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Experimental study of wave forces on the surface of cylinder structures

XIA Yun-qiang, CHEN Zhao-lin
(Engineering Experiment & Research Center, Navy Institute of Engineering Design & Research, Qingdao 266100, China)

Abstract: Based on the experiment of wave pressure on the surface of cylinder structures and a series of calcalutions, comparisons and analyses
with different existing theories, a new calculation method of the wave forces on the cylindrical surface is recommedded, and a semi-theory and
semi — experience method is adopted here. The recommended mothed is of simple expression with the calculated result close to the testing val-
ue, which can be a reference for the corresponding project design.
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Fig. 2 Model section and testing-spots arrangement
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Tab. 2 Wave pressure on different WL with(without) parapet (umit: kPa)
A A _ Wit @ ok _ B &K L
HEER etk A HHER BEfE R
1 -0.17( - 0.205) 0.93(0.795) -0.595( - 0.635) 0.98(0.825)
2 -0.595( - 0.665) 0.79(0.76) -0.90-0.74) 0.97(0.775)
3 -0.64(-0.51) 0.765(0.725) -0.77( - 0.595) 0.91(0.77)
4 -0.6( -0.465) 0.71(0.675) -0.705( - 0.56) 0.915(0.74)
5 -0.6(-0.42) 0.70(0.705) -0.715( - 0.56) 0.90(0.73)
6 -0.04( - 0.065) 0.905(0.82) -0.47( -0.605) 0.99(0.765)
7 -0.635( - 0.66) 0.82(0.715) -1.035( - 1.01) 0.92(0.725)
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-1.02( - 0.68) 0.785(0.70) -1.045( - 0.75) 0.935(0.705)
-0.98( - 0.57) 0.74(0.68) - 0.835( - 0.715) 0.94(0.73)
10 -0.76( - 0.52) 0.74(0.71) -0.795( - 0.615) 0.925(0.735)
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Fig.3 Wave pressure distribution with(without) parapet
Eh . S SR LA R B R T ELRA ) , 0 Z0 BE X L U4 TOUN 030 B 5 1% A b Do S 86 5 40 A O B TR 38 0 IS U 481 ) 5 max] , min - 5 B985 B IE T
S AE BN DA B S E T s max2 . min2 - 7 B B MR T S e A B SEM B T s max3  min3 - TCMIES IF W S A B BB L
B HE 77 5 maxd .mind - JC 658 B O T 0 5 B0 L B SE IR A7

A ESCB BRI A

1) B8 5 TR 1 b ) 4 7 - B i, S T 55 00 T 38 A0 K/ NI A AR RD , AT A Ry B e Bk FE ) 3R ) 43 7
RE 4, FAERN,ERXR-FELUT , MrEERAZER,HERT RHRELALH BN K ERKN A, Ll
BERMBERE S,

Ha G LBBEEANSHE Bs WaNEIRMEEASGE
Fig.4 Distribution of measured wave pressure during wave crest Fig.5 Distribution of measured wave pressure during wave hollow
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Tab. 3 Comparison of results with different calculation methods for wave pressure on the curve surface of the coffer ( unit:kPa)
m A v awmmw Al RRAs aREEAL  FWE RS
' Max 43.3 33.0 33.374 24.341 23.85 24.341
it i BRI 25.85 23.2 27.674 20.183 21.09 20.183
KW Max 24.5 19.3 18.5 13.5 19.95 19.3
i B K 23.5 18.1 18.5 13.5 12.6 18.1
® K Max 52.0 36.7 38.88 25.916 24.75 25.916
W BRI 29.3 23.0 30.709 20.469 21.9 20.469
Ko Max 31.7 23.1 22.5 15.0 22.0 23.1
i # b2 29.9 20.9 22.5 15.0 16.8 20.9
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Fig.7 Comparison of different methods for wave pressure calculation
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