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Table 1 Physical indexes of the soil
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Figure 1 Destructive form of original and remolded
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Figure 2 Destructive form of remolded silty clay with

(b) 22%
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different water content(—10 °C, strain rate is 10 %-min")
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Figure 3 Destructive form of remolded silty clay with

different strain rate(-10 °C, water content is 22%)
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Figure 4 The stress-strain curves of frozen soil with

different water content
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Figure 5 The curve of uniaxial compressive strength

and elastic modulus with water content
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Figure 6 The stress-strain curves of frozen soil with

different strain rates
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Figure 7 The curve of uniaxial compressive strength

and elastic modulus with strain rate
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Figure 8 The stress-strain curve of frozen soil under

resilient modulus test
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Figure 9 The curve of resilient modulus with the
number of times of loading
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Effect of Water Content and Strain Rate on the Strength
Characteristics of Frozen Silty Clay

ZHANG Yagin', YANG Ping', JIANG Wangyang', ZHANG Ting', CHEN Liang’

(1.School of Civil Engineering, Nanjing Forestry University,, Nanjing 210037, China; 2.Changzhou Rail Transit Co., Ltd.,Chang-
zhou 213000, China)

Abstract: Uniaxial compressive strength and elastic modulus of the artificial frozen soil were the key parame-
ters of artificial ground freezing method design, it was extremely important to grasp their variation accurately.
So the experimental study on uniaxial compressive strength of artificial frozen silty clay was carried out under
the different water content and strain rate. The results showed that most samples were drum-type damaged.
With the increase of water content, the stress-strain curve gradually changed from stress softening to stress
hardening. There was an optimum water content for Nanjing typical silty clay, under which, the compressive
strength was highest. The optimum water content was 22% , which approached saturated water content. Elastic
modulus of remolded silty clay showed a increasing trend as water content increasing, but the growth rate de-
clined. The uniaxial compressive strength and elastic modulus increased with the strain rate. The resilient mod-
ulus increased with the loading times, when loading times up to 7 times, the resilient modulus was basically
stable.

Key words: artificial frozen silty clay; water content; loading rate; strength characteristic; resilient modulus



