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Abstract: Recem Advances in Optimal Structural Design documents developments in structural
optimizaiion theory and application ever the past twenly years. Advances in algorithms and
computational methods include methods, algorith for discrete
variables and muktiple objectives ional methads for preliminary and I design,
optimization for life-cycle cost considerations, and optimal design for frames with semi-rigid
comnections. Performance-based dmgn l|-ss gwm! :Uns"lemlﬂe attention recently, partscularly
within the seismic design multiple performance
objectives comesponding to various =xpema levels of hmrd A sizable portion of this book
addresses this Wopic, & optimization is expected 10 play an imporiant role in this arca. Finally,
several thousand journal papers related to optimal structural design are cited, indexed by topic, as
a resource for researchers and students in the field.

Library of Congress Cataloging-in-Publication Data

Recent advances in optimal structural design / the Technical Commitiee on Optimal
Structural Design of the Technical Administrative Commitiee on Analysis and
Computation of the Technical Activities Division of the Structural Engineering Institute
of the American Society of Civil Engineers - edited by Scott A Bums.
. cm
Includes bibliographical references and index.
ISBN 0-T844-0636-7
1. Structural optimization. 1. Bums, Scott A. II. Structural Engineering Institute.
Technical Comminee on Cptimal Structural Design

TABIRE Rd3 2002
624,177 heac 2 2002026000

Any statements expressed in these materials are those of the individual authors and do not necessarily
represent the views of ASCE, which takes no responsibility for any statement made herein. Mo
reference made in this publication 10 any specific method, product, process, or service constines or
implies an endorsement, recommendation, or warranty thereof by ASCE. The materials are for general
information only and do not represent a standard of ASCE, nor are they intended as a reference in
purchase specifications, contracts, regulations, statutes, or any other legal document. ASCE makes no
representation o warranty of any kind, whether express or implied, concemning the accuracy,
completeness, suitability, o utility of any information, apparatus, product, of process discussed in this
publication, and assumes no liability therefore. This information should not be wsed without first
securing competent advice with respect (o its suitability for any general or specific application.
Amnyore utilizing this information sssumes all liability arising from such use, including but not limited
1o infringement of any patent or patents.

ASCE and American Society of Civil Enginesrs—Regisiered in U.5. Patent and Trademark Office,

Photocopies: Authorization to photocopy material for internal or personal use under cireumstances not
falling within the fair use provisions of the Copyright Act is granted by ASCE to |ibraries and other
users registered with the Copyright Clearance Center (CCC) Transactional Reporting Service,
provided that the hase fee of $3.00 per article plus $.50 per page is paid directly to COC, 222
Rosewood Drive, Danvers, MA 01923, The identification for ASCE Books ks (-7844-0636-7/02/ §8.00
+ §.50 per page. Requests for special permission or bulk copying should be addressed 10 Permissions
& Copyright Dept., ASCE.

Copyright © 2002 by the American Society of Civil Engincers. All Rights Reserved
Library of Congress Catalog Card No: 2002026090

ISBN 0-7844-D636-7

Manufactured ir the United States of America.

338 RECENT ADVANCES IN OPTIMAL STRUCTURAL DESIGN

1651 Rahman, MK. Mullevel opimization appled o hull gieder design using three pancd forms S Optiigeses, v T
n1-2 199, p 126-137.

1632 Rajagopalan, H 8. Grandhi, R V. Reliability based strucrisral analysis and optimization in X window envirosment
Compasrrs €= Stemetares, v 60 0 1 Jul 3 1996 p 1-10,

