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Study on Dynamic Characteristics of Cement Soil of Ningbo Soft Clay in
Freeze-Thawing Cycles under the Load of Metro
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Abstract: In some special weak stratum conditions, to effectively restrain artificial freezing frost heave
and thaw settlement, an improved cement soil can be used after artificial freezing second-reinforce-
ment. The kinetic characteristics of cement soil after freeze thawing is essential to the long-term opera-
tion of the subway tunnel. In this paper, the GDS dynamic triaxial apparatus was used to study the in-
fluence of cement mixing ratio, vibration frequency and vibration time on the dynamic strain, dynamic
elastic modulus and dynamic damping of cement soil subjected to freeze thawing. The results show
that the greater the cement mixture ratio, the smaller the hysteresis loop area is, and the trend is ini-
tially fast and then slows down. The cumulated plastic strain decreased by 50% at maximum. Subject

to the same conditions, the dynamic elastic modulus decreases non-linearly with the increase of the
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number of vibration, and it increases linearly with the increase of vibration frequency and the cement

mixing ratio. The dynamic damping ratio increases non-linearly with the increase of vibration frequen-

cy, and decreases non-linearly with the increase of vibration frequency and the cement mixing ratio,

and there is a critical value. The dynamic characteristics of the soil before and after freezing and thaw -

ing are different. The soil strength after freezing and thawing reduces by 6%. The content of freeze

thawing heterogeneous cement should be greater than 5% around the communication channel in engi-

neering practices. The later effect of long-term cyclic loading of the subway on the dynamic behavior

of cement stabilized soft soil after freeze consolidation is little and can be neglected.

Keywords: soft soil; cement soil under freeze-thaw cycles; cement mixing ratio; dynamic elastic mod-

ulus; vibration frequency; dynamic damping ratio
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Table 1 Summary of test conditions when simulating vibration load of subway
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Table 2 Dynamic triaxial test plan
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Table 3 Basic physical properties of the soft clay in Ningbo
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