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Improved NSM
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 Surge heave, pitch 
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Radiation / Diffraction 
Radiation 2D 

Diffraction “Exact” solution 

where



4

where
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Radiation 
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Tuck 
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Radiation Timman-Newman
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Radiation 
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Froude-Krylov Exact, NSM, STF 
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Scattering 

STF 
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Radiation 
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Far-Field Method

where
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For integral

For integral
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Computation of Kochin function

where

where

singular integral
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Numerical integral Analytical integral

Very fast in convergence

next page



Analytical integration for the singular integral
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where



Length: L (m) 2.000

Breadth: B (m) 0.300

Draft: d (m) 0.125

Block coefficient: Cb 0. 5607

Midship coefficient: Cm 0.9091

Water-plane Area: Aw / LB 0.6933

Center of buoyancy: OB/d 0.4299

Center of gravity: OG (m) 0.0404

Principal dimensions
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Slender modified Wigley model
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surge, sway, heave
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roll, pitch, yaw
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radiation Timman-Newman

Tuck

Diffraction scattering

radiation “STF”

Diffraction “NSM” 
“EXACT” 

“EXACT” “NSM” 
scattering

Masashi KASHIWAGI, Emeritus Professor of Osaka University & Kyushu university

Far-field method
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Slender modified Wigley model
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Slender modified Wigley model
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Added Mass & Damping Coefficient
Slender modified Wigley model
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Added Mass & Damping Coefficient
Slender modified Wigley model

A53= A35 Timman-Newman

B53= B35 Timman-Newman
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Wave-Exciting Forces

EUT

EUT

NSM

Slender modified Wigley model
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Ship Motions & Added Resistance

Using computed results only
Heave Pitch

EUT
EUT

Slender modified Wigley model
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Ship Motions & Added Resistance

Using measured A53, A35 & B55
Heave Pitch

A53, A35 B55 B55

pitch

Slender modified Wigley model
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