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Experimental research on shear strength deterioration of remolded loess
under the freezing-thawing cycle
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Abstract: The influence of freeze-thaw cycle on the microstructure and strength of Xi'an Q3 remolded loess was
studied by SEM and direct shear tests. The results show that during the freeze-thaw process, the growth of ice
crystal results in obvious destruction of large particles aggregate. Freezing-thawing has caused more serious damage
on the surface structure of soil with the increase of initial water content and freezing-thawing times. The cohesion
of remolded loess exponentially decreases during the freeze-thaw process. The cohesion linearly decreases with the
increase of water content, and linearly increases with the dry density increasing. The internal friction angle of
remolded loess has no obvious change rule during the freeze-thaw process. Based on the indoor test results, a

cohesion strength deterioration model of remolded loess was finally established.
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Fig. 1 Spalling hazards caused by freeze-thaw action
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Tab. 1 The physical parameters of test soil
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Fig. 2 Grading curve for test soil
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Fig. 3 SEM images of loess after different
freezing-thawing times
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Fig. 4 The surface feature of specimen with different
water content
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Fig. S The surface feature of specimen at different
freezing-thawing times

P 6 B i b AS (] T 2 2 e A KA 2 T IR AE 2
. BB, TR e, A 14 gfem’ KFEFRTE H
BUES R Z5% . MBEM B 518 . B BARE 3 TH 23 1
Bes THE oo A 1.5 glem’® Ml 1.6 gfem® XFE R TH
MR R MR A, TR, THER LT ¢
em’ RFEUA LA E.

p=1.7glem’

P=1.6g/cm’

BH6 AEATZEEREFMERBTREHMETH
(@F, N=17)

Fig. 6 The surface feature of specimen under
different dry density
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Fig. 7 The variation of cohesion at different
freezing-thawing times
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Fig. 8 The variation of cohesion with water content
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Fig. 9 The relationship between cohesion and dry density
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Fig. 10 The change rule of internal friction angle during
freeze-thaw process
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Fig. 11 Modelling verification
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