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Abstract : The nonlinear time history analysis of seismically base-isolated structures can require a significant computational
effort when the behavior of each seismic isolator is predicted by adopting the widely used differential equation Bouc-Wen
model. In this paper, a nonlinear exponential model, able to simulate the response of seismic isolation bearings within a
relatively large displacements range, is described and adopted in order to reduce the numerical computations and speed up the
nonlinear dynamic analysis. Compared to the Bouc-Wen model, the proposed one does not require the numerical solution of a
nonlinear differential equation for each time step of the analysis. The seismic response of a 3d base-isolated structure with a
lead rubber bearing system subjected to harmonic earthquake excitation is simulated by modeling each isolator using the
proposed analytical model. The comparison of the numerical results and computational time with those obtained by modeling
the lead rubber bearings using the Bouc-Wen model demonstrates the good accuracy of the proposed model and its capability
to reduce significantly the computational effort of the analysis.
Keywords : base isolation, computational efficiency, nonlinear exponential model, nonlinear time history analysis
Conference Title : ICEE 2017 : International Conference on Earthquake Engineering
Conference Location : Barcelona, Spain
Conference Dates : February 26-27, 2017

World Academy of Science, Engineering and Technology
International Journal of Geotechnical and Geological Engineering

Vol:11, No:02, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 G
eo

te
ch

ni
ca

l a
nd

 G
eo

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:1
1,

 N
o:

02
, 2

01
7 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/5
90

57
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(02) 2017 1

https://publications.waset.org/abstracts/59057.pdf

