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Tsunahide Smipr:, Kihei Taxanmasnr: On the settling force of snow (2nd

report) from the results obtained in 4 winter seasons ranging from 1945 to 1947
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Summary

In snowy district forest trees as well as engineering constructions under snow

cover are damaged by the settling force of snow.

At Forest Flood Control Experiment Station, Tokamachi, Niigata Prefecture

the settling force of snow has been observed. Measurements have been made upon
forces acting on the heads of square poles of various sizes and heights set upri-
ght in snow. The aim of this study is to make clear the origin and function of
this force. :

L.

The results obtaind are as follows: ....

The hange of the snow settling force on the pole can be classified into four
stages. .

a. Ist stage (variable period) : ....

From the day of the first snow fall to the day when the pole head is
buried in snow.
b. 2nd stage (increasing period) :

From the last day of the Ist perxod to the day when the setthng force
reaches a maximum.

c. 3rd stage (maximum preiod) : ....

The period during which the settling force keeps constant at the maxi-
mum. )

d. 4th stage (decreasing period) : ....

From the day when the settling force begins to decrease to the day
when the pole head comes out of snow. (usually it decreases rapidly by
thawing ) - '
The settling force in the Ist stage is equal to the weight of snow crown on

the pole top.

In the 2nd stage the settling force increases in proportion to the total SNOwW
weight (g/cm?) or the total amount of precipitation (mm).
This relation can be represented by the formula
where y=a-+bx
y=settling force (kg/cm?)
x =total amount of precipitation (mm) or total
snow weight (Yi0g/cm?)
a and b=empirical constants related with the area,
perimeter and height of the pole
It, also, has a similar relation with the total shearing strength of snow

(kg/cm?).

The length of the 3rd stage .... that is whether the settling force keeps co-
nstant or not .. .. depends upon the depth and the quality of snw. In winter
when total amount of settled snow layers is larger than that of firn snow
layers and the snow on the pole top reaches a certain depth, the maximum
value of the 3rd period appears.

Being a function of the height of th pole, area and perimeter of the pole
top, this muximum value is independent with the snow depth.
For a pole of a given height, the relation between the settling
force p (kg/cm?), the total shearing strength on the perimeter o;(kg/cm)
and the total upward compression strength 7, (kg/em®) on the top of the pole
can be formulated as shown below.
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P=o,4+0,P/A
where P =perimeter of the pole top
i A=area of the pole top

In the 4th stage the settling force has but a little relation with the shearing
strength of snow. Owing to the decrease of snowweight and the cohesion
betweeh snow grains by thawing, there appears virtical crack in the lense-
shaped snow layer over the pole top. This causes the drop of the snow lay-
er around the pole and the settling force decreases rapidly.

From the results above mentioned, it is summarized as follows. The settling
force is equal to the weight of the lense-shaped snow layer made on the pole,
In other words it is said to be a supporting forcs (shearing force acting ar-
oun the pole top) against the weight of a “snow crown” made of compre-
ssed layer of the snow on the pole.

The settling force increases with the area, perimeter and height of the pole.
The experimental results shows that for the pole 100m. high in the snow
~ 2.5~4m deep, the settling force is about 50kg for the area of 3x3cm, about
300kg for 10x10cm and 1,200kg for 10x50cm.

Practically the settling force can be equallized to the weight of the snow
block having the following shape :
the shape=pxhx (a+100cm) x (b4100cm)
where p=snow density
h=snow depth on the pole
a and b=sides of pole top





