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STUDIES ON WAVE FORCES EXERTED ON LARGE
CYLINDRICAL PILES (1)

—— Characteristics of the Distribution of Wave Pressure and
the Variation of Water Level

By Yoshito TsucHiYA and Masataka Y AMAGUCHI

Synopsis

As a first step to clarify the wave forces on large cylindrical piles, some experiments on the
characteristics of vertical and horizontal distribution of wave pressure and variation of water level
along the piles were carried out.

Compared between the theoreticel curves of them computed from the diffraction wave theory
and experimental results including the results of other researchers, it was concluded that this theory
predicts relatively well the experimental results at phase of wave crest for wave pressure in the case
of large value of h/H| except for small deviation from them where % is the water depth and Ho is
the incident wave height, but that the correspondence for wave pressure at phase of wave trough
and variation of water level is poor.
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Fig. 1 Definition sketch of co-ordinate system.

n=(H,/2) e-iatniue,.i"{]"(kr)+a,‘]{" @ (kr)}cosné, e,,:{é g; z(g ..................... (1)

plpg=(H,/2){coshk(h+2z)/coshkh} et i eni® {Jolhr)+a,H, ¥ (kr)}cosnf—z ---(2)
n=0
ay=—Jy(ka)/H, @) (ka), an={nJ,(ka)—kaJys1(ka)} /[{nH, (Z)(ka)_kaHni»l(z) (ka)y, n=1
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7 =(H,/2){—2i |xka} e—mg;oa,,incos RO H @ () +overeeeeneeeereeieeeesieniesieen. (4)

pleg=(H,/2){—2i |wka} {cosh k(h+z)/coshkh}e~t* f;ua,,i"cos n6/H,? (ka)—z ---(5)
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Fig. 2 Schematic sketch of wave water tank used.
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Table 1 Wave characteristics and water depth used in the

experiments.

T sec . hem Dcem H,cm
0.8 40.0 40.6 0.95~ 9.25
1.0 40.0 40.6 0.73~ 9.32
1.2 40.0 40.6 1.41~10.04
0.8 40.0 24,2 1.26~ 9.70
1.0 40.0 24.2 1.00~ 9.95
1.2 40.0 24.2 1.39~ 9.50
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Fig. 3 Relation between generated waves and order number of waves.
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Fig. 4 Comparison between theoretical curves of wave pressure on vertical cylinder at
phase of wave crest and experimental values.
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Fig. 6 Comparison between theoretical curves of time variation of vertical wave pressure on
vertical cylinder and experimental values.
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Fig. 7 Comparison between theoretical curves of horizontal wave pressure distribution at phase of

wave crest and experimental values.
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Fig. 8 Comparison between theoretical curves of time variation of horizontal wave pressure on
vertical cylinder and experimental values.
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Fig. 9 Relation between incident wave height and wave height at # =0 on vertical cylinder.
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Fig. 10 Comparison between theoretical curves of time variation in water level at § =0
on vertical cylinder and experimental values.
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Fig. 11 Comparison between theoretical curves of spacial variation in water level along
vertical cylinder at phase of wave crest and wave trough at §=0 and experi-
mental values.
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Fig. 12 Comparison between theoretical curves of spacial distribution of wave height
along vertical cylinder and experimental values.
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Fig. 13 Comparison between theoretical curves of spacial variation in water level in
front of vertical cylinder and experimental values.
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