
www.SID.ir

Arc
hive

 of
 S

ID

�13
94

u=DU
tR�

'h}
QWu

=Qta
|U

Ovyt
�| :v

iC
W=O

O=}�
'11

6�1
07

"X
'4/

1|
xQ=t

W'
31

�2
|xQ

wO

R
es

ea
rc

h
N

ot
eC=LiY C}wkD OQmrta QO |]}Lt \}=QW Q}F-=D

(FRP) |Q=BU@ h=}r= =@ |Oqwi
�Q=}Wv=O� �|}wmU=|v]w QeY=

�OWQ= |U=vWQ� |wHWv=O� |rqH =Qwri
|}=HQ O}yW Q}@O C}@ QD x=oWv=O 'u=Qta |UOvyt |xOmWv=O

�OWQ= |U=vWQ� |wHWv=O� |a}iQ s=yr=
|Uw] u}Or=Q}Yv xH=wN x=oWv=O 'u=Qta |UOvyt |xOmWv=O

|=ywmU QY=va w C=a]k C} wkD |=Q@ |@U=vt VwQ �|Qt}rB� |Q=BU@ h=}r= R= xO=iDU=
QO |Q=BU@ h=}r= Q}F-=D x@ xar=]t u}= "CU= |}=} QO |=yxR=U QY=va Qo}O w |}=} QO
%Q}_v O}OW |]}Lt \}=QW CLD Oqwi =@ h=}r= |oDUw}B w |Oqwi C=a]k OQmrta

O=OaD =@ xvwtv |QU wO =Pr "OR=OQB|t |r=wDt uOW lWN w QD w |oORM} w ?wP |xNQJ
CLD w |oORM} w?wP pm}U 210 w 170 |xNQJ wO ZQat QO |Q=BU@ Cw=iDt |x}q
|UQQ@ x@ xar=]t u}= QO u}vJty "Ov=xDiQo Q=Qk lWN w QD pm}U 120 w 60 |xNQJ wO

O=OaD V}=Ri= "CU= xOW xDN=OQB pmWQ}}eD w |oDN}Uo Ot 'Ovw}B |DNU w Ctw=kt
CLD ?}DQD x@ |}=yv pmWQ}}eD |OYQO 32 w 30 V}=Ri= Ea=@ �CFRP� |=yx}q
|oORM} w ?wP \}=QW ZQat QO |=yxvwtv w xOW uOW lWN w QD w |oORM} w ?wP

"Ov=xOQm ptLD =Q |QDtm Q=@ 'uOW lWN w QD \}=QW ZQat QO |=yxvwtv x@ C@Uv

asvatani@gmail.com

ora.jalali@gmail.com
era�ee@mail.kntu.ac.ir

Ot '|oORM} w ?wP 'uOW lWN w QD 'Oqwi '|Q=BU@ h=}r= %|O}rm u=oS=w
"|oDN}Uo

xtOkt "1
[5w4]"CU= xOW Q}N= |=yp=U QO |R=Usw=kt CavY QO u; |xOQDUo |xO=iDU=
h=}r= =@ xOWC} wkD |Oqwi |=yQ}D |WtN Q=DiQ |@=} RQ=CyH |}xOQDUo C=ar=]t
u}vJty w xOQwNlQD |Oqwi <=[a= s}tQD CyH |Q=BU@ h=}r= R= xO=iDU= '|Q=BU@

[6]"CU= xOW s=Hv= Oqwi K]U w |Q=BU@ h=}r= u}@ Ovw}B Q=DiQ
VQ}PB R= `v=tVr=Jl} 'C} wkDCyH |Q=BU@ h=}r= R= xO=iDU= |=}=Rt OwHw =@
u=Qta |UOvyt |=yOQ@ Q=m QO |Q=BU@ h=}r= =@ xOWC} wkD |Oqwi |=ysDU}U pt=m
QO xDiQoQ=Qk |=yxR=U s=wO w |m}v=mt X=wN |UQQ@ QO OwOLt Vv=O u; w CU=
umtt |Q=BU@ h=}r= =@ xOWC} wkD |Oqwi |=yxR=U "CU= O}OW |]}Lt \}=QW
?wP %p}@k R= 'O}OW |]}Lt \}=QW CLD OwN |v=UQCtON Qta pw] QO CU=
w |DQ=QL |xNQJ w O}WQwN V@=D 'O=} R |=y=tO 'uOW lWN w QD '|oORM} w

