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1. Study on Scour in Front of Breakwaters by Standing
Waves and Protection Methods

Isao IRIE*
Yoshiaki KURIYAMA®*
Hirotoshi ASAKURA**

Synopsis

Three dimensional model experiments on the scour in front of the composite type
breakwaters due to diagonal incident waves have been carried out in order to find out
protection methods against scour. Actual evolution of bottom topography in front of
breakwaters under diagonal standing waves were found to be the results of combined
effects of two modes of bedload movements, that is, the movement perpendicular to the
breakwaters with quicker time response and the movement parallel to the breakwaters
with gentle time response. The degree of contribution of those two modes of bedload
movement to scour depends on the direction of incident waves. The maximum scour
appears when the angle between wave direction and the line perpendicular to breakwaters
is less than 30 degrees, and therefore, scour due to two dimensional bedload movement
perpendicular to breakwaters seems to be more significant for maximum scour. Thus,
protection methods were studied experimentally for two dimensional bedload movement.

It is already known that gravels which satisfy ws/w<C10, where up is the maximum
velocity of water particles of incident waves near bottom and w is the settling velocity
of gravels, tend to flock near the nodes of standing waves. Utilizing their effects as well
as the fact that the toes of rubble mounds of ordinary breakwaters come near the nodes
of standing waves of usual storms, the protection methods of gravel spreading were tested
and their effectiveness was confirmed. The effectiveness of the protection method to
decrease reflection of waves by breakwaters were also confirmed,

The countermeasures against the scour due to bedload movement parallel to the
breakwaters were evaluated for each individual protection method.

Particularly, medium and large scale model experiments were carried out for above
mentioned gravel spreading method and it has become possible to make a rough estimate
of the condition of volume and size of gravels to be used for protection.

* Chief of Littoral Drift Laboratory, Hydraulic Engineering Division
** Member of Littoral Drift Laboratory, Hydraulic Engineering Division
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., ah {cm)

Duration of Wave Action (hr)
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___________________ — Loop
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EhdnEen flEE-5, 6, TioB YT B MR 180 4k & ivE
T 660 Z3E DB B C B IO TR 2R Lis b0 T
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5 - = S o Gy | e G By ", "
{cm) (s) (s) {em} (cm) (em)
C-1 1/50 14.0 7.0 1,41 10.0 0. 007
C-2 1/50 4.0 7.0 1.41 10.0 0. 007 0.1 ~0.25 1
C-3 1/50 14.0 7.0 1.41 10.0 0. 007 0.1 ~0.25 2
Cc-4 1/50 14.0 7.0 1.41 10.¢ 0.007 0.1 ~0.25 3
C-5 1/50 14.0 7.0 1.41 10,0 0.007 0.25~0.5 1
C-6 1/50 14.0 7.0 1.41 10.0 0. 007 0.25~0.5 2
Cc-7 1/50 14.0 7.0 1.41 10.0 0. 007 0.5 ~1.0 1 4
C-8 1/50 14.0 7.0 1.41 10.0 0. 007 0.5 ~1.0 2 %_g
c-9 1/50 14.0 7.0 1.41 10.0 0.007 0.5 ~1.0 3
C-10 1/50 14.0 7.0 1.41 10.0 0. 007 1.0 ~2.0 2
C~11 1/50 14.0 7.0 1.41 10.9 0.007 2.0 ~3.0 2
c-12 1/50 14.0 7.0 1.83 13.0 0. 007 0.25~0.5 2
14.0 7.0 1. 41 10.0
C-13 1/50 14.0 7.0 1.83 13.0 0.007 0.1 ~0.25 2
14.0 7.0 1. 41 10.0
D-1 1/25 20.0 5.0 2.0 10.0 0.014
D-2 1/25 20,0 5.0 2.0 10.0 0.014 1.39~2.04 4
D-3 1/25 20.0 5.0 2.0 10.0 0.014 0.70~0.83 4
D-4 1/25 20.0 50 2.0 10.0 0.014 0. 45~0.70 4
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vy Ch T oy 7OBEMNOYFHARTETR
ORI A R OEEROE TR S &
#2 END, 75 VLD AR
Mofolr—RA,
LikD 335 vak, RENTEREREROTRER
KRBT 5.
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