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Abstract

The sensitivity of frozen soil to temperature affects its contact relationship with the interfaces of
other materials. Due to their excellent physical and mechanical properties, geosynthetics have been
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widely applied in civil engineering, environmental engineering, hydraulic engineering, etc. The
model of the interface between frozen soil and structures aims to explore the interaction mecha-
nism of such complex interfaces. This model comprehensively considers influencing factors such as
the temperature effect, interface roughness, and mechanical properties to describe the character-
istics of the interface, such as the stress-strain relationship and shear strength. According to the
joint roughness coefficient of the contact surface and combined with the Mohr-Coulomb criterion, a
method for estimating the peak shear strength of cracks is applied, and a parametric equation re-
garding the surface roughness and peak shear strength is obtained. Based on the existing constitu-
tive models, amodel of the shear mechanical properties of the interface between soil and reinforced
sand geotextile is established, taking into account parameters such as temperature and the surface
roughness of the reinforced sand geotextile. By comparing the test data with the theoretical model,
the effectiveness of the model is verified, which has guiding and reference significance for the con-
struction of foundation engineering in frozen soil areas.
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Figure 1. Three different forms of shear stress-shear displacement variation curves
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Figure 2. Schematic diagram of the possible cracks at the interface
during the shear process
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Figure 3. The variation trend of the shear stress-shear displace-
ment curve with the value of @
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Figure 4. Model fitting curves of the interface shear characteristics under different normal stress conditions with Rn = R
4.Rn=R, PEFAERAFHTFEE VRIS

Table 1. Model fitting parameter values of the curves under different normal stress conditions with Ry = R
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T (°C) R on (kPa) & 7 (kPa) K (kPa/mm) ®

25 51.9 12.85 0.761
50 70.7 18.71 0.764

20 R
75 815 18.86 0.768
100 100.3 23.47 0.783
25 64.1 13.78 1.578
50 88.4 32.25 1.581

-~ R 75 106.3 337 1.579
100 122.7 37.89 1.581
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Figure 5. Model fitting curves of the interface shear characteristics under different roughness conditions with o, =75 kPa
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Table 2. Model fitting parameter values of the curves under different roughness conditions with o, =75 kPa
2. 0, =75kPa, TEEKEE FZMH THZAERINGSHE

T (°C) on (kPa) R L& 1 (kPa) K (kPa/mm) ®
MS 0.49 19.27 0.867
VS 89.8 2731 0.871
-2 75 R 97.41 29.16 1.399
VR 103.1 33.45 1.401
HR 115.32 34.95 1.402
MS 86.5 27.32 1.131
VS 103.83 27.91 1.328
-8 5 R 112.34 34.43 1.343
VR 117.01 35.07 1.349
HR 125.42 37.08 1.353
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Figure 6. Model fitting curves of the interface shear characteristics under different temperature conditions with Rn = VR
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Table 3. Model fitting parameter values of the curves under different temperature conditions with Ry = VR
F 3. R=VR, TELIREFZH THENERUSSHE

W (%) R T (°C) LA 1o (kPa) K (kPa/mm) ®
20 69.2 16.97 0.743
-2 83.3 26.35 1.143
10 VR
-5 92.4 26.7 1.206
-8 96.7 28.14 1.226
20 69.6 17.28 0.748
-2 88.41 26.52 1.152
16 VR
-5 105.2 35.46 1.489
-8 116.34 36.61 1.519
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