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sDU}U ẁv T=U=Q@ '|B |OwQw |=yxir-wt |x}rm u}}aD |=Q@ |Ov}=Qi =OD@= wQ u}= R=
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9>>>>>>>>>>>>>=>>>>>>>>>>>>>;
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9>>>>>>>>>=>>>>>>>>>;
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"Ov=xOW xU}=kt sy =@ D w C |=y|B |OwQw R}v G=wt= Q=WDv= CyH
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w u}tR CmQL |v=mt C=Q}}eD u}tND |=Q@ '19 |x]@=Q QO |�=Qosy `@=D R= w xOW

[10]%CU= xOW xO=iDU= 'u}tR K]U |wQ q w p |x]kv wO u}@ |oDU@ty

pq (x; y; i!) = j
pqj exp

�
� i!x
VA

�
= exp

h���1 (!)x2 + �2 (!) y2�!i exp
�
� i!x
VA

�
(19)

hqDN= w |oDU@ty u=Oki Qou=}@ ?}DQD x@ exp(�i!x=VA) w j
pqj u; QO xm
%w CU= q w p |x]kv wO u}@ R=i

�l(!) = al
ln(!) + bl

! � 0 314 rad=s l = 1; 2 (20)

"xOW|UQQ@ |=y|B C=YNWt "1 pwOH
F |B E |B D |B C |B B |B A |B =y|B C=YNWt
80 60 20 40 40 20 Dx �m
20 20 40 20 40 20 Dy �m
8 6 2 4 4 2 Nx

2 2 4 2 4 2 Ny

16 12 8 8 16 4 N

39

www.SID.ir


Arc
hive

 of
 S

ID

www.SID.ir

"""QO
xR=U

wl
=Nl

}D=tv
}UV

vmsy
Q@Q=

F;|
UQQ

@

|OwQw |r=kDv= ?=DW |=yxir-wt 'u}tR O}OW CmQL |Ot=U@ ?r=e w pwtat
ZQi u=Um} =Q �?rY |xk@] so =Qi=}O =@� OQivt w xOQDUo |B sDU}U ẁv wO
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Abstract
As seismic waves pass through foundations, high fre-
quency waves of free-�eld motions will be �ltered by
them. To obtain these �ltered motions, called founda-
tion input motions (FIMs), the e�ects of kinematic inter-
action between the foundation and surrounding medium,
due to the spatial variation of earthquake ground mo-
tion (SVEGM), should be considered. For the struc-
tures supported on the large mat foundations, consid-
ering the e�ects of kinematic soil structure interaction
may lead to �ltering of the high-frequency components
of the translational response and signi�cant rotational

motions. Therefore, the contribution of rotational com-
ponents may be detrimental in the seismic response of
structures, such as vertically irregular structures, short-
period (sti�) structures such as nuclear reactors, and
even secondary systems or equipment mounted on struc-
tures that are sensitive to high frequency components of
motion.
The main objective of this paper is to present a new pro-
cedure for evaluating all six input components of struc-
tures supported on two foundation systems: rigid mat
and single foundations. To achieve this objective, at
�rst, the transfer functions of foundation input motions
are derived. Then, a parametric study is performed on
the rigid mat foundation system, in order to estimate
the e�ects of the geometrical shape of such a founda-
tion system on the foundation input motion. More-
over, a numerical study is performed on the two dif-
ferent foundation systems; mat and single, in order to
compare relations between input rotational and transla-
tional components in the structural loading. The results
imply that the input translational and torsional acceler-
ations of structures with rigid 
oor diaphragms, which
are supported on the single foundation system, are ap-
proximately equal to the same structures with rigid mat
foundation systems.

Key Words: rotational components, phase velocity, prin-
cipal axes, coherency, kinematic interaction.
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