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Structural Design of Mid-Ship Section by Expert System

by Hideomi Ohtsubo, Member Mitsuru Kitamura

Summary

Since many design variables affect each other for ship structural design, it is difficult to
decide them all at one time. Generally, a large number of trials in updating those variables
is necessary to complete the design in order to satisfy the requirements by a customer and
some other conditions. Hence, constructing expert systems for helping ship structural design
have been desired these days.

In this paper, the expert system for aiding constructing a bulk-carrier is studied with
emphasis upon the structural design of the midship section. The expert system is written in
LISP which makes it possible to have more consultative and interactive systems. A knowledge
base is called for deciding design variables, which are checked in a rule base and are updated
until all conditions are satisfied. After assuming the initial design variables at the midship
section with satisfying NK-rules locally, the longitudinal strength of the section is comput-
ed.  An optimization technique is developed for obtaining the required longitudinal strength
at the midship section in which the minimum weight is chosen to be an objective with handl-

ing the design variables as discrete numbers.

For an illustration of the system, a bulk-carrier is designed.

The procedure of deciding

the midship section is demonstrated in this paper which started from the two requirements

such as “dead weight” and “speed of ship”

In order to check the efficiency of the created

system, the midship section is compared with one having the same principal requirements.
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Table 1 Angle Steels (type 1-6) and Built
up Sections (type 7-8)

A a b c d

typel | 29.66 200 90 9 14
type2 | 3747 250 90 10 15
type3 | 42.95 250 90 12 16
typed | 4622 300 90 11 16
types | 5267 300 90 13 17
type6 | 6859 400 100 13 18
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type7 | 82.00 550 100 12 16
type8 | 96.20 600 125 12.5 16
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Table 2 Large Flat Bar (type 9-15)

A a b b
type9 140.0 250 16.0 —>‘ ﬁ

typel0 155.0 250 220 o
typell 163.5 250 254
typel2 166.5 350 19.0
typeld 177.0 350 22.0

typeld | 1016 400 254
typels | 1143 450 25.4

A (@R : (cmd)

a, b : (mm)
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Fig.1 Flow Chart of Locally Optimization
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Table 3 Principal Design Parameters of Model
Ship and Designed Ship (CASE-1)

=R =0 K AT L
DEAD WEIGHT 59500 ton 61440 ton
LENGTH P.P. 218.0m 2100 m
BREADTH 32.2m 32.2m
DEPTH 182 m 17.8 m
DRAFT 12.2m 13.0m

Table 4 Principal Design Parameters of
Designed Ship after Restriction

(CASE-D
xEH AEYRF 4L
DEAD WEIGHT 59694 ton
LENGTH P.P. 218.0 m
BREADTH 322m
DEPTH 18.2m
DRAFT 122 m
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