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Experimental Study on Stability against Wave Action and Applicability in Field of Net-type Unit
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Synopsis
A net type unit with rubble in it is proposed to prevent the scouring. The unit is

implemented practically in a space. The speed of construction of that is confirmed in the

test. A test for exposition is done to investigate the variation of strength for tension. The

results demonstrate the strength for tension is kept in about 60% of initial stage.

Secondary experiment employs the model unit with 1/50 scale to measure the stability

coefficient in wave and tsunami flow actions. The stability is much higher than the

rubble used in the breakwaters. Finally the scouring test is carried out comparing the

sedimentation volume.
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Table 1 Test condition for wearing

Index Content

Water jet test Water speed 10~12{/min

device Sand volume 1.7kg/min

generated by
water jet

Sand Silica-No.5

o . 8, 24, 56,

Photo 2 Filling of inner rubble Wearing time(min) 120, 300
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Table 2 Dimension of net-type unit for wearing test

Type FPU-10(1 t) | FPU-202t) | FPU-30(3t) | FPU-40(4t) | FPUGO(6t) | FPUSO(81)
Formation Net(single layer)
Net 1670dtex X 80strings 1670dtex X 128strings
Density 75mm/per one unit ‘ S50mm/per one unit 50mm H
Strength 2700N/string 4000N/string
for tension
expansion 30%~50%
dtex : weight(g)/10000string

e
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Fig.3 Wearing of concrete (mm) and variation of tension of net-unit material(%)
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Table 3 Test condition for experiment on Kp

Item Content
Flume 2D-Irregular wave flme
Scale 1/50
Water depth 10cm(5m)

1.0(7.1)s, 1.2(8.5)s, 1.4(9.9)s,

Wave period
1.6(11.3)s, 1.8(12.7)s, 2.0(14.1)s

Wave Irregular wave > 1000wave

Model weight 64g (8t) /unit
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Fig.4 Experimental image to derive Kp value
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Fig.5 Relation of damage ratio(%) and wave height H(m)
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Table 4 Stability coefficient of Net-type unit in real scale

T\ ;5(sec) 7.1 8.5 9.9 11.3 12.7 14.1
Kp Case-1 7 11 8 10 7 6
Case-2 10 13 13 -- 10 8

(1)Rubble layer formatted at random

(2) Smooth rubble layer with smaller rubbles

Photo 8 Comparison of two type rubble layer
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Table 5 Test condition for Isbash number

Contents
Implement 2D Wave channel
Scale 1/50
Water depth 10cm(5m)
Weigh 64g (8t) /unit
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(broken line shows approximated linear line)

Table 6 Drifted unit in two trial

Input Tsunami Number of Number of
Height drifted unit in drifted unit in
Case-1 Case-2
5 0 0
6 0 0
7 1 0
8 1 0
9 1 1
10 1 1
11 2 1
12 2 3
13 2 4
14 18 13
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Photo 9 Experiment of scouring and accumulation of

detached breakwater

(b) Breakwater of Net-type unit

Photo 10 Comparison of scouring depth
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Table 7 Scoured and accumulated total sand volume

T(s) 1.2 1.6 2.0
Volume Net-type 48.6 69.5 92.0
(cm2) Rubble 71.4 89.8 143.1
ratio unit/rubble 0.68 0.77 0.64
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