V. Reyl), J. Touboul)

Since the work of Longuet-Higgins (1950), it is well known that under a partially
standing wave system, the second order pressure disturbances propagate to the
bottom. In deep water conditions, they do not vanish and become independent
from the water depth. As a consequence, the second order pressure term can be
Iarger than the flrst order term. The purpCEe of thls work IS to compare the relatlve
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sults to the norﬂmear :'_j' :

The experiments were conducted in the Ocean Engineering Basin (BGO) FIRST, in La
Seyne sur Mer, France. The setup corresponds to a submerged plate, as illustrated in

figures 1 & 2. The instrumentation was constituted by 18 resistive wave probes, and 16

pressu re sensors

A " —_— B _ & Figure 1: Picture of the plate submerged in

- ': v ; \V]l' n ‘\  4 i .
i_Y%!‘d_s& S ____'jbéa‘,\ﬁ\_i.! -JB (0 constant water depth of 3m, extending

!‘!ﬁg”{g?_m ,.;\\ 8\ 35\ 9 ¥l | from 0.5m to 0.6m from the surface.
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Figure 2: Side view
of the experimental
setup, presenting the
18 wave probes and
16 pressure sensors
locations.
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(1) LSEET, ISITV, Toulon, France
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Figure 3: Sketch of the domain decomposition used
in the analytical model (first & second orders).

INSU

Observer & comprendre

The first order approach assumes that each
domain (see figure 3) admits for solution

two propagating modes and 2xN local
modes. A linear system is obtained by

imposing the continuity of pressure and

flux at each domain interface (Takano,

1960). The approach might be extended to

the next order by considering the forcing due to first order solutions. These terms are:

3l¢ a)3 COSh(2k+ (h T Z)) 2l(k x—at)
4g° sinh®(k,h)

0, =

10O *(2cosh(2k_h) — 1)
2g”sinh”(k_h)

Q.=

L. Q0 [3COSh(2k h) +3cos(2k,h) —2cosh[2(k, +ik )h]—4] cosh[(k, —ik )(z+h)] ik x-ia

0, = 8g sinh? (k. h)sin (k h)

cosh[(k, —ik )h]

these terms have to be considered in the new boundary conditions at each domain
interface. A new linear system is obtained, and its solution provides the amplitudes of

P/P.

second order modes.

Results obtained analytically and
experimentally are  plotted |
together in figures 4 & 5. Figure 4 .4 .
(Tp=1.9s) correspond to waves
propagating in finite depth, while _ |
figure 5 (T =1.4s) correspond to .|
waves propagating in infinite
depth conditions. T -
o Tp-1.4.s 1 \/ \/ .
. Figures 4 & 5: Bottom pressure
T distribution normalized by the
8 pressure induced by incident waves.
T Symbols correspond to the data
obtained experimentally, while solid
T lines are the analytical results. Red
’ .. _ curves correspond to the
T Seeen fundamental frequency, blue curves
“%®ee * \_—_|correspond to the first harmonic.
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