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%s}vm pL

yP � yA = tan[�P + �A
2 � �][xP � xA]

yP � yB = tan[�P + �B
2 + �][xP � xB ] (9)

w
� sin (2�) � [pP � pA] + [RA +RP ][�P � �A] =

�
 �sin (�"+ 2�) [xP� xA]� 
 � cos (�"+2�) [yP � yA]

sin (2�) � [pP � pB ] + [RB +RP ][�P � �B ] =

�
 �sin (�"� 2�) [xP �xB ]� 
 � cos (�"�2�) [yP� yB ]

(10)
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u}= TBU "s} Qw;|t CUOx@ =Q �P w pP |=yQ}eDt O}OH Q}O=kt w s}yO |t Q=Qk
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swO |x]@=Q ltm =@ =OD@= "CU= swrat � Q}eDt 'CU= lQDWt ?mQt |x}L=v =@ xm
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%OwW|t pta ?}DQD u}= x@ u; R= TB "OwW|t x@U=Lt xYNWt RQt u}= |}=yDv=
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|xYNWt \N u}twO O=ODt= QO � w p |=yQ}eDt w C=YDNt 'C=}rta u}= Q=QmD
RQt |=H x@ � |xYNWt \N u}= uOv=Wv "O};|t CUOx@ CUQwo |x}L=v R= �
QO w � |xYNWt RQt O=ODt= QO |wQW}B 'C=}rta u}= |Q}oQU R= w � |xYNWt

"OR=U|t umtt =Q CUQwo |x}L=v pL xH}Dv
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� sin 2� @p

@s�
+ 2R @�

@s�
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[sin(�"+ 2�) @x

@s�

+ cos(�"+ 2�) @y
@s�
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sin 2� @p

@s�
+ 2R @�
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[sin(�"� 2�) @x

@s�

+ cos(�"� 2�) @y
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] = 0 (8)
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C=@U=Lt xm [10]'SLM Q=Ri=sQv� OQm pta?}DQD u}= x@ [8]'T} w}O w Qmw@ |O=yvW}B

"�CU= xOW u} wOD sD} Qwor= u}= T=U=Q@ 'CU= xOW s=Hv= u; =@ Q=DWwv u}=
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Abstract
Structures, such as buildings, walls and towers, are often
located on sloping ground, which may involve the con-
struction of shallow foundations adjacent to the top of
the slope. The literature concerned with evaluation of
the bearing capacity factors of foundations is mostly lim-
ited to horizontal ground surfaces, as well as static cases.
Assessment of the seismic bearing capacity of strip foun-
dations has been the concern of few researchers in the
�eld of geotechnical earthquake engineering during re-
cent decades. This paper presents the seismic bearing
capacity factors, N
 , Nq and Nc, of a rigid strip foun-
dation resting adjacent to the top of a slope, obtained
by the stress characteristic method, commonly referred
to as the slip-line method.
The e�ects of earthquakes on body forces, as well as
on overburdened surcharges are incorporated. It is as-
sumed that the soil behaves as rigid perfectly plastic
and obeys the well known Mohr-Coulomb failure crite-
ria under plane strain conditions. It is assumed that the
state of stress everywhere in the neighborhood of the

foundation is at failure. It is also assumed that every-
where along the surface of the foundation, the ratio of
shear to normal stress is equal to the horizontal earth-
quake acceleration coe�cient (kh). The N
 parameter
was calculated based on the both-sides failure mecha-
nism, whereas the Nq and Nc parameters were calcu-
lated based on the single-side failure mechanism. The
Nc parameter for cohesive media was calculated using
the rule of equivalent states.
Some graphs and tables are presented that could be used
in order to assess the seismic bearing capacity factors of

133

foundations resting adjacent to the top of a slope, eval-
uated by the stress characteristic method. It is shown
that all seismic bearing capacity factors reduce consid-
erably with an increase in either ground inclination or in
kh. It is also shown that in weighty media, the seismic
bearing capacity of a foundation adjacent to the top of
a slope is less compared to the one resting on a similar
in�nite slope, whereas, in weight-less media, it is equal.
The values of the seismic bearing capacity factors calcu-
lated by the stress characteristic method are compared
with those obtained by the upper bound theorem re-
ported in the literature. It is observed that the stress
characteristic method gives lower values of seismic bear-
ing capacity factors than those estimated by the upper
bound theorem.

Key Words: Seismic bearing capacity, rigid strip foun-
dation, stress characteristic method, slope.




