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Abstract : Seismic analysis of steel buildings is usually based on the use of the concentrated mass (ML) matrix and the
Rayleigh damping matrix (C).  Similarly,  the initial  stiffness matrix (KO) and the first two modes associated with lateral
vibrations are commonly used to develop matrix C. The evaluation of the accuracy of these practices for the particular case of
steel buildings with moment-resisting steel frames constitutes the main objective of this research. For this, the non-linear
seismic responses of three models of steel frames, representing low-, medium- and high-rise steel buildings, are considered.
Results indicate that if the ML matrix is used, shears and bending moments in columns are underestimated by up to 30% and
65%, respectively when compared to the corresponding results obtained with the consistent mass matrix (MC). It is also shown
that if KO is used in C instead of the tangent stiffness matrix (Kt), axial loads in columns are underestimated by up to 80%. It is
concluded that the consistent mass matrix should be used in the structural modelling of moment-resisting steel frames and that
the tangent stiffness matrix should be used to develop the Rayleigh damping matrix.
Keywords : moment-resisting steel frames, consistent and concentrated mass matrices, non-linear seismic response, Rayleigh
damping
Conference Title : ICCEES 2022 : International Conference on Civil Engineering and Environmental Science
Conference Location : Vienna, Austria
Conference Dates : December 29-30, 2022

World Academy of Science, Engineering and Technology
International Journal of Civil and Environmental Engineering

Vol:16, No:12, 2022

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
iv

il 
an

d 
En

vi
ro

nm
en

ta
l E

ng
in

ee
rin

g 
Vo

l:1
6,

 N
o:

12
, 2

02
2 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
53

53
8.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 16(12) 2022 1

https://publications.waset.org/abstracts/153538.pdf

