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Scale Effects of Stability Parameters in the Hydraulic
Mode!l Tests of Rubble Mound Coastal Structures

Abstract

Scale effects of stability, run-up, run-down and reflection of layered coastal structures are
investigated through the experiments with 7 kinds of hydraulic scale models. The occurrence
mechanism and the control method of scale effects are also discussed. As a result, it is
found that the similarity of permeability of inner layers plays an important role in the occur-
rence of scale effects, which has been neglected in the most of conventional model tests. To
assure the best scale effects for permeable coastal structures, control of Reynolds numbers of
the porous media flow in each layer is recommended. It is also found that Reynolds num-
bers in revetment, filter, and core layer must be greater than 23<10% 3X10°% and 1X10%

respectively.
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% 1. Experimental conditions of waves and breakwater models

‘Scale models. Impérmeable
Proto-type conditions - smooth. slope
1/40 1/50 1/100 - 1/126 models
W, 20ton 310g 1608 20g 10g
W, 5~10ton 150g 80g 10g 58
W, 5~10ton © 150g 80g 10g 5¢
0. lton ‘ 7.0, 5cm
Impermeable Plywood Plywood Plywood Plywood Plywood
Slope 1: L5 1:1.5 1:1.5
'0) 1:2 1:2 1:2 1:2 1:2 1:2
‘ 1:3 1:3 1:3
ralla L2.0 2.0 2.0 2.0 2.0
h, 20m 50cm 40cm 20em 16cm
k. Nonover- Nonover- Nonover- Nonover- Nonover- Nonover-
topping topping topping topping topping topping
T'(sec) 5.0~20.0 1.0~3.2 0.8~2.7 0.7~2.0 0.6~1.8 0.8~1.8
H(cm) 300~1500 7. 5~40 6~30 3~15 3~12 3~15

W, : weight of rubble for revetment,
Wy : weight of rubble for filter ‘layer,
W, : weight of rubble for core layer,
I, : characteristic length of rubble for core layer,
h, : water depth at the toe of breakwater,
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H : incident wave height,

7' : incident wave period,

7, : thickness of revetment,

I, : characteristic length of rubble for revetment,
h, @ crest elevation above the M.S.L.

@ 4.

Definition of the damage ratio.
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