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ADDED MASS COEFFICIENT OF SUBMERGED ELASTIC
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For the design of flexible offshore structures, the wave forces are usually
evaluated based on the Morison equation. Although it is simple to use, there
exists several restrictions to its application. Thus, a correction is made herein
to the added mass coefficient of the equation following the diffraction theory so
that the Morison equation can also be used 1in the case of earthquake excitations
taking into account the scattering of waves caused by the interaction between the
fluid and the structure. The offshore structure considered herein is an elastic
cylindrical column and is analyzed by the finite element method, and it was found
that the fundamental characteristics of the diffraction of the waves do not signif-
icantly depend on the rigidity of the structure but on the size and the circular
frequency of the external excitations. From this, a correction is proposed to be
made to the added mass coefficient that is found to vary along the depth of the
cylinder using in its place that of the rigid cylinder oscillating horizontally
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& DFHqick EFRSE L LS TIWKPTOHER
IKEEN x(z=0) OHHIGEEEMn. DER

HEo¥ER r.=2. 5m re=1. 25m r-=0. 625m
T O
EH IR 2,01 Hz 0. 996 Hz 0. 490 Hz
WEH
EHTO | ANRE | EhTo  ARKRE | EdTo “Uw@b
SEIR 1IREFE | 1.0 Hz | 1 /REH | # 0.605 | 1 XEHE | ¥ 0.36
REHE T REHK |Hz <o | BHY% |1z o
q (Hz) |/khTtp| (Hz) |7ZKbFTD | (Hz) |XkthTo
BERER HEER B ER
6 2.007 37.50 0.995 26. 20 0.490 15. 85
7 2.007 37.24 0.995 25. 80 0.490 15. 88
8 2.008 40.07 0.995 25. 58 0. 490 15. 53
9 2.008 39.53 0.995 25. 27 0. 490 15. 40
10 2.011 41. 60 0.995 25.19 0.489 13.178
11 2.015 41.83 0.996 25.03 0. 489 12.12
12 2.023 41.91 0.995 24.87 0. 489 12.12
13 2.017 42.24 0.982 23. 60 0.489 13.19
14 2.017 42.25 0.996 25. 26 0. 488 16. 18
15 2.022 40.04 0.996 22.84 0. 489 16. 68
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