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Abstract : In structural optimizations through meta-heuristic algorithms, analyses of structures are performed for many times.
For this reason, performing the analyses in a time saving way is precious. The importance of the point is more accentuated in
time-history analyses which take much time. To this aim, peak picking methods also known as spectrum analyses are generally
utilized. However, such methods do not have the required accuracy either done by square root of sum of squares (SRSS) or
complete quadratic combination (CQC) rules. The paper presents an efficient technique for evaluating the dynamic responses
during the optimization process with high speed and accuracy.  In the method, first  by using a static equivalent of  the
earthquake, an initial design is obtained. Then, the displacements in the modal coordinates are achieved. The displacements
are herein called basic modal displacements (MBD). For each new design of the structure, the responses can be derived by well
scaling each of  the MBD along the time and amplitude and superposing them together using the corresponding modal
matrices. To illustrate the efficiency of the method, an optimization problems is studied. The results show that the proposed
approach is a suitable replacement for the conventional time history and spectrum analyses in such problems.
Keywords : basic modal displacements, earthquake, optimization, spectrum
Conference Title : ICCSEE 2015 : International Conference on Civil, Structural and Earthquake Engineering
Conference Location : Toronto, Canada
Conference Dates : June 15-16, 2015

World Academy of Science, Engineering and Technology
International Journal of Structural and Construction Engineering

Vol:9, No:06, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 S
tr

uc
tu

ra
l a

nd
 C

on
st

ru
ct

io
n 

En
gi

ne
er

in
g 

Vo
l:9

, N
o:

06
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/2
92

40
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(06) 2015 1

https://publications.waset.org/abstracts/29240.pdf

