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A Study on the Optimum Structural Design of Naval Vessels
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Abstract

Naval vessels are not regulated by the class rules, but by the special
regulations. This study introduces the concept and characteristics of the
regulations of U.S. Navy which has been the most reliable standards in design of
naval vessels in Korea, and intends to help designers to comprehend the effect of
each regulation on design results. Also, an optimum structural design method
combined with the structural analysis theory is proposed for naval vessels following
the regulations of U.S. Navy and is applied to the design of a naval vessel. After
application of the optimum design method, its validity is shown and an optimum
design of midship section is obtained. In addition, the optimum spaces of
longitudinals and transverse web frames are found and the effect of main design
variables can be investigated.
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Table 1 Strength criteria for beams and plate stiffener combinations
(Longitudinal framing)(NSSC 1976)

APPLICABILITY AND

STRENGTH CRITERIA

FAILURE ALLOWABLE

LOADING/FAILURE IDENTIFICATION| STRESS STRESS/STRESS SYMBOLS
LEVEL COMBINATION
BEAM YIELDING - SHEAR | -———- 1.<0.60F, (2) f, = calculated tensile axial stress ;
from local load (P/A) or design
primary stress
BUCKLING - STANCHION F, f.<0.60F. (3) f¢ = calculated tensile bending stress;
due to local load (M/Z)
fc = calculated compressive axial stress;
BEAM-COLUM F, fL<KJF, 4 from local load (P/A) or design
primary stress
fp = calculated compressive bending
TENSILE AND BENDING F, it f.<Fy ) stress (M/Z from local load)

f » = calculated compressive stress on
plate panel (design hull bending
primary stress)

COMPRESSION AND | _____ ﬁ +_f0_ <1.0 ®) fs = calculated shearing stress on
BENDING F, K. plate panel
F, = column strength
PLATING LATERAL LOADING Fy = allowallble axial(bending strength
e (SEE Table 2) excluding buckling
(DISTRIB) F F
S T
2°1.25 " 2.15
EDGE LOADING F, fpSO. 80F, (D F, = ultlmfite strength of plating
(buckling)
F, = yield strength
= plate b i
SHEAR AND EDGE | (5 f1<F. @ F, pale uckling strength '
LOADING pr Js » F,, = ultimate strength of material
K = slenderness coefficient
STIFFENED PLATE - 067 for /760
2 F.F, = 080 for L/7<60
UNDER LATERAL AND | =777% fet1p=0.80 F, ) where, L/#= slenderness ratio
COMPRESS LOADING . [ 1 denotes combination; not summation

Table 2 Strength criteria for pating under lateral loads(NSSC 1976)

- LOWER |FLOODING

STRERGTH R’?DEO vA g |C-VALUE | TOP SIDE | SHELL/ |/DAMAGE

TANK |CONTROL
05 or less | 1.00 AL5086 250 400 500
b C 06 0.98 AL5456 300 470 600

= < 9

t T KVH 0.7 0.94 MS 350 550 700
H = Head of 0.8 0.89 HTS 400 630 800
Sea Water (ft) 09 0.84 HY80 500 750 900
1.0 0.78 HY100 550 800 1000
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