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Study on Thermal Physical Properties of
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Abstract; The thermal physical properties of MIJS reinforced cement soil were studied to solve the
cement soil thermophysical parameter problem of the freezing design in MJS and frozen water stop
combined reinforcement method. The freezing temperature of MJS cement soil was measured by
the self-made freezing temperature testing system. The thermal conductivity and volumetric heat
capacity were measured by ISOMET portable thermal characteristic analyzer, hydration heat with
SHR-6 cement hydration heat tester. The freezing temperature of MJS cement soil decreases with
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the increase of cement content,and decreases firstly, then increases and finally decreases with the
increase of age. The freezing temperature ranges from -0. 64C to -1. 40C. The thermal
conductivity of frozen and normal temperature MJS cement soil decreases with the increase of age
and cement content. At room temperature ,the volume heat capacity of MJS cement soil decreases
with the increase of age, and it decreases firstly and then increases with the increase of cement
content. The volume heat capacity of frozen MJS cement soil decreases slowly with the increase of
age and the increase of cement content. With the increase of cement content,the heat release rate
peak of cement soil hydration increases. The time to reach the peak of exothermic rate is about 15h
of hydration. Hydration heat increases with the increase of age and cement content during the 28d
period. At the age of 28 days, for every 1% increase in cement content from 40% , the hydration
heat of cement soil increase by 0.95% . The cement content and age affect the thermal physical
properties of MJS cement soil greatly, so they should be fully considered in the design of the
artificial freezing method.

Key words :MIJS cement soil ; freezing temperature ; thermal conductivity ; volumetric heat capacity ;
the hydration heat
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Table 1 Silty fine sand parameters

W/ MR KR g/ SIMEE
(grem™3) HBE % (K- (kg:T) ) (We(m-K) ™)
1.84 2.63 25.63 1.2 1.6
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Table 2 The density of cement soil

KB/ % W/ (kgem™3)
40 1977.64
45 1996.55
50 2 009. 18
60 1948.11
70 1941.93
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Fig.2 Schematic diagram of freezing temperature test
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