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Witt) the developrTWIM of titue 	arayss, the dramatic: Incamse UI 

speed and capacity of computers and U* advances n campu anal scmce 

and opt tmtaton agordhrns avaahle, the intuest n structural op iIahcln has 

been steady on the ltk;rtlase As such structural opWtu,Thon and tnuu1 

structual cieagn has become -'Jul active field at ulsnarch an 	ourU at 

asso'atci with the eflic,t,nt a tnmmtion 1 structure we an analysis niv, 

a 	siqo Uwivative tnodulv and an up rntgio rn(jijlr I mite 	U a 

plays an npottaru role m the structural Unalysis as even it ver y compiickawo 

structure cars be analyzed accurately and multiple loading conditions can be 

handled with ease In the context of present state of krowtec1qe of finite element 

analysis tin efficient tn(,'X*Atjs With Compatibilities, for automated tHOSII gotierahun 

ar RI dam turir i error estimation is an ossermal prerequisite mu a tr utiur a 

optimization PaCkago, The two types at problems concerned with th Structum al 

t (a / 411 n are ( in (r* i r me rl~j, problermi wtlict t U V lv 	i I 

and (ii) shape optimization problems, whereri a few variable can define the 

but 010 .i(ii/ 	m.'tjI! Cø 	 m$35v. I  

of sIr uCturC 11 is essential to obtain the derivatives of the ublactivu h a ictira i and 

cam isIr au t tuntmui is with respect to desiqu vat matkrs In case 1 a str uctum al 

optmumrzation pr blew the Clrultman a clesiçjn 5t115itmvmty IS 4 CO,O mpkt etJ aria 
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particularly in the context of transient dynamic loading The numerical errors in 

the computation of design derivatives and their estimation Constitute another 

dimension to the prot$em. The third important step concerned with the 

structural optimization is the choico of a suitable optimization algorithm,  

The analysis and design sensthvity cornputation is simple in case of static 

loading but for dynamic ioøding the pronncu of inertial forces and the time 

dependent kad makes it a very complex one The finite difference approach on 

the thscrettied problem is a common technique for computing thu design 

ensrtrvity but it takes a large amount of computing tinrn. Apart from the 

computing effort the accuracy of these have to be unsureri For Optuni/lreofl 

proUem a number of mathematical algouthrns based either on transformation 

methods or,  direct approac*s are available, In the present investigation the 

improved move limit method of sequential linear programming is employed 

An attempt has, been made to compute the design derivatives by solving 

an adjoint systrsrn and it has been tested for trusses with a small numhr design 

variables and a 20 cantilever with one or two design variables only, Since the 

accuracy of these surmtivrty values has not boon found satisfactory, finrto 

lilfur mu tce Uurivtiv Computations have been rucomuwoded and utibseci in all 

the appcations However a detailed analysis of error measures has been taken 

up for study later 

A general purpose optirTtlzatron package for structures under dynamic 

Jowi; has been developed to handle both sizing and shape optunrnxtion 

prublwTis Ihi hwo been tested on a cantilever huarn under thu dynamic load 

such as a suddenly applied load and harmonic load. Same design variables we 

to define the profile of the beam and constraints are nnposeci on the 



is 

stresses at the boundary. The minimization of the weight of the structure or a 

function of stresses is taken as the objective function, The dynamw analysis h 

been carried out by using by finite element method and the design Sensitivities 

are obtained by using finite difference approach By using the improved move 

limit muthrxi of sequential linear programming the aroeptable ptiuivr$ iqa 

of the structures are obtained 

f:itlrticrtI structures like a steel chimney under earthquake Or blast toad 

and a darn uiuinr reservoir full condition have been hcen fur the size and 

%,hapv op 	study rttsfectivoty The natysic has been tt1uintec1 ft ii 

both the sttti(: and dynamic loads All the practiefll design c t 	let atiuns and 

other t hnulogical con trtint have tuen taken care of in the design In tFu'se 

5iiNo the c ri5trifl15 ate unpsnd on the stresses at the txiin idary and 

the objective function 1% either on weight trunirnizatian or a funetiti of 

In 	of chimney the thickness of the steel plates used at differ emit hum jl at n 

chosen as design varmahk and the width Of the darti structure at different 

heights are chosen as design variables in case of darn I lie StwcturO 

foundation interaction kind struCture fluid interactionffect are fully accounted 

ft ii I b wcver U te fluid comnprrsssitukty effect have riot beer i in iwi tered the,  

mnv ssr )atmon IMICIS to very practical dimensions for the cI tim mm my Sm, ir ig jn t it tier it 

and reasonably acceptable shapes for the darn optimization problem 

A systematic procethrmt far accounting the numerical errors in t$f;m&jrm 

sensitivity computations using the Adjoint prot-Aetil approach is presented It is 

ln mviii U mat ft "'it,  truss/frame c rmThlen ic, act orate cot itoil of iii hil tim nit at 

errors is the key for obtaining extremely accurate desig: m ftinvativts for 

structures under transient dynamic loading conditions Using appfopnatf OrtOr 



muasures for discretizimon c,,,rror control and the choice of in optimial mesh ftt 

£ given number of bassi,,,-, modes and combining it with suitable modal truncation 

error control measures, it Is shown that one can obtain accurate design 

sensitivities in the context of I 	based computations also This is a it 

significant 	 nch is ion 

The cc),nelusions of vie resent research bavt been r rnria,d and 

SUCIft5IKW)5 for further wez4rch have been Outlined 
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