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Abstract
The shear mechanical properties of the frozen soil-concrete interface are the key parameters of
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frost heave resistance design of foundation engineering in cold regions, which are affected by the
combination of interface roughness, normal stress and moisture content. In this study, the evolution
of interface freezing strength under different interfacial roughness grades, normal stress and initial
moisture content of soil samples was systematically analyzed through direct shear tests. The test
results show that the shear stress-shear displacement curves of all samples show stress softening
characteristics. The peak shear strength of the interface and the ice cementation strength increased
with the increase of roughness level, but the increase of residual strength was relatively small. With
the increase of roughness level, the contribution of ice cement strength to the shear strength of the
frozen soil-concrete interface gradually increased. The peak strength and residual strength increased
with the increase of normal pressure. The peak cohesion increased with the increase of roughness
level. The residual cohesion decreased with the increase of fine particle content. The peak internal
friction angle and the residual internal friction angle increased slightly with the increase of rough-
ness level.
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Table 1. Physical properties of the test soil
2 1. WIS A TR R

BB (%) IR (%) LR E iR TR TKE (%) T (g/em?)
28.9 14.6 14.3 22 1.721
Table 2. Particle size distribution of test soil
F=2. REATNESH
Hi 1% (mm) <0.25 0.25~0.5 0.5~1 1~2 2~5 5~10 10~20
H o3 E & (%) 43.653 30.945 4.866 4.842 11.351 3.347 0.997
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FHIT]— . N IREE LRSI ) BB T % v, el NS . E R TR .7 glem?) KT
TEE KRR kL LR E(EEE 10 mm) S AR TIEAFZREERS: H— BN e mE
JaFT BRI, FHEFIFESLE )Z. SIS RAEE 1(b)Fr. Bl G R A 2N R 5 1 7 K
1(c)s B 1(d), BT-20CHEFAE 24 /N,

(a) LR REI B i s (b) ML - ik T

DOI: 10.12677/hjce.2025.148228 2104 TARTH


https://doi.org/10.12677/hjce.2025.148228

Y
ik

!P«;. ‘ ‘ ! }
Jd]- f;f .

(c) B/KHE 14% (d) &K% 16%

Figure 1. Sample picture
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Figure 2. Loading diagram
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Figure 3. Interfacial shear stress and shear displacement curves under different interfacial roughness and normal stress con-
ditions
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Figure 4. Curve of peak shear strength with roughness level
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Figure 5. Relationship curve between interfacial shear strength and normal stress
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Table 3. Peak interface shear strength parameters with different interface roughness levels
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Figure 6. Curve of residual shear strength with roughness grade
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Table 4. Parameters of residual shear strength of interfaces with different interface roughness grades
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R-0 33.02
R-1 35.43
14% R-2 36.65
R-3 36.83
R-4 3941
R-0 33.65
R-1 35.68
16% R-2 37.87
R-3 38.53
R-4 40.32
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