"OvQ}o Q=Qk sH=yt |}=}t}W CqtL
|Oqwi C=LiY QO VvD p}rLD w x} RHD x@ '2011 p=U QO |WywSB QO
xOW xDN=OQB xQwLtlD |Q=PoQ=@CLD u@ Qm |Q=BU@ h=}r= |x}q OvJ =@ xOWC} wkD
'|y=oW}=tR; ?Q=HD w |r}rLD |=ypLx=Q |xU}=kt 'Q=@Da= |UQQ@ Qw_vt x@ "CU=
pt=W |O=yvW}B 'pY=L |xH}Dv "CU= xOW s=Hv= OwOLt <=RH= p}rLD w x} RHD
|Oqwi C=LiYVvD `} RwD p}rLD w x} RHD xm 'CU= xOw@|r}rLD swUQt |=ypLx=Q

[7]"OR=U|t umtt =Q u@ Qm |Q=BU@ h=}r= |x}q OvJ =@
QO hrDNt |=yMQv =@ |m}t=v}O Q=@ Q}F-=D '�2012� |Qo}O VywSB QO u}vJty

'OvQ=O Q=Qk Cw=iDt |]}Lt \}=QW QO xm |}=yxR=U w |}=} QO |=yxR=UC} wkD xRwQt=
x@ |}xR=U QY=va x@ =yxR=U xvwou}= QO "CU= u=Qta |UOvyt QO syt OQ=wt R=
|=yVwQ "OwW|t OQ=w |}=y?}U; |]}Lt ?QNt \}=QW p}@k R= |Dw=iDt p}qO
C=LiY uOQmIQB w I}B w uO=OVwH %p}@k R= Q}taD w |R=Uy@ |=Q@ G}=Q |DvU
RmQtD V}=Ri= w =yxR=U uOW QDu}ovU w s}HL ?Hwt ?re= '|Oqwi |D} wkD
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uO=OCUO R= Ea=@ ẁ[wt u}= w OvQ}o|t Q=Qk uOW lWN w QD w |oORM} w
|]}Lt \}=QW ZQat QO uDiQoQ=Qk "OwW|t |L=Q] u=tR x@ C@Uv =yv; OQmta
w u@ Qm |Q=BU@ h=}r= u}@ p=YD= s=wO u}vJty w p=YD= Ctw=kt Vy=m 'O}OW

[12]"CW=O Oy=wN x=Qty x@ =Q Oqwi K]U
x@ Kr=Yt wO u}= p=YD= '|Q=BU@ h=}r= =@ Oqwi C} wkD QO Qo}O syt pt=a
Cra x@ uOW lWN w QD w |oORM} w ?wP |]}Lt \}=QW QO xm 'CU= Qo}Om}
,qwtat |oOv@UJ "ODi=|t j=iD= lQDWt pYi QO |oDN}Uo Ot 'C@ w]Q Qw[L
|i}a[ ,=D@Uv |rwmrwt u}@ |=ywQ}v xm 'CU= 1Tr=wQOv=w |x} wv=F |wQ}v x@ ?wUvt
?UJ |=ypwmrwt u=U; |}=H@=H Ea=@ |rwmrwt u}@ |=ywQ}v u}= ha[ "OvDUy
wO u}@ |OwNx@OwN |}=OROvw}B x@ QHvt |}=Hx@=H u}= xm 'OwW|t ?; Qw[L QO

"OwW|t Kr=Yt
�|oOWsQv� Q}PBCWoQ@VwQ wO x@?UJX=wNQOC@ w]Q Qw[L 'u}= Q@ xwqa
R= Qo}O |m} "OQ=Po|t Q}F-=D �?UJ |}=}t}W =} |m} R}i CUmW� Q}PB=vCWoQ@ w

[12]"CU= Rri K]U |wQ O}Um = |=yx}q |D=@F|@ |}=OROvw}B pt=wa
p=U QO |WywSB QO xm Qw]u=ty �?UJ� xOvyOOvw}B QYva |oDN}Uo Ot
xm |DQwY QO "OQ=O |oDU@ R}v ?UJ Ct=N[ x@ [13]'CU= xOW QmP 2012
&O=Di= Oy=wN j=iD= xOvv=@UJ|oDN}Uo Ot 'OW=@ QDt|r}t 2 R= QDtm?UJCt=N[
|oOWx}qx}q Ot x@ |oDN}Uo Ot w O@=}|t Vy=m Ovw}B Ctw=kt CQwYