/ R = ele 4
/15—“’34‘-15[1*31_}1'5! FA-AY 5o NFol Oliss) ¥ o led Y Jlo (pwdige 53 g3de sla g, 4,38
\uuu.u.ﬂ.d )

g3y 4llie

G 93 SRl ladasue sl ) Judow 53 Ol o)s 63,0 Sl ooy olml bl

TR Ao dlas N L 5
Tealbl sks 5 'l ol e dile 7 el gl g
Ol NS (o owlid g 0K ls =)

RGN AT PR TR RNV R TS P

(VFoo/AVe : Llg asend il s = ATAANV/YY talas sl )

2335 lozes oilr (530 li! Gy Dlon ol 53 4 el sle3 ) ey Jooud 51 eslitl 358 slaIpl 3 S 53 sl sy — 0SS
W ply e Ol 03 3 sl ey @l S 5 bl b p8 I b 5 Sldl bl LSG KB gy el addlhae (hagh cnl
A ool 5,90 Llodd alis gade sla Sy ol 2L lp B Sl 03 jmS ygbas &S ML 5 B Sl 95 sk cpl 4wl
Cﬁb‘g &5)"&"?, S Sl sl ua;'vfw‘, AJA’;)‘)S asdUao S48 (SO BEVR /Y Uﬁu&aﬁ\e&i«&\}‘g u.(«au gbia.a Ja::u A .-\SHS.&;
sb (-lfﬁ 2T S spdp Jol- e g I G B s dls 558 he gl g 4 bl Nl s el L fdow s ol
.:_,Ja »_éa_ju' 4...:.«5 C‘,.a J_,b 6|_)| “ a; r.:l K) &.3 Ji'-b K] ([3=°/Yf— °/f) abJs dk ‘J QL«.H J_,b s U r)l.q.? &.1 d9d>= 4 6‘4.1.4\:
J.:l:u‘@l:} S35 g (Il oS ol 3yl (g RS c.a,«Suh?xa4.3.]9}.1}4[3%R‘QQULWJMJAMJAMW.(ML>\/O)

g el Ol o5 852 Sl

L eyl Olal sl (Sl o8 Jsb Olo) 055> 550 sl 20 LU (sl g ST lae}ly

Evaluation of the Stability of Time Domain Boundary Element
Method in Seismic Analysis of Heterogeneous Environments

Sh. Maghami', A. Sohrabi-Bidar'” and N. Babaadam?

1- Faculty of Engineering Geology, University of Tehran
2- Faculty of Geology, University of Tarbiat Modares

Abstract: Numerical approaches are one of the best tools for seismic response analysis. In between, the Boundary Element
Method (BEM) has attracted special attention. In this paper, a comprehensive study has been performed to characterize the
dependence of stability and accuracy of the time domain BEM on the chosen time step duration and effective length of the
elements. To this end, the two parameters f and J/L, widely known and used in the literature for the investigation of numerical
stability and accuracy, have been employed. Three different environments as homogeneous, pseudo-homogeneous and non-
homogeneous have been analyzed through total number of 280 numerical models. It is found that the stability and accuracy of
the used algorithm is considerably influenced by the mentioned parameters, in a way that stable and accurate results will be
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achieved merely when the wave travels one-fourth to less than half the element size during each time step (0.24<f<0.4) and also
when at least one and a half node is defined per the shortest wave-length (3/L>1.5). It also became clear that in the modeling of
non-homogeneous environments, the f value for the environment with the lowest wave velocity specifies the range of acceptable

results.

Keywords: Stability, Numerical Intermittent Instability, Boundary Elements, Time Domain, Time Step Duration, Element Size,

B Parameter.
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