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Fig.1 Image of counter-weight type block
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(a) Ruble on mound

(b) Rubble employed to fill the step
Photo 3 Special rubble employed in counterweight block

Table 1 Dimension of rubbles in experiment

Red
Mound

Green Orange(inner)

Weight 122.6g 69.3g 135.4g
Density 2.7g/cm3 2.5g/cm3 2.5g/cm3

Width 4.7cm 4.6cm 5.1cm

Length 7.0cm 5.2cm 7.1cm
Thickness 2.7cm 2.6cm 3.4cm

W/L 0.67 0.89 0.72

Diameter 5.4cm 4.1cm 5.2cm
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Fig. 2 Variation of measured tension on time

(a) Frame in Case 2

(b) Tile for Case4



(c) Panel for Case 5 and 6
Photo.4 Variation of mound employer in friction test
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Table 2 Tension test for normal and counterweight
block

Fig.3 Variation of friction factor of flat type block

Fig.4 Variation of friction factor for flat and counterweit
block(CWB)

Fig.5 Variation of flat and CWB for case 4

Fig.6 Variation of case with inner ruble side inside foot
and bed
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Fig.8 Comparison of friction factor for case using
initial(red) and maximum (blue) tension



Fig.9 Comparison of total friction in case using
initial(red) and maximum(blue) data
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Experimental Study on Application of Counterweight Block for Breakwater Improvement

Tetsuya HIRAISHI, Hiroshi MATSUSITA(1), Tatsuya KAWATA(1) and Akihiro ANDO(1)

(1) Department of Civil and Earth Resources Engineering, Graduate School of
Engineering, Kyoto University

Synopsis
Wave heights and periods have been increased mainly due to the global warming. The probability of

accidental waves larger than the design wave condition increases. The improvement of breakwater needs the
large cost and long construction duration. A simple improve method to increase the breakwater stability is
proposed. In the implementation, a rectangular concrete block with central hole filled in rubles is installed at
the backside of breakwater to increase the horizontal resistance expecting ruble friction. Experimental works
with 1/4 scaled mode demonstrate the application of the counterweight blocks (CWB).The safety factor of
breakwater sliding due to accidental wave condition is partially improved by employing CWB.

Keywords: counterweight block, model experiment, tension meter, breakwater stability


