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Abstract In this study, numerical analyses for slamming impact phenomena have been carried out using a
2-dimensional wedge shaped structure having finite deadrise angles. Fluid is assumed incompressible and entry
speed of the structure is kept constant. Geo-reconstruct(or PLIC-VOF) scheme is used for the tracking of the
deforming free surface. Numerical analyses are carried out for the deadrise angles of 10°, 20° and 30°. For
each deadrise angle, variations are made for the grid size on the wedge bottom and for the entry speed. The
magnitude and the location of impact pressure and the total drag force, which is the summation of pressure
distributed at the bottom of the structure, are analyzed. Results of the analyses are compared with the results
of the Dobrovol'skaya similarity solutions, the asymptotic solution based on the Wagner method and the solution
of Boundary Element Method(BEM).
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[Table 1] Conditions of numerical simulation(deadrise

angle: 10°)
AAZ AL 10°
%g\;tﬂ(m?,n b %2 Az} At(sec)
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[# 2] 2354 271 (HAZAZE 207
[Table 2] Conditions of numerical simulation(deadrise

angle: 20°)
AAZ AL a
%;iﬁmi )Z]— % Ax At (sec)
) 83,012 5¢-05
) 42,346 5e-05
3 23,552 3e-05

[E 3] =134 24 (AAAARE 30%)
[Table 3] Conditions of numerical simulation(deadrise
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(variation of dropping velocity)
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[Fig. 12] Impact pressure coefficients

with impact at P1 ~ P5

[Fig. 14] Non-dimensionalized vertical
location of impact pressures

AR Ak fAE AAGAO] 10°9] - e A B A H=E 05mds, 1om/s B 1LSm/sE SHo] 5
 ARRE] A717F Imm ofslel ol B o] 2] Aupx] A AH PI~P5o]| AHgsh= FAk FAS Alge (impact

ol 7R e A& B S 9l 2009 30°9) e

pressure coefficients)S UERHATE

o 4w A9 2vlo] Aol ZHUA P olF 7 13 AABAZ 10°, A4 A% 7] 0.5mm
B E] AMA}Sl(similarity solution)¥} 7AA| 2 AS|(BEM) H| A o, 4 £=E 0.5m/s, 1.0m/s D 1.5m/s2 8o &4
2 AASRE 23S HolT r. A0 PIoPsel $AUOL 243 9 F250l g
99 1S AR 10, AR A T 05mm BRlAS 5 FEE ofvio] 89K 1Y AX B8 %
9 A9, 29X PI-Ps AA A WE) el sk 23S ek
WMol QIElS U SEUE HolE: otk Uk &= 2% 14 MABAZ 10° U5 A4 7] 0.5mm
= 22k 2, 30 SRR HOERe] 2ol o 9 A9, Sl SEE 05ms, Loms D LsmisE 5jo] 5
£4ET 0.5m/sE 7|E0E 1.0m/sQ -9 oF 44}, 1.5m/s A 2 A P1~P5o] 20| 2-8-3k nff A WA AL
¢ A oF oA ER STk AE & o Stk Al (®)el whet TR AaE E@—CE}
O 125 AAAAZE 10°, d4H 2=} =7] 0.5mm I 12 ~ 118 149] Ao o5t =4Y A, &

3381



b/ &58)=5) 4127 A8E, 2011

[E 5] atal, Wsl), ALY Fueke] vlw

[Table 5] Estimation of slamming parameters by present study, similarity solution, asymptotic method and boundary

element method during water entry of a wedge

aﬁgefe tii:;) Items Present results Similarity solution Azz{ﬁgtoo;ic BEM
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