1633 Rajan, S D, Sizing, shape, and topology design oprimizarion of rrusses using genesic slgorithm fusmsa of Siractuns! Eng'
werring ASCE. v 121 0 10 Oue 1995, p 14B0- 1487,
1634 Rajan, § D. Hrbeid nonlinesr programming method For design oprimization. fawrsa of Siriual Meckauics v 14 0 4
1086 p 455474,
1635 Rajan, 5 D. Belegundu, A D. Shape optimal design using fictrious kads. ALAA Jowmal v 27 0 | Jan 1989 p 102-107.
1636 Rajan, 5 1. Budimas, |. Study of reo-dimensional plane elastiary finite elements for optimal design. Mechanics of Sirwe:
durer & Mavciime v 15n 2 1987 p 185-207.
1657 Hajan, S D. Chin, § W Gani, L Toward a practcal design optimization tool Mirsmsgaters s Cind Engineering ¥ 110
4 Jul 1996 p 4
1638 Rajeer, 5. Krshaamoorhy, 5. Discrese optimizanon of sructures using genetic slgonthms. farel of St Ea-
piwering ASCE. v 1180 5 May 1992 p 1233.1250.
1630 Rajeer, 5. Krishnamoaorhy, C 5. Genetic 1, hms-based methodologies for design of tusses Joursal of
Strsctmal Emgineering ASCE. v 123 0 3 Mar 1997, p 350.358,
1640 Rajeev, 5. Knshnamoorthy, C 5. Genetie algoeths d ot desgn of minforced con-
creee frames Compater-.Lidod Cind & lnfrastructure | qmmu; wiinljan \WR p 6374,
1641 Rakowska, | Haftka, RT. Watson, LT, An active set algonithm for tracing parametrized optima §mscanal Opmrgnsen,
¥3n 11990 p 20-H
1642 Hamakashian, Balajp Rao, $ 5 General ks function based optimszation procedure for nbust design Eqgvming
Optumigation. v 25 04 1996, p 255-276.
1643 Raman, A, Non iresarive methosd of strscrural optimszanon for satic, dynamic and response problems, Compatry &
Sormctmres, v 34 1 2 1990 p 185190
V. Rajasekaran, S. Arificial neural nerwork and generic ;r,,mm o the design oprimizason of indus-
senppatison Campates = Sirnctiers. v 58 0 4 Feb 17 1096, p 7477
1645 Ramesh, A V. Utke, 5. Wada, B K. Real-time control of geomesry and ssiffness i adaparve strucrures. Compuer Mesd
acds i Appbind Machamicr €= Engineering. v %0 n 1-3 Sep 1991 p 761-779.
1646 Ramm, . Blersinger, K -U. Reisinger, R Shape optmazsnon of shell amcruses Budetin of the Dusrnssions! Aot
Jor Sbell & Spatial §trwctures. v 34 n 112 Aug 1993 p 103121,
1647 Ramsay, A C A, Johnson, D). Geomerne optmizanon of ycld-line pancens using a direes scarch method Serwwral
Opéamszation. v 14 0 2:3 Oct 1997, p 108115
1648 Ramsay, A € & Johason, 1. Anabysis of praceical slab configurations using automated yield-line analysis and geomer
nic optimization of fracture patterns Engimvernmg Stctwres v 20 n 8 Aug 1996 p 647-654,
1649 Kao, NV R Hinton, F. Analysis and opamizarion of prsmasc plase and shell strocnres with corved planfoem - 11
Shape optamization Compwiers ¢ Stmcares. v 520 2 July 17 1994, p 341351
1680 Rao, § 5. Mubti-objective optimizston of fiery strucnural systems. Jafermoional Jasruad for Nusvrical Methods in Exgioser.

dmg v M on Jun 1987 5 11571171

1651 Rao, 5 5. Game theory approach for multicbiective strochusal optimization. Campater & Stwcions, v 25 0 1 1987 p

19127

1652 Rao, § 5. Optimum design of structures in & fuzzy environment. ALAA Jowrmad v 25 1 12 Dec 1987 p 16351636

1653 Rao, § . Frohet, T L Modified game theory appraach b multobjective optmization. faeal of Mechasica! Derige. v
1131 3 Sep 1991 p 266-291

1654 30, § S Sundararaj, K. Baliknshna, C. Prakash, B G. Mulnobjective insensitive design of structares, Campuders &
Structurrs. v 450 2 Oct 3 1992 p 349-359.

1655 Rao, § S Sundstaran, K. Prakash, B G. Balaknshns, C. Fursy gl programmang approach for structural optimizs
o, ALAA Jearmal v 30 1 5 May 1992 p 1425-1432

V656 R, § 5. Sundamra, K. Prakashi, B G, Balikrishna, C. Muliobiecive furry oprimization wechaigues for engineer-
ing design. Camputers & Sirnetures. v 42 n 1 Jan 1992 p 3744



