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Experimental study on mechanical properties of expansive soilof artificial
preparation under freeze-thaw cycle conditions

SHI Wei', ZHANG Liang®, YANG Zhongnian', ZHANG Yingying', LI Guoyu®, LIU Xuesen'
(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266033, China;
2. State Key Laboratory of Frozen Soil Engineering,Cold and Arid Regions Environmental and

Engineering Research Institute,Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: In order to study the mechanical characteristics of artificially configured expansive soils as a model
material for deep-season thawing experiment in freezing-thawing cycles, they are compared with in-situ expansive
soils. Through analysis of the compression test results of the two, the rate of internal friction angle is found to
decrease, and so is the rate of cohesion. The artificially prepared expansive soil and the in-situ expansive soil are
affected by the number of freeze-thaw cycles. Similarly, when the dynamic strain is the same, the dynamic shear
modulus decreases and the damping ratios increases with the number of freeze-thaw cycles, and the maximum value
of damping ratio changes occur in the first freeze-thaw cycle. After the freeze-thaw cycle, the damping ratio of
artificially-expanded soil increases with the number of freeze-thaw cycles. The amount of change is larger than that
of in-situ expansive soil, and the rate of change is relatively stable, which shows a regular consistency with the

artificially prepared expansive soil.

Key words: expansive soil; artificial preparation; freeze-thaw cycles; dynamic shear modulus;damping ratio
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Tab.1 The components and content of in-situ soil (unit: %)

W) A K EEES e XEl LN a)

HAEE% 15. 1 65.0 19.9

1.2 BERIEALTRZFERS AR

TR AE T 5L K BT AR - T,
Mg HIEAS 4 B, RS R LR 2, AR
I RIS SR B K % B B K R 80 06 i) vh i
P . AR A DA - AURE 2 43 3K 56 22 ) H UL 2%
BCHi 2R (WL 2), Rife/NTF 0.005 mm @Y R 5
10%,, BIARAE 0. 2~0.06 mm ERLH 70%, %
HAEREAR .

®2 BEREIHMWESERER

Tab. 2 Physical properties of expansive soil samples

KIRERE  RREE R BRI
w/% p/g+ cm ™’ w./ % wp /Y0
26. 8 1.63 53.4 38.4

RKARTEE REEKE R TR B

oa/g+ cm? wpe /5 Pan /g + e’

1. 32 21.5 1. 65

BlOeh IS R K s 64 4 0 2 R B HEAH N R A

ek, DI 20" A (B asyE8h 80~
90%0), A, Ay o S UR AT I K 4
BN TR, BB H 7 R 3.
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Tab.3 Mineral proportions of artificial expensive soil

TR #£1 #2 #3  #4  #5 #6

MG/ % 25.6 22.7 19.9 17.1 14.2 11.4
i 1/ %% 55 60 65 70 75 80

¥/ % 14.4 17.3 15.1 12.9 10.8 8.6
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