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Quantitative assessment method of unsaturated soil compaction
degree based on resistivity property
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Abstract: The resistivity method was introduced into the assessment of soil compaction degree to
obtain deep information and distribution of soil compaction degree and to achieve large-scale
evaluation. The basic model of theoretical relationship between resistivity and compaction degree
was obtained through theoretical deducing based on the original resistivity model. The systematic
laboratory experiment results proved that resistivity decreases at the exponent sign rule with the
increase of moisture content, and revealed that resistivity decreases at the exponent sign rule with
the increase of compaction degree. The definite relationship expression among resistivity,
moisture content and compaction degree was also obtained. Besides, an exponent sign formula on
relationship between resistivity and compaction degree was obtained under the premise of
considering soil compaction technology. Using the formula, this paper proposed the quantitative
assessment method and the implementation process of unsaturated soil compaction degree with
resistivity property was proposed based on electrical resistivity tomography and inversion with
inequality constraint. The experimental results show that the result of soil compaction degree by

resistivity method is basically consistent with that by the cutting ring method, and the
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distribution of soil compaction degree is obtained. The method is convenient and efficient, and

has a bright prospect of generalization. 4 tabs, 15 figs, 21 refs.
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electrical resistivity tomography
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Tab. 1 Physical properties of soil in its natural state

X G| W w /%0 | R we/ % | Bl 8K HR wop /% | KT HIE pa/ (g + em™)

A [ Bk (mm) £ & &/ %
0.002~0.075

<20. 002 =>0.075

2.73 60. 1 29.2 20.9

1.72 50. 4 40. 1 9.5
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Fig. 2 Experimental equipment
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Fig. 3 Resistivity and moisture content test

curve of soil examples
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Tab. 2 Resistivity and moisture content fitting

formula of soil examples
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Fig.4 Fitting formula of relationship between

resistivity and moisture content
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Fig.5 Resistivity and compaction degree

test curve of soil examples
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Fig. 6 Fitting formula of relationship between resistivity and

compaction degree in 5. 9% moisture content
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Tab. 3 Resistivity and compaction degree

fitting formula of soil examples
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Fig. 7 Fitting formula of relationship between resistivity and

compaction degree in 8. 6% moisture content
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Fig. 8 Fitting formula of relationship between resistivity and

compaction degree in 9. 5% moisture content

351
y=13.303x73'm7

—~ 2
.E 30+ R*=0.9689
g
=
= 201 N

15 . ) 1 )

75 80 85 90 95

FE 52 BE/%

E 9 FKEN 12,8 Y0t B 5 K28 BLA 2k
Fig. 9 Fitting formula of relationship between resistivity and

compaction degree in 12. 8% moisture content
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Fig. 10  Fitting formula of relationship between resistivity and

compaction degree in 15. 5% moisture content
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Fig. 11 Fitting formula of relationship between resistivity and

compaction degree in 19. 1% moisture content
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Tab.4 Experimental results and comparison

xR LA BT
B8 | Gaem | o | e | PE
1GEERB D) 65.8 87.3 88.7 1.58
1 94.9 82.8 84.2 1.66
2 102.3 81.9 82.8 1.09
3 110.5 80.9 81.8 1.10
4 119.5 80.0 80.9 1. 11
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Fig. 15 Distribution of resistivity by inversion and compaction degree by inference
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