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DESCRIPTION OF STRUCTURAL DESIGN STANDARDS USING
OBJECT-ORIENTED PROGRAMMING AND ITS APPLICATION TO
STRUCTURAL DESIGN AND CALCULATION

By Masayoshi Nakasuima, Katsuhiko Yamawaxi, Datki Asakura and Bunzo Tsun

Synopsis

Structural Design Standards are described in a computer using production-rules, and advantages
of such description in terms of the completeness checking of respective design provisions as well as
their accuracy evaluation are presented. Background information for structural design, such as com-
mentaries of design standards, previous experimental data, and other relevant documents, is also
stored in a computer and linked with the computerized design standards. A structural design
system, in which computerized design standards and structural analysis programs are linked via a
user-interface, is developed. Here, object-oriented programming is employed for facilitating the
identification of structural members and elements. An example of structural design using the
system devised is presented, its advantages over conventional structural design systems stated, and
the potential of this system as an aid to conceptual structural design demonstrated.
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ﬁnput (geometry, material, force, etc.))

| Analysis (FEM,etc) '
lOutput (force, deflection, etc.))

Conformance : Check

Fig. 1. Outline of computerized structural design system.
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Interface
Standards Processor
Knowledge-Based
Computerized
Analysis Program Standards
User
Analysis Expert Standards Expert

Fig. 2. A structural design system with analysis program and design standards separated.
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Fig. 4. Formation of rule network.
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Fig. 5. Potential as a conceptual design aid.
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DHE PRE Wit S)
DEXE

DO ¢c*Ne
Hi VT EEJEBR R it

Fig. 7. Form of a production-rule.

Fig. 8. Example of design provision
described by production-rule (I).
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Fig. 9. Example of design provision g ’

described by production-rule (II).

IE /\CgPAC IF ¢C
[DO ¢ ¢=0.90 DEE \ THEN

IF Ne BT R
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DO $c*No / DEETE
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Fig. 10. Example of design provisions interconnected.
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Fig. 12. Focus function provided for network system.
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Fig. 11. Overview of network gener- Neagk Acobi®

ated by production-rules. =>Do SQRT(<[H2}> Nyl <[t]>Ne) <fiE]> A.c

o

0=0
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Fig. 13. Example of incompleteness in network.
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Fig. 14. Object-oriented des-
cription of structural system.

O BRE R

W

Fig. 15. Formation of object-oriented network.

A B C D JE F G H |
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4 300] 300 10 151119.8[20400] 6750} 131} 7.51
5 350] 350 12 191173.9[40300{13600f 152 8.84

Fig. 16. Database describing cross-sectional properties.
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Fig. 17. Design provisions described in modulated form.

Yes 2B4RATI N ©LoadkB
Yes Mp D&% an
Yes Me®§QE>—YeS AbOE
=>Do SQRT(<[1|> Mpi<[tT|>Me) <|i]>

Fig. 18. Interconnection of modules.
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Fig. 19. Description of background information.
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Fig. 20. Presentation of standard’s documents.
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Fig. 21. Presentation of previous experimental data.
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