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h} QaD ?wr]t=v OQmrta ẁkw p=tDL= Q@=Q@ 'Pf '|@=QN p=tDL= �?wr]t=v OQmrta�
"OOQo|t u=}@ |OL Cr=L `@=D ?UL Q@ p=tDL= u}= |[=} Q CQwYx@ w OwW|t
=y u; |r=tDL= |r=oJ `@=wD w OvW=@ xDUw}B |iO=YD |=yQ}eDt wO Qy Q w R Qo =
Q} R x]@=Q R= xO=iDU= =@ |@=QN p=tDL= x=ov; OvW=@ fQ(q) w fR(r) Q@=Q@ ?}DQD x@

[1]"OOQo|t x@U=Lt

Pf = P (R�Q < 0)

=
ZZ

L(R;Q)<0
fR;Q(r; q)dr:dq (12)

|=yQ}eDt u=}t lQDWt p=tDL= |r=oJ `@=D =@ Q@=Q@ fR;Q(r; q) jwi x]@=Q QO xm
R= pkDUt Q w R |iO=YD |=yQ}eDt xm |DQwY QO "OW=@ |t Q w R |iO=YD
"OW Oy=wN fR;Q(r; q) = fR(r)fQ(q) Q@=Q@ p=tDL= |r=oJ `@=D 'OvW=@ sy

R= |vt}= R=}v OQwt |vt}= K]U x@ |@=}DUO |=Q@ |=xR=U |=yxt=v u}}; QO
u=wD|t XN=W u}= R="OwW|t xO=iDU= 2O=tDa= C}r@=k XN=W s=v x@ |YN=W
xO=iDU= xQ}ew =yCUmW `=wv= '|L=Q] hrDNt |=yVwQ xU}=kt w |@=} RQ= |=Q@
=@ � O=tDa= C}r@=k XN=W [2]=m} Qt; Oqwi xt=v u}}; C=L}[wD |=v@t Q@ "Owtv

"OwW|t x@U=Lt Q} R x]@=Q R= xO=iDU=

� = 1q
CoV 2

R + CoV 2
Q

Ln
�
Rm
Qm

�
(13)

w CoVR u}vJty w Q=@ C=QF= u}ov=}t Qm 'Ctw=kt u}ov=}t Rm u; QO xm
13 x]@=Q "OvW=@|t Ctw=kt w Q=@ Q=}at h=QLv= ?} Q[ =@ Q@=Q@ ?}DQD x@ CoVQ
w u}ov=}t \ki w CU= |@} QkD x]@=Q l} O=tDa= C}r@=k XN=W x@U=Lt |=Q@
|UQQ@ p�=Ut QO CQwY Qy QO |rw Ovm|t C=@U=Lt OQ=w =Q =y`} RwD Q=}at h=QLv=
xO=iDU= =@ u=wD|t =Q Q=@ C=QF= u}ov=}t [16'2]"OvW=@|t|i=m C=aq]= u}= =yxt=vu}};

15



"""p
t=W

|=y
Q=@?

}mQD
O=tD

a=C
}r@=k

|@=}
RQ=

"hrDNt |L=wv QO O=tDa= C}r@=k XN=W "2 pmW
u=Wv =Q xOW xDiQo Q_v QO |L=wv |=Q@ =Q O=tDa= C}r@=k p}rLD G}=Dv 2 pmW
u=Wv =Q hOy O=tDa= C}r@=k XN=W Q=Okt C@=F \N =ypmW u}= QO "OyO|t
C@Uv O=tDa= C}r@=k XN=W C=Q}}eD u}vJty "OW=@|t 2=5 =@ Q@=Q@ xm OyO|t
"CU= xOW xO=O u=Wv O=@ |=yQ=@ ?}mQD |=Q@ xOQt Q=@ x@ O=@ Q=@ Q=Okt C=Q}}eD
|UQQ@ |L=wv xty |=Q@ xm Ci=} QO u=wD|t xOW xO=O u=Wv |=ypmW x@ xHwD=@
"CU= QDu}}=B hOy O=tDa= C}r@=k XN=W x@ C@Uv O=tDa= C}r@=k XN=W xOW
w |@=} RQ= QO xm 3 =@ Q@=Q@ W=D Q=@ C@Uv |=Q@ O=tDa= C}r@=k XN=W Qo =
Q_v QO [18]CU= |H}=Q Q=Okt O=tDa= C}r@=k VwQ T=U= Q@ =yxt=vu}}; s}_vD
1 x}L=v |=Q@ xOW QmP Q=@ ?}mQD wO Qy QO O=tDa= C}r@=k XN=W 'OwW xDiQo
2 Q=Okt =@ Q@=Q@ 5 w 4 |L=wv QO w 1=9 =@ Q@=Q@ 3 w 2 |L=wv QO '1=3 =@ Q@=Q@

"OW=@|t
x@ O=@ Q=@ |=y?}mQD |=Q@ sWW EL@t QO O=tDa= C}r@=k XN=W uOw@ u}}=B
xt=vu}}; u}= QO O=@ |=v@t CaQU Q=Okt u}}=B CUO u}tND R= |W=v OUQ|t Q_v
�|@ QHD |=yxO=O� |Q=t; Q}O=kt CU=O}B 1 pmW w 1 pwOH R= xm xvwov=ty "CU=
QO xOW xDiQo Q_v QO |=v@t CaQU Q=Okt x@ C@Uv p=U 50 QO O=@ CaQU
|@} Q= ?} Q[ V}=Ri= ?@U Qt= u}= xm CU= QDW}@ =yx=oDU}= ?re= QO xt=vu}};
C}r@=k XN=W Vy=m w O=@ Q=@ |@} Q= ?} Q[ V}=Ri= xH}Dv QO w O=@ CaQU
|L=wv QO O=tDa= C}r@=k XN=W xm CU= u; xHwD p@=k xDmv "OOQo|t O=tDa=

"CU= xDiQo CQwY |vt}= |@Uv |=yxv} Ry w |O=YDk= C=_Lqt uDiQo Q_v QO =@
K]U Q=yJ uDiQo Q_v QO =@ |rw 'xiUri u}ty =@ [21]wR}= ptar=QwDUO u}vJty
xOwtv u}}aD hOy O=tDa= C}r@=k XN=W |=Q@ =Q |Q}O=kt ?} QND |=yOt=}B |=Q@
|Q=PoQ=@ hrDNt C=@}mQD w |Oqwi |=[a= |=Q@ [16]u=Q=mty w Owwov}r= "CU=
hOy O=tDa= C}r@=k XN=W =yu; "Ov=xO=O O=yvW}B =Q hOy u=v}t]= p@=k Q}O=kt
Q=@ w |rkF Q=@ |=y?}mQD '3 Q@=Q@ �hQ@ w xOvR 'xOQt� |rkF Q=@ |=y?}mQD |=Q@ =Q
u}= "OvDiQo Q_v QO 1=75 =@ Q@=Q@ xrRrR Q=@ w |rkF Q=@ |=y?}mQD w 2=5 Q@=Q@ O=@
QO u}vJty [23w22]"CU= xDiQo Q=Qk xO=iDU= OQwt R}v hrDNt C=ar=]t QO Q}O=kt
QO "CU= xOW xO=iDU= Q}O=kt u}ty R= R}v [24] AISC LRFD 1994 xt=vu}};
[3] ASCE/SEI7�10 |va} =m} Qt; |Q=PoQ=@ xt=v u}}; QDO}OH V}=Q} w wO Qy
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1. Discretization factor
2. Reliability index
3. companion load
4. principle load
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