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STUDIES ON WAVE FORCES ACTING ON LARGE
CYLINDRICAL PILES (2)

——Nonlinear Effect of Waves on Wave Pressure and Wave Force—

By Masataka YAamacucH! and Yoshiro TsucHIVA

Synopsis

This paper deals with the investigation of nonlinear effect of waves on wave pressure and wave
force on a large cylindrical pile. Based on the numerical computation of the second order ap-
proximate solution of nonlinear diffraction theory by the authors, it is clarified that nonlinear effect
of waves on the maximum total wave force is of less importance except for the case of small value
of the ratio of water depth to wave length. In the next, from the comparison between the theoretical
curves and the experimental results for wave pressure and total wave force, the validity of the theory
is confirmed. Especially, it is found that the nonlinear effect of waves on the pressure appears
remarkably in front of a pile and that the time variation becomes more asymmetrical toward the
side of a pile.
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Fig. 2 Relation between maximum and minimum total wave force and ratio of
pile diameter to wave length
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Fig. 3 Relation between inertia coefficient and ratio of pile diameter to wave length
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Fig. 4 Comparison between theoretical curves of wave pressure on cylindrical
pile at phase of wave crest and experimental results
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Fig. 7 Comparison between theoretical curves of horizontal wave pressure distribution
on cylindrical pile at phase of wave crest and experimental results
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Table 1 Wave characteristics and water depth used
in the experiments

. [ . ! Wave height of
Wax;:sléinod Wat}elrc:ir::pth ! Pile gléa‘rnneter DIL incident waves
P ) Hocm
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0.8 4.0 . 50.0 ‘ 0.51 | 1.2~12.3
1.0 | 40.0 50.0 . 0.3 ' 1.4~14.6
L2 | 4.0 500 , 0.26 0.9~10.1
1.2 200 | 300 | 016 1 0.9~10.0
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Fig. 11 Comparison between theoretical curves ot maximum total wave force on
cylindrical pile and experimental results (1)
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Fig. 12 Comparison between theoretical curves of maximum total wave force on
cylindrical pile and experimental results (2)
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Fig. 13 Comparison between theoretical curves of time variation of total wave
force on cylindrical pile and experimental results
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