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Estimating the Deformation of Shrubs Under Snow Load
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Abstract: Shrubs growing on steep slopes in snow-rich mountainous regions interact with accumulated snow and influence slope

stability. However, their mechanical behavior under snow load remains poorly understood. This study proposes a method to estimate

shrub deformation during the snow season, when branches tend to bend toward the ground, using strain gauge measurements. In this

analysis, naturally growing shrubs on a slope are modeled as cantilever beams, and vertical displacement at the strain gauge location

is calculated using the principle of virtual work. The snow load acting on the shrubs is modeled as uniformly distributed load the beam,

and its effect on displacement is quantified as the resulting vertical deflection at the strain gauge installation point.
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Figure 1 Calculation model
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Figure 2 Vertical displacement of shrubs relative to the pre-snowfall

condition (2024)

340

MREL DD TWDAREER B 2 HiLd.
ARIFINETHU L TE 27— & H LEEARD
BRI E LD ENZBETT 2 TETH .

%35 ik

[1] /N5, 2023 : FEEWNERTHEIR LTZEARD LI
RE9- 20122, FHKAFZE RS (2023« BRIL) shTHE B4R,
pp-140.

Height[m]

5 4 3 2 1 0
Distance[m]
—eo—2024/12/24 —o—2024/12/29
—e—2025/1/2 —e—2025/1/11
—e—2025/1/15 —e—2025/1/17
Slope --8--shurub before collapse

snowcover 1/17

Figure 3 Vertical displacement of shrubs relative to the pre-snowfall

condition (2023)
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Figure 4 Vertical displacement of shrubs relative to the pre-snowfall

condition (2022)





