cement deep mixing pile engineering

YU Xiao-jun, LIU Son-yu
( Institute of Geotechnical Engineering, Southeast University, Nanjing 210096, China )

Abstract: The main electrical resistivity properties of the cement soil are given by laboratory and field tests. Research shows that the
cement soil with higher unconfined compression strength, higher cement content, longer time and lower water content, has higher
electrical resistivity. In addition, The orthogonality test results indicate that factors influencing on the electrical resistivity of the
cement soil are salt content, cement content, water content, flyash content, lime content in succession. By comparing field electrical
resistivity test with standard penetration test, pile boiling observatin, it can be concluded that the electrical resistivity test is available
for checking engineering quality of the cement deep mixing pile.
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Fig. 1 Electrical resistivity model of cement-soil
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Fig. 2 The detecting diagram of electrical resistivifi3
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Table 1 The physico-mechanical characteristics indexes of soil
N 01 S 4 T N -1 N E D E 5 71 15 = 7 VN

B R MR RECT o, WD
/% /kN-m® e Ivo e Eeo s [ypy /) p,
/MPa /MPa’

56.5 16.5 153 128 231 200 142 50 49 037
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Table 2 The content and component of soil minerals
fibE Si2 Fe203 ARO3 TiO2 CaO MgO K20 Na2O ke fibUm

i /% 5968 628 17.16 086 121 242 628 306 118 175
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Table 3 The characteristics indexes of flyash
Woow o A % & SO, 1
[HEA it
>250 75 45 30 20 10 4 <4
/mz-g % 1%
252 021 4.44

93 391 163 58 82 20 79 14

ooy 7 S0, Fe203 AlLO;3
o 8% 4924 9.79 28.09
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Table 4 The preparation of sample
[ KB RIR Bk Bk SR A
5 a, % /% /% /%
1 16 30, 40, 50, 60, 70, 80 - -
210,12, 14,16,18,20 60 - -
3 10 30, 40, 50, 60, 70, 80 10 -
4 15 60 10, 15, 20, 25 -
5 10,12, 14,16, 18,20 60 - 10
6 16 60 — 5,10, 15
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Table 5 Factor level table of test scheme 1

B = KRG KESB BEXKE AKX e

T k&% A% AE/% wE/w 1%
K1 45 5 10 / /

1 KF2 60 10 15 / /
K3 75 15 20 / /
K1 45 / 10 5 /

2 k2 60 / 15 10 /
K3 75 / 20 15 /

3 K 1 45 10 / / 10
KT 2 60 15 / / 15
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Fig.3 Relationship between water content and electrical
resistivity
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Fig. 4 Relationship between unconfined compression
strength and electrical resistivity
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Fig. 5 Relationship between unconfined compression
strength and electrical resistivity 595
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Fig. 6 Collecting relationship between unconfined
compression strength and electrical resistivity
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Fig. 7 Relationship between cement content and electrical
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Fig. 9 Relationship between age and electrical resistivity
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strength and electrical resistivity of core sample
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Fig. 11 Relationship between the number of SPT and
electrical resistivity of core sample
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Fig. 12 Relationship between unconfined compression
strength and depth
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Fig. 13 Relationship between electrical resistivity and depth
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Fig. 14 Relationship between the number of SPT and dépth
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Table 6 Unconfined compression strength,
the number of SPT and electrical resistivity of
core sample at different depths

% /m 0~4 4~6 6~9  9mUTF
HIBHLZ P41 /Q «m 9.3 743 4.42 1.99
bR Cr /& 23 18 16 8
BRI /kPa 610.0 4283 136.3 88.5
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