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Wind tunnel study on perpendicular snow control effectiveness
of cutting snow fences

WANG Bin, KANG Yongyi, HAO Shengran
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, P. R. China)

Abstract: Road cutting is one of the typical transportation infrastructure forms. Its sunken feature results in
lower wind speeds inside compared to the surrounding areas. On snowy days, snow accumulated within the
cutting is less susceptible to wind erosion, and snow from the surrounding areas tends to drift into the cutting,
leading to snow accumulation that disrupts transportation. This paper focuses on the cutting structure, using
polyethylene particles as a simulation medium for snow particles, and designing a wind tunnel test model for
snowdrift in cuttings. The test wind speed is specified, and the effects of snow fence porosity and installation
distance on the perpendicular prevention of snow accumulation in cuttings are investigated. The research results
indicate that in the absence of a snow fence, the snow outside the cutting is uniformly eroded under deeper initial
snow conditions, while under shallower initial snow conditions, the snow on both sides outside the cutting is
largely carried away by the wind. A low-porosity snow fence helps store snow on the windward side of the
surface; as porosity increases, this storage effect diminishes and gradually approaches the scenario without a

snow fence. Under the combined influence of the local wind field downstream of the snow fence and the vortices
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inside the cutting, the prevention effect does not exhibit a clear monotonic relationship with porosity. Regarding

the installation distance of the snow fence, there exists an optimal “platform” for prevention effectiveness,

achieving a 25% improvement in snow accumulation control or the snow depth reduction.

Keywords: embankment excavation; snow drifting; snow fence; wind tunnel test
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Table 1 Physical properties of commonly used model media
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Table 2 Similarity between polyethylene and snow
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Fig.1 Experimental model of snow drifting of road cutting
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Fig.2 Design of snow fence model (unit: mm)
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Fig.4 Snow accumulation coefficient around snow fence under different wind speeds
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Fig.5 The snow accumulation morphology near snow fence under different wind speeds
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Fig.6 Distribution of snow accumulation coefficients around road cutting under snow fences with different porosities
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Table 3 Snow accumulation coefficient in the road cutting

under snow fences with different porosities
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Fig.7 Prevention effects of snow fence to road cutting

under different porosities
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Fig.8 Distribution of snow accumulation coefficients in road cutting under different locations of snow fences
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Table 4 Snow accumulation coefficient in the road cutting

under different locations of snow fences
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Fig.9 Prevention effects of snow fence to road cutting

under different locations
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