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Abstract ) An cfficient model for the dynamic analysis of caisson breakwaters under impulsive wave
loadings is presented. The caisson structure .is. regarded as a rigid body, and the rubble mound
foundation is idealized as virmal added masses, springs, and dampers using the elastic half-space
theory. The frequency-dependent hydrodynamic added mass and damping coefficients are considered
by using the time memory functions and added mass at infinite frequency. To simulate the permanent
sliding phenomenon of the caisson, the horizontal spring is modeled as a nonlinear spring with
plastic behaviors. Comparisons with experimental results show that the present model gives fairly
good results. Sensitivity analysis is performed for the relevant parameters affecting the dynamic respo-
nses of a caisson breakwater. Numerical experiments are also carried out to investigate the applicabi-
lity to the prediction of permanent sliding distance and critical weight of the caisson.
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Fig. 1. Typical impulsive wave pressures: (a) Wagner type
{no entrapped air pocket). () Bagnold type (entra-
pped air pocket).
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Fig. 2. Definition sketch for a caisson breakwater: (a) cai-
sson breakwater, (b) idealized structural model.
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Table 1. Equivalent properties for rectangular base on elastic halispace foundation

Degree of Height of Spring Viscous Virtual added
freedom soil prism (A constant (K*) damper (C) mass (M)
Horizontal 0.05\/Bl i\@ L ALV Kok, ol
, Elk 097\/Kpihs ,
Rotational 0.35\/bi W 008 phdbly
e K
Vertical 027 /bl —EAI@ZTC‘ 342y Kpd phbl

Note © hi=width and length of the base,

p. v=density and poisson’s ratio of the foundation soil
E=modulus of elasticity of the foundation soil (=2(1+v) G}

G=shear modulus of the foundation soilk
[=moment of inertia of the base,
¢ kz ko=coefficients tabulated in Table 2.
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Fig. 3. Base shear force(F-displacement(&;) relationship of
the nonlinear horizontal spring.
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Fig. 4. Caisson breakwater tested by Oumeraci (1991).
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Fig, 5. Measured impulsive wave forces; {a) horizonial fo-
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Fig. 6. Time memory functions for (a) horizontal motions
(b) rotational motions.
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