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Numerical Simulation of Two-Dimensional Shipping Water by Using a
Simplified Model
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Abstract

Hydrodynamic characteristics of shipping water on deck are investigated by using a
simplified two-dimensional model. Formulation of the shipping water on deck leads to a
nonlinear hyperbolic system of equations based on the shallow-water wave theory.
Time-domain solution of these equations are obtained numerically using a finite difference
method which adopts predictor—corrector method for time-marching and 2nd upwind
differencing method for convection term calculation.

To confirm the validity of the present numerical method, we calculated some shallow-water
wave problems accompanving a bore and compared the obtained results with the analytic
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solutions. We found good agreements between them.

Through the calculation results of shipping water on deck, we show that the shipping water
flows into the deck as a rarefving wave and grows into a bore after colliding with a deck
structure., Also we examined the effects of acceleration and slope of deck and found that they
have significant influences on the flow of shipping water.
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Fig.12 Simulation
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Fig.13 Simulation of shipping water-
reflected flow (the same as in Fig.12)

4
Som e t/ab=25
----- t/at=50
S t/at=75
_ — t/at=100
€3]

o

u{m/sec)

J
o

]
[
'
~
1
[

Fig.14 Simulation of shipping water-inflow(the
same as in Fig.9 except ag= -10° )
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Fig.15 Simulation of shipping water -
reflected flow (the same as in Fig.14)

RELGHEEE R 6 33 & 5 2 % 19964F 55

u(m/sec)

4
S- - - t/et=25
- .- t/et=50
1 e t/at=75
—_ ——— t/at=100
g2
U e R R o e e e S R A m e
-3 - - -1 4] 2 3 3
x(m)
10
03 :
e N
—103: MY
-5 LT3 - -1

u(m/sec)

4
S - - y/at=25
---o- t/et=50
] e t/at=75
— — t/at=100
£,
z
1
Otrrrrr
—. 10
14 4
L 4
W P
~ 0
E 7
=R |
=10 T

Fig.16 Simulation of shipping water - inflow

(the same as in Fig.9 except agx= 10" )
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Fig.17 Simulation of shipping water -

reflected flow (the same as in Fig.16)

Fig.18 Simulation of shipping water - inflow
{the same as in Fig.9 except a,= g and

Ax = 0.2m)
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Fig.19 Simulation of shipping water -
reflected flow(the same as in Fig.18)
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Fig.20 Simulation of shipping water - inflow
(the same as in Fig.9 except a.= -0.5g)

tl Y -- == t/at=150
318 e t/at=250

4

T el e t/at=350

i VT —— t/at=450

u{m/sec)

Fig.21 Simulation of shipping water - reflected
flow (the same as in Fig.20)
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