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Summary

As a sequel to Ref 1, comparison between resuits of theoretical calculation and tank experiment
was mainly carried out at the zone where encounter frequency approaches zero in following
waves. Vertical shearing force, which was not dealt with previously, is included in this
paper. Meanwhile, problem on following long crested irregular waves are also dealt with.
The following are outlines of conclusions.

1) Calculated results by the widely used New Strip Method (NSM) or Ordinary Strip
Method (OSM) for transfer function of vertical shearing force in following waves were
compared to experimental results. This comparison shows bad agreement, worse than that
in the case of vertical bending moment. Hence, these methods are regarded to be imprac-
ticable in following waves.

2) Transfer function of vertical shearing force by N(A), recommended in the previous
paper to be a new practical method for vertical bending moment, shows a considerable dif-
ference from experimental results. Therefore, it can not be regarded as having practical
precision of prediction on vertical shearing force.

3) In following waves, results of theoretical calculation of vertical wave loads transfer
function at F,=0 express experimental ones the best quantitatively in any ship speed. Hence,
this approximate calculation can be recommended as a practical tentative one.

4) Tt is understood that there is still certain problem in calculation of diffraction forces
and Froude Krylov forces in following waves by presently used theoretical methods.

5) By applying transfer function obtained from experiment, characteristics in long crested
irregular following waves can be precisely predicted. In other words, despite the singular
form of spectra in the encounter phenomena in following waves, the popular method of short
term prediction based on the principle of linear superposition is proved with experimental
evidence. '

6) Encounter mean period, both obtained from estimated encounter spectra and measured
directly from encounter time history, appear to be nearly identical. This means that it is
possible to predict encounter mean period in long crested waves from encounter spectrum.
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Fig.2 Wave exciting moment in following
waves at F,=0. 275
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Fig.3 Transfer function of vertical bending
moment in following waves at F,=0.4
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Fig.4 Wave exciting moment in following
waves at F,=0.4
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Fig.5 Transfer function of vertical shearing
force in following waves at F,=0. 275
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Fig.6 Wave exciting force in following
waves at F,=0, 275
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Fig.8 Wave exciting force in following
waves at F,=0.4
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Fig. 10 Transformation to encounter spectrum
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Fig. 12 Double amplitude extreme value distribution of waves and encounter waves
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Fig. 13 Estimated power spectrum
of vertical bending moment
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Fig. 14 Measured and estimated encounter
power - spectrum of vertical bending
moment
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Fig. 15 Double amplitude extreme value dis-
tribution of vertical bending moment
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Table 1 Comparison of characteristic values between measured encounter
power spectrum and transformed ones of vertical bending moment

VERTICAL BENDING MOMENTS at MIDSHIP in an Irregular Wave

measured transformed value (t)
value (m Transfer Fn. applied experimental OSM NSM NSM(A) FXK
0.183 i [Kg-m] 0.184 0.093 | 0.203 | 0.190 | 0.260
1.00 (VR ) e/ (/R )m 1.01 0.51 1.11 1.04 1.42
3.70 To2 [sec] 3.57 4.02 4.16 3.97 4.05
1.00 (To2)t/(To2)m 0.96 1.09 1.12 1.07 1.10
3.40 Ty [sec]) 3.41 3.38 3.58 3.59 3.48
1.00 (T2u)t/(Tou)m 1.00 0.99 1.06 1.06 1.02
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Fig. 16 Estimated power spectrum
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ARBOECIFIEE LWERE LR TV, ¥ NSM power spectrum of vertical shear-
(&) DIEBRRFERALLEA b 13 1E EMc—RKLT ing force
Bh, ERAEIEDSO DRIV IS,

é{zkﬂ’\]?l, n’ﬁfﬂﬂﬁ-{'“ PR "C‘Qi, Fig. 14 znroﬁ{% VERTICAL SHEARING FORCE ?;o}\:;g:hgplitude)
37}15 0& E?:@i % Kz—%.:f)‘; 7,3: L‘o i f; Fig.» 13 D . fe Measured Value Expected Value

— no. of peak=z180 calculated from Spectrum J
=0 WBFAREHRSIT vV, OECE L WEER E 2 H__ =0.445 {xgl 2.505/fey =0.478 [Xg)

e T s . Hi/s =0.678 [Kg] 4.004/me; =0.765  [Kg]
Tislo FHRAE Tooy BI Ty TIRANRZ b |H1/1=0.899 (K] | 5.092/Fes =0.973_(Kg]
DFRICIIAEERENR S B O THD, TRTED TR Hnax =1.200 [Kg] Hizisp =1.344  [Kg)

. . R Tz =4.33 [sec] Toa =3.96 [sec]
%ﬁf%%@(%ﬁﬁﬁfﬁﬁ&cﬁﬁ“&fi<y ‘?-’\\VC@{Eﬁl Tp =3,94 [sec] T2 =2.87 [sec]
IHITERECS L ER 7> TB, -

WIREEI DB LT, BT =— 2 v + LR, (%) }— — Rayleigh Dist,
Fig 16~18, Table 2 ksS4 R L, Fig 16 OIS 201 N V.S.F.
A7 ML OHEE B e BEREIGERIRT Figs
RLELDTHD, Fig 16, 17 3 X0 Table 2 7 58 1ok
ek o, NA) B & & EHEERT L5 R
B0 V'mo 38 X0 T, Toy DHEEREEEIHERT = — 2 ) , . . )
v MEHARZ UL By, Fig 16 CHRECRINTWS X 0 04 0.8 12 (Kg)
51, R TRERITEEYR LT NSV, Fig. 18 Double amplitude extreme value
OSM itkIT 3 fe=0 & CORBILEHEICHIz-T distribution of vertical shearing force

NI | -El ectronic Library Service



The Soci ety of Naval

Architects of Japan

BOHBE R SRGHES L BERRFELSWLT

83

Table 2 Comparison of characteristic values between measured encounter
power spectrum and transformed ones of vertical shearing force

VERTICAL SHEARING FORCE at MIDSHIP in an Irregular Wave

measured Transformed Value (t)

{value (m)! Transfer Fn. applied { experimental osM NSM NSM{A) F.X.
0.191 /e g {Kql 0.213 0.038 | 0.585 | 0.421 0.325
1.00 (Ve t/ (VRegdm 1.12 0.20 | 3.06 2.20 1.71
3.96 Too [sec]) 4.68 9.85 7.38 5.31 5.10
1.00 (To2)t/(Teo)m 1.18 2.49 1.86 1.34 1.29
2.87 Tay [sec] 3.97 4.80 4.34 4.01 3.96
1.00 (T2u)t/(Tou)m 1.38 1.67 1.51 1.40 1.38
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Fig. 19 Measured and estimated encounter power spectrum

of longitudinal motions
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Fig. 20 Double amplitude extreme value distribution

of longitudinal motio
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Table 3 Comparison of characteristic values between

measured encounter power spectrum and trans-

4 RERBEAFHBKS

formed ones of longitudinal motions FEEHERMEOHTE
measured transformed value (t) MEOBREEEN S, FHT 2050
value .{m) § Transfer Fn. applied | experimental NSM AIE LG Aus, BUOIREEY 2D ERTER
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of standard deviation

of vertical wave loads in head and following sea
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