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Bending stress of juvenile Japanese cedar by snow accumulation
Ayana MIYASHITA!, Takafumi KATSUSHIMA?
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Abstract: To understand mechanical stress of junior Japanese cedar by snow fall, we measured trunk strain and estimated risk of
trunk failure for individuals set at different slope inclines. We used strain gauges for monitoring bending strain and direction of
lodging for the seedlings which were planted field sites of 0, 10, and 20 degrees slope incline, respectively, during one snowfall
season. We also conducted a similar experiment by artificial snow fall machine using seedlings set at plywood having slope incline
of 0, 10, or 20 degrees. Observed strain indicates that in a snowy region Japanese cedar tree can experience mechanical stress which
is near the maximum strength of the species early in the season. Interestingly, results of both field site experiment and artificial snow
fall experiment indicate that there is no relationship between slope incline and strain or mechanical stress, rather, that the maximum
slope gives the smallest mechanical stress in the case of that slope incline is 20 degrees at most. However, further observation is
needed to conclude the result.
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1 Study (a)
Experimental field of slope incline 10 and 20

Fig. site and measurement.
degrees, (b) that of 0 degree, (c) schema of strain

gauge and the measurement.
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Fig. 2 Pictures of artificial snow-fall experiment
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Fig. 3 Result of strain measurement. (a) Change in snow depth and weight during the experimental period at

Tohkamachi station and (b) those of early in the season, (c) pattern of strain observed for each seedling (a line

shows an individual).
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Fig. 4 Pattern of lodging direction of each seedling.
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Fig. 5 Result of artificial snow fall experiment. (a) strain patter of first test and (b) second test, (c) lodging

direction for first test and (d) second test. A line shows an individual.
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Fig. 6 strain values at proportional limit and 85 or

95 % of maximum stress was observed.
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