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Applicability of CADMAS-SURF Code for the Variation of Water Level
and Velocity due to Bores
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ABSTRACT: This study inwestigates the applicability of CADMAS-SURF (Super Roller Fume for Computer Aided Design of a MArtime
Structure) code based on the Navier-Stokes solver to predict bore phenomena. The time wariation of wave levels and velocities due to the bor
propagation were computed for the different bore strength conditions. In order to verify the numerical results by CADMAS-SURE, laboratory
experinents were also performed, using the DPIV and LDV measuring system. The wumerical results were compared to the experimental dah
and the analytical predictions by the NSC method based on fully wonlinear shallow-water theory by the nethod of characteristics. It appes
that the CADMAS-SURF slightly overestimated the water-surface level measured by the laboratory experiments and its discrepancy becons
promivent as the bore strength increases. The predicted propagation speed for a bore was also slower than that by the experiment and NSC
method. However, the temporal variations in velocities were in relatively good agreement with the experimental data for all cases, except for
overshooting and undershooting in the front face of a bore, which may be derived from the wumerical instability. Further, CADMAS-SURF
successfully simulated the decrease in the water level and velocity caused by the effects of negative waves reflected from the upstream end wall.
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Fig. 1 Schematics of the experimental apparatus
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Table 2 Measuring point by LDV

z(cm)
h, (cm)
0.8 14 19 30 36 46 56 82 89
1.25 O ¢ ¢ o ¢ o) x x x
1.50 O ¢ ¢ o ¢ o) x x x
1.75 ¢ ¢ ¢ [} o) o) x x x
Fig. 2 Schematics of digital particle image velocimeter setup 200 R g
225 x ¢ ¢ x ¢ ¢ o o) x
Table 1 M . int by DPIV 250 O O O ¢ ¢ o o) o) e)
able easuring point by 275 o o y y o o o o o
hy (cm) 125 155 175 200 25 250 275 300 3.00 o o o o ©o ©o ©o o ©
15 x x x x x o x o O: measuring, x: not-measuring
z(em) 3.5 co o o o o o o ©O
' Table 3 Bore characteristics by NSC method
7.5 X X X X X O X O
O: measuring, x: not-measuring u
hyfem)  ho(em)  holem)  c(m/s) un(m/s) Fr= 2h
)
1.00 2 5.08 0.94 057 0.81
c 1.25 2 585 1.06 0.70 092
I
e 150 2 6.58 1.18 0.82 1.02
1.75 2 7.27 1.29 093 110
U —p
l _l_ 200 2 792 1.39 1.04 118
T f 225 2 855 149 114 1.25
Fig. 3 Definition sketch of the generated bore 250 2 915 1.58 1.24 1.31
275 2 9.74 1.67 1.33 1.36
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Table 4 Computational condition in CADMAS-SURF

Difference Time

scheme  step Matrix solver

Version Grid resolution
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Fig. 4 Comparisons of the computed water surface level and the experimental data. Continuous line: results by CADMAS-SUREF;

dashed line: results by NSC; empty circle: measured data
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Fig. 5 Comparisons of the computed velocity with the experimental data. Chain line: results by NSC continuos line: results by
CADMAS-SURF; dashed line: measured data by LDV; empty circle: measured data by DPIV
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