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Abstract ] Hydraulic experiments were performed in order to gain an insight into the quantitative
differences between the perforated wall caisson and its solid wall counterpart in the local pressure
distribution and caisson stability. The results showed that the wave forces acting on local walls
were smaller in the perforated wall caisson than in the solid wall caisson. For the caisson stability,
the critical weights of the perforated wall caisson also turned out to be smaller than those of the
solid wall caisson. The phenomenon was attributed to the dual effects inherent to the perforated
wall caisson, which are the decrease of total horizontal force and the phase difference between the
total horizontal and vertical forces.
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Fig. 1. Overall configuration of the model structure of per-
forated wall breakwater.
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Fig. 4. Installation points of wave pressure sensors.
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Fig. 6. Definition of measured pressure distribution with
one predicted by Goda’s formula in solid wall
breakwater for T=14 sec (---: goda’s formula,
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Fig. 7. Time series of local wave forces in solid wall brea-
kwater (T=14 sec).
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Fig. 8. Time series of local wave forces in perforated wall
breakwater (T=14 sec).
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Fig. 9. Comparison of the time variations of vertical force
at the caisson bottom and total vertical force.
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Fig. 10. Comparison of measured values and the values
based on Goda’s formula for the wave force ac-
ting on the front wall (Z: Goda, a: solid wall,
C: perforated wall).
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Fig. 11. Comparison of measured values and the values
based on Goda's formula for the wave force ac-
ting on the caisson bottom wall (O: Goda,
&: solid wall, O: perforated wall).
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Fig. 13. Comparison of the bending moment at the lower
end of perforated wall between the measured va-
lues and the values based on Goda's formula
(O Goda, C: perforated wall).
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Fig. 14. Wave pressure distribution and wave profile when
the maximal shear force occurs at the bottom of
perforated wall (T=14 sec). (a) positive maxi-
mum; (b) negative maximum.
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Fig. 15. Time series of total wave forces and required wei-
ghts in solid wall breakwater (T=14 sec).
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Fig. 16. Time series of total wave forces and required wei-
ghts in perforated wall breakwater (T=14 sec).

ol A Fye] zhe
o 4 lrHFig 9
Y2 A Kl S Aol Mimpk i) Bk
FiA frAfzEo] gk Ao}

fraA o)l A BN T7He A1Al D el A

HEHZ Aoles raFwke 718 28k K
TEEHY i AT FoF ALEAE ofx EH
e &g gtk zehd, FEAelad Bl #73-
Alol&e) FIEERS A, & FERAERS] 7
A2E A9 sHAAEY sthd) o Aoz AxA
53 A Frfell &3 gL W w]v)Ete} S
&}, Fig. 160] Hol= ZAAEH KFLHE ol AXA
sy e Aoz fAEy GEAFEF
el A BRI RS MEEES A Fel
Hsl7) wEoleh oiwt, fAolsel A KPR
H3) v)EY FEERES AAYS vaske] X, £
Agsl Bl Ad fEAFSS FHAGHY
Hoj A 2ok Bl BAA = ShEEEHY ASE
AT 4 gl ol FuHH AAHHe] A
Al Abgste] EEIRAEREC] olE FHHo Hd
2ol A AA = A )T A3] UE HiEs

Aol WS Fs Act 2te-<
1

=
Fx). ol2d AL dAM dF9%

U

POSITIVE MAX

0.6+ \

Fu
Q.0
pyHd, NEGATIVE MAX, :
-0.8+
-1.2 T T T T T
0.00 .01 0.02 0.03 0.04 0.05 0.06
Relative water depth, y—‘;,
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Fig. 19. Variation of critical weight against sliding with
respect to relative water depth (A: solid wall,
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O: perforated wall).
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