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Experimental Study on Stability of Revetment Breakwater
Built on Reclaimed Coral Reef Islands in South China
Sea under Extreme Wave Impact
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Abstract:  The South China Sea has strategic significance for China“s economic development resource exploita—
tion and transportation as well as safeguarding the integrity of territory. Currently a series of coral reef islands have
been successfully constructed in the way of reclamation in the South China Sea by China. In order to maintain the sta—
bility of these reclaimed coral reef islands a large number of revetment breakwaters have been built along the margin
of these reclaimed islands to avoid the strong scouring applied by ocean wave. Therefore the stability of these revet—
ment breakwaters under the impact by extreme ocean waves is the precondition for the stability of these reclaimed
coral reef islands. In this study taking the reclamation project of coral reef islands in the South China Sea as the en—
gineering background three large-scale physical modelling wave flumes tests are conducted to investigate the stability
of the revetment breakwaters built on these reclaimed coral reef islands under the fortified ocean wave impact. The

experimental results of wave flume tests show that the peak impact force on the caisson applied by fortified ocean
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wave could reach up to 50 kPa. The wave-induced horizontal displacement and subsidence of the revetment breakwa—
ters is minor; and it is impossible for the calcareous foundation of the revetment breakwater to generate large deforma—
tion. It is find that residual pore pressure builds up in the reclaimed calcareous foundation of revetment breakwaters
due to the irreversible plastic volumetric strain and overtopping of seawater under wave impact. However liquefaction
does not occur in the reclaimed calcareous foundation. As a result it could concluded that the stability of the revet—
ment breakwaters built on these reclaimed coral reef islands in South China Sea is quite well under the fortified ocean
wave impact. However the water volume due to wave overtopping is excessive. The water volume of overtopping could
reach up to 195 m®/h per meter in length if there is no accropode used to dissipate wave energy; meanwhile it is only
about 56.3 m’ /h per meter in length if there are accropodes are placed in the front of revetment breakwater. It is in—
dicated that accropodes indeed are effective to dissipate wave energy in the engineering practice. Excessive seawater
overtopping from the revetment breakwater certainly will cause the death of vegetation and contaminate the under—
ground desalinated water on these reclaimed coral reef islands. It is highly suggested to pay our attention on the abili—
ty of the revetment breakwaters on these reclaimed coral reef islands in South China Sea to resist overtopping of
wave.

Key words: reclaimed coral reef island; revetment breakwater; ocean wave impact; marine structures stability;
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Table 1 Similarity scale of the physical parameters

in the wave flume tests

/m 1:10
/m 1:10 o
/m 1:10
/s 1:/10 1.51 g/em’;
/(s 1:/10 2.25 m 0.5 m.
/m 1:10
/kPa 1:10 -
/(m* /m) 1:100 2.65 m 0.45 mo.
1 ~2 cm
j 29.95 m
sk 54m  0.45m .
2 ;
Fig. 2 Structural diagram of the revetment breakwater 3.
built on the reclaimed coral reef island
3

2

Table 2 Distance from the wave profile meters

Table 3 Physical properties of the three

kinds of porous medium used in tests

to the right end side of the wave flume

Dy, /m n
/m 0. 0004 0.5
! 2.70 - 0.01 0.493
2 5.35 0.012 0.5
3 8.05
4 12.05
5 16.05
o 3
16
7 mm 0. 3%0
20° ~ 30°; 6
5 mm 0.5% 3
80m 200 m o °
LVDT
2 m
+2.5 cm 0.01 mm
3 o

50 Hz.
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Fig. 4 Dimensions of the accropode and a real view of the layout in tests
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Table 4 The wave conditions set in the wave flume tests
/m /s /m R
1 0.71 2.2 0.3
2 0.71 2.2 0.3
3 0.71 2.0 0.3 3 .

() Wy BRASL 1) 7T 151

(a) Lateral view of the physical model

5

(b) Py EBLRY K 5 B 1

(b) Front view of the physical model after water injection

Fig. 5 The lateral and front view of the physical model after the model is laid
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