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Study on permeability characteristics of modified soil based on mercury intrusion
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Abstract: In order to study the effect of the modifier (cement and curing agent) on the soil permeability and micro pore distribur
tion, we studied the permeability of the modified soil and the micro- pores using the permeability test and the mercury intrusion
test, with the silty clay in plain reservoirs as the research object. The results showed that the curing agent reduced the pore vot
ume and the permeability coefficient of the modified soil, but the decline was not linear. When the content was 2%, there was an
obvious inhibitory effect between the cement and the curing agent. The fast hardening of the curing agent could significant ly
shorten the construction period. This points out a new direction for engineering repair. In addition, the cement had the greatest
influence on the permeability of modified soil. With the increase of cement content,the large pores within the soil would transt
tion to small pores. After 7 days, the soil permeability declined sharply, the amount of large and intermediate pores decreased,
and the micro pores and ultra micro pores increased. This study has established a functional relationship betw een the permeabilt
ity coefficient and the porosity of large pores and mediunr large pores, and can provide a theoretical basis for the stability analy
sis of the modified soil as im pervious material.
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Tab. 1 The basic physical properties of test soil
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Fig. 1 Compaction test curve
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Tab.2 Test proportion schemes and permeability test results

75 Ftt ‘é%ji/%ﬁ/(e"(’cm . sl)

1 C13+ Al0O+ T7 7.946
2 C13+ All+ T7 8. 067
3 C13+ A2+ T7 7.702
4 C13+ Al4+ T7 7.536
5 C13+ Al4+ T28 1.704
6 C13+ Al4+ T3 7.793
7 C9+ A2+ T7 8. 466
8 C7+ A2+ T7 9.568
9 CO+ AlO+ T'1 20. 303
10 C9+ A2+ T1 9.838

Fig. 2 The test curves of different curing agent contents

3

Fig. 3 The test curves of different cement contents

4

Fig.4 The test curves of different ages
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3
Tab.3 Porosity distribution table (%)
i bt pALBE AL ANFLB LB A oRALER

C13+ Al0O+ T7 1.36 1.82 2.73 0.59 0.15
C13+ All+ T7 2.82 3.68 5.29 1.71 0.49
Cl13+ A2+ T7 2.61 2.98 2.58 0.74 0.20
C13+ Al4+ T7 1.50 1.98 2.98 0.75 0.20
C13+ Al4+ T28 3.67 2.26 3.01 0. 69 0.35
C13+ Al4+ T3 3.90 3.63 3.23 1. 04 0.74
C9+ A2+ T7 1.28 1.75 3.12 0.67 0.16
C7+ A2+ T7 1.42 2.13 2.44 0.91 0.50
CO+ AIO+ T1 2.01 3.56 5.63 0. 88 1.52
C9+ A2+ T1 2.06 2.85 3.38 0. 84 0.94
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Fig.5 The relative content histogram of different types of pores
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