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Table 1 Experimental condition of random waves

Field Scale Exp. Scale
Case | Ty(8) |Hyn(m) | Tys(8) | Hyp(cm)
Run1 7.0 1.39 1.28 4.63
Run2 7.0 2.12 1.28 7.05
Run3 7.0 2.80 1.28 9.33
Run 4 7.0 3.42 1.28 11.40
Run 5 55 0.90 1.00 3.00
Run 6 55 1.40 1.00 4.67
Run 7 55 1.93 1.00 6.42
Run 8 5.5 2.40 1.00 8.00
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Fig.7 Relation between deep-water significant wave
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Fig.8 Comparison of measured random wave heights
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Fig.11 Comparison betrween measured and calculated
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Fig.12 Relation between deep-water wave steepness and
runup height by using submerged breakwater of Case 5
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Fig.13 Relation between deep-water wave steepness and
runup height by using submerged breakwater of Case 7
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Fig.14 Relation between deep-water wave steepness and
runup height by using submerged breakwater of Case 8
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Fig.15 Relation between mean wave height and mean
runup height by using submerged breakwater of Case 5
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Fig.16 Relation between mean wave height and mean
runup height by using submerged breakwater of Case 7
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Fig.17 Relation between mean wave height and mean
runup height by using submerged breakwater of Case 8
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Fig.19 Bottom contour for calculation of random
wave transformation
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Table 2 Summary of calculated wave heights at piers

bizbye:ihiA
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#mART 117 1.01 081 053
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pl5 Hmax H1/10 H1/3 Hm
WS 146 121 097 061
#|R7T 056 046 037 024
pl16 Hmax H1/10 H1/3  Hm
= 186 166 143 095
#RT 072 064 055  0.36
£2 (B=10m)
pl5b Hmax H1/10 H1/3 Hm
¥® 236 204 168  1.08
#RTT 091 078 065 041
p16 Hmax H1/10 H1/3  Hm
= 325 239 199 129
#|RT 125 092 076 050
£3 (B=20m)
pl15 Hmax H1/10 H1/3 Hm
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#RT 058 050 0.41 0.26
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= 143 130 111 073
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Table 3 Summary of calculated wave heights at piers

EEHE  T1/3=15s, H1/3=12.3m
bizbre:iti

P15 Hmax H1/10 H1/3  Hm
ES 363 277 212 1.39
|ART 140 107 082 054

P16 Hmax H1/10 H1/3 Hm
S 455 407 318 199
|RT 1.75 156 122 076

=1 )

P15 Hmax H1/10 H1/3  Hm
S 246 235 21 1.44
BRT 095 090 081 0.55

P16 Hmax H1/10 H1/3 Hm
S 368 325 253 163
BRT 142 125 097 063
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Wave Runup on Circular Pier and Countermeasure of Its Reduction
Hajime MASE, Tomotsuka TAKAYAMA and Kazuani Kosho*
* Graduate School of Engineering, Kyoto University

Synopsis
This paper examines the characteristics of wave runup on a circular pier of bridge constructed in a shallow
water, and investigates the countermeasure for the reduction of wave runup by utilizing a submerged breakwater.
The experimental results showed that the wave runup of regular and random waves increase in proportion to the
incident wave height at the pier. Therefore, the wave runup height can be reduced by damping incident waves.
From this point of view, the effect of submerged breakwater on reduction of wave heights and wave runups are
investigated by hydraulic experiments and numerical simulations.

Keywords: coastal circular pier, Wave runup on pier, splash, submerged breakwater, wave control, wave
transformation
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