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Abstract

For the analysis and design of ship structures the generalized slope deflection method
( GSDM) taking account of axial elongation effect as well as the bending and shearing de-
formation is developed.

Using the span point concept, the existing slope deflection method is easy to transform
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the variable section to the equivalent uniform one under the bending moment and the shear
force, but it is difficult to analyze the web frame with inclined members because the axial

deformation effect is not considered.

In the present method, the equilibrium conditions including all force components(i.e. axial
force, shear force, bending moment) are formulated at the both ends of the variable section
beam, such that the usual space frame stiffness equation which can be solved easily by the

matrix method is derived. The accuracy and applicability of the present method is demons-

trated by analyzing the ship web frame structures.
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Method Matrix Size | Band Width| NEL
M= = | = |
SDM 16 16 256

///)‘ GSDM 30 9 234

Notes) Ng : Matrix Size (GSDM)
M : Band Width (GSDM)
Ns : Matrix Size (SDM)
NEL : Numbers of Matrix Element

Fig.9 Comparison of matrix sizes for each analysis
method
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Fig.11 Comparison of stress distribution(Test model)
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Table 4 Comparison of running time(CPU)

FEM FEM
(Membrane) (Boam) SDM GSDM
cpu(sec) 650 164 s 4

Table 5 Comparison of structural analysis method
(Web Frame Model)

Charactoristics Merits Demerits
FEM | MembrmeElement §  High Generality for Much nput Time
- Builibrivm Bguation | programming Mixch Computing Time
. Symmetric Banded . High Accuracy Same Lacation of Bending
Stiffness Matrix and Shear Span Point
Difficuk Modeling
of Comer Part
. Boam Elament - Basy Input Same Location of Bending
. Equilibrium Bquatian | - Litde Computing Time and Shear Span Point
. Symmeuric Banded | . High Generality for Difficuk Modeling of
Stiffness Matrix Progranming Comer Pant
. High Accuracy
SDM |- Neglecting Axial Different Location of - Low
Defarmation Bending and Shoer Spm Puiet] - Low Geoenality for
. Moment and Shesr  |. Easy Modeling of Programming
Equation Comer Pant - Difficalt
. Unsymmatric Full . Basy koput Boundary Conditions
Stiffocss Matrix . Listle Computing Time
. Considering Axial . Different Lacation of
GSDMY i Bending and Shear Spen Poing
. Bquitibrium Bquatioo |- Easy Modeling of Comar Part
| Symmetric Banded |- Easy lopwt
Siffncas Matrix . Litde Computing Time
High Generality for
High Accurcy

Note) FEM : Finite Rlement Method
SDM : Slope Defiection Method
QSDM : Gooeralized Siope Deflaction Method
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