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Wind Tunnel Study on Sand Arresting Effect of Embankment

Tokuji Kasuivyama, Kikumatsu Takauasui, Tatsu Sasanuma and Hiroo MATsuokA

(Résumé)

In this report, the problem was studied by model experiment in a wind tunnel
to determine whether a bank constructed on the beach could arrest flying sand on
the seaside and protect farm land from damage caused by being buried under the
sand.

The methods of this experiment are as follows: At the beginning, the threshold
wind velocity of sand movement was measured in the wind tunnel about the sand
on the seaside in Yamagata Prefecture, the north-eastern district of Japan, where
the north-westerly seasonal wind prevails every winter and the embankment concerned
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is under consideration. Then, a board corresponding to the ground was settled in
the experimental section of the wind tunnel and a reduced model of the bank was
fixed on it. Next, the distribution of wind velocity was measured on the windward
of the model. From this result, the relation between the heights of model banks and
the profile maps of wind velocity was considered at various wind velocities.

From these experimental results, an investigation was made to ascertain whether
the wind velocity near the ground on the windward of the real bank would exceed
the threshold wind velocity of sand, when sand flying occurred on the seaside on
stormy days, and then the limit of sand arresting effect of embankment was considered.

The results of the wind tunnel experiment are as follows:

1. The mean radius of sand used in this study was 0.33mm, and the spec1fxc
gravity of it was 2.64.

2. The threshold wind velocity of sand movement was 5.9 m/s at the height of
0.2 m above the ground, and it was estimated to be 6.9 m/s at the height of 1 m above
the ground.

3. The models of bank were made on the reduced scale of 1/40 which corresponded
to the three steps of the real bank planned to become 3m, 6 m and 10 m high one
after another.

4. The wind velocities on the windward of model banks decreased near the
ground in every case, and the degree of reduction became larger as the wind ap-
proached the bank and as the height of the bank became higher.

5. The wind became stronger in every case on the top of the bank and on the
upper part of the slope of it. )

The correspondence between model experiment and the actual case was presumzad
that the wind velocity in the model experiment gave the maximum value of that in
the real case. This idea was the basis of estimating the sand arresting effect of
the embankment.

1. As the threshold wind velocity was 5.9 m/s, in the actual case, it was con-
sidered with safety that sand never moved when the wind velocity at the height of
0.2m above the ground was less than 5m/s. Then the lines which connected the
points where the wind velocity was 5m/s were deduced on the profile maps of wind
velocity. And they were compared to determine how these lines changed according
to the three steps of the bank in various wind velocities.

2. When there was no accumulated sand on the windward of the bank, the extent
that the line indicating 5m/s of wind velocity covered the ground became wider in
every wind velocity as the height of the bank became taller. But the extent was
estimated to be less than the distance of 4~5m in every bank when the wind velocity
was 20 m/s or more.

3. In the real cases, flying sand accumulates on the windward of the bank.
However, the accumulated sand is generally considered to increase the quantity of
flying sand which goes over the bank and invades the inner farm land.

4. The larger part of the total quantity of flying sand in one season usually
moves during a violent wind-storm which, however, does not occur very often, but
such wind-storms definitely occur several times with a wind velocity of 20m/s or
more every winter on the seaside of Yamagata Prefecture.

5. From the above-mentioned considerations, it is concluded that one row of
embankment cannot be expected to produce a perfect effect of sand arresting on
the area such as this seaside, even if the bank may be 10m high, and for this
purpose a cover is believed to require very large width. Moreover, the cover which
allows the wind to pass through to some degree such as a shifting sand control
forest is believed to be more effective than an embankment.

6. When there is no means except one row of bank for arresting sand movement
in situations that constitute a very real problem, it is considered to be necessary
for the purpose of reduction of sand going over the bank that the bank be made as
high as possible, built practically near the beach line, and that a windbreak at least
10 m wide with a dense crown density also be planted on the leeward edge of the
bank.
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