
�13
94

Q=y@
�'h

}QW
u=Qt

a|U
Ovyt

20
�13

"X
'1/

2|
xQ=t

W'
31

�2
|xQ

wO

O
ri

gi
na

lA
rt

ic
le|rRv= |xU=t |a=UD= � VvD Q=DiQ |UQQ@

�Q=}O=DU=� �u=} QyWw@ |v=}H=L =[Q}ra
R=Q}W OL=w |tqU= O=R; x=oWv=O 'u=Qta |UOvyt xwQo

�Q=}O=DU=� |tQmT}w |Oyt
�Q=}O=DU=� |kwFw =[Q}ra

R=Q}W x=oWv=O 'CU} R \}Lt w u=tDN=U 'x=Q |UOvyt VN@
�OWQ= |U=vWQ� |wHWv=O� xO=RO}tL O=Okt

uq}o x=oWv=O 'u=Qta |UOvyt xwQo

"CU= xOW x�=Q= =yxU=t |=Q@ |OOaDt |Q=DiQ |=ypOt 'Oa@ x@ |Oq}t 60 |xyO QN=w= R=
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|v=QL@ pNrND C@Uv x@ O}=@ xvwtv wO Qy '|Q_v Qw]x@ "CU= ecl x@ l}ORv
u=Um} V}=tR; wO Qy |=Q@ R}v (�1��3)ult Q}O=kt 'x@=Wt Qw]x@ "OvUQ@ (ecrit)

"CU=
`=UD= w l =m]Y= |=yx} w=R u}@ \@=wQ K} QWD '`=UD= \@=wQ G=QNDU= R= hOy
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`]=kDt C=LiY QO =Q =yxU=t VRer u=wD|t|}xOWxO=U Qw]x@V}=tR; u}= QO
xU}=kt?trmQywt s}rUD Q=}at j@=]t =Q\}=QW w |R=UpOthrDNt |=ysm =QDCLD
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l =m]Y= |x} w=R hQat u=wvax@ Q=Owtv ?}W R= xO=iDU= w xvwtv |oDN}Uo u}L
hrDNt |Ov@xv=O ẁv 3 =@ xU=t |xvwtv l} R= u}vJty "CU= xOW xO=iDU= l =N
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Vy=m x@ xOwOLt u}= Vy=m xm 'OQ}o|t pmW |oDN}Uo |x_Lr QO =yuw}U=Ovwi
'Qo}O C=}[Qi x@ C@Uv |Q@ Q=@ u=wD QO Vy=m u}= "OW Oy=wN QHvt |Q@ Q=@ u=wD
|x} w=R =@ Q@=Q@ ,=twta |va}� OwW|tv xDiQo Q_v QO ,qta `=UD= |x} w=R u; QO xm
x@ w CU= `k=w x@ QDl}ORv Q=}U@ '�OwW|t xDiQo Q_v QO l =N |rN=O l =m]Y=
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|OL Q=@ =}� Ctw=kt |v}@V}B |} wU R= "OW=@ xDW=O x=Qty x@ |rw@k p@=k G}=Dv
u}tND x@ [7]�1976� nvwH |O |x]@=Q \UwD �u; =@ \@DQt p�=Ut |x}rm QO
|x]@=Q [9]�1991� |@Urwy C=k}kLD T=U=Q@ 'Qo}O |wU R= "Ot=Hv=|t |QDu}}=B
l =m]Y= Ovv=t� OvDU}v j}kO |Q}oxR=Ov= p@=k pta QO xm |D=}[Qi p}rO x@ [8]w=Q
O}=W 'xU}=kt QO =Pr "CU}v xO=iDU= p@=k |twta Qw] x@ �xU=t C=QP |xv=Ox@xv=O
uwDrw@ \UwD `=UD= QF= QO xU=t |WQ@ Ctw=kt |@=} RQ= |=Q@ xOWx�=Q= pOt u=wD@
'=yxU=t XwYNQO xmCU= sRq QmPD u}= u}vJty "CUv=O QD?U=vt =Q [1]�1986�
R}v |m}t=v}O |=y|Q=PoQ=@ QO |Pivt ?; |=yQ=Wi |Q}opmW QO sm =QD =} `=UD=
Vy=m x@ `=UD= V}=Ri= xm CW=O Q=_Dv= u=wD|t |twta Qw] x@ "OQ=O |}=RUx@ Vkv
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|y}O@ "OQ}PB CQwY |rRv= |xU=t |=Q@ x]@=Q u}= ?}=Q[ QO |D=LqY= =D CU=
xDW=O x=Qty x@ R}v =Q |QDy@ G}=Dv Ovv=wD|t 6sQv C=@U=Lt Ovv=t |}=yVwQ CU=

"OvW=@

|xU=t |=Q@ �2000� u=Q=mty w wO=or=U w �1986� uwDrw@ |twta\@=wQ x@C@Uv
[17w1]"Ot; Oy=wN CUOx@ |rRv=

u=Wv hrDNt |=y|@Uv sm =QD QO |rRv= |=yxU=t |WQ@ Ctw=kt |UQQ@
39 7 =D 31 8 u}@ l}B |rN=O l =m]Y= |x} w=R Q=_Dv= u=wD|t xm OyO|t
|OvwQ 's�=k Q=@ QU Q=Okt V}=Ri= <=R= x@ '`=UD= |x} w=R x@=Wt xm 'CW=O =Q xHQO
Oy=wN QDnQR@ s�=k |=yQ=@ QU QO xS} wx@ sm Q=}U@ ?}W =@ w |Wy=m G} QOD x@
u}vJty "OQ=O |W}=Ri= COW x@ |OvwQ |@Uv |r=oJ V}=Ri= <=R= x@ w CW=O
|rN=O l =m]Y= |x} w=R C=Q}}eD Q}O=kt |wQ Q@ xOWs=Hv= |]N VR=Q@ j} Q] R=
xm 'CU= xOt; CUO x@ |rRv= |xU=t |=Q@ |}x]@=Q '`=UD= |x} w=R ?ULQ@ l}B
|xU=t |=Q@ �|v=QL@ |rN=O l =m]Y= |x} w=R� �cr Q=Okt CiQo xH}Dv u=wD|t
CkO |=Q=O |Q=t; ^=Lr x@ VR=Q@ u}= xJQo = "CU= xHQO 31 2 OwOL QO |rRv=
OQ=O |QDtm |=]N 'OwHwt x@=Wt \@=wQ =@ xU}=kt QO =t= 'CU}v |@U=vt ,qt=m

=yCWwv=B
1. stress level
2. Bangalore
3. direct shear test
4. peak
5. decimal
6. soft computing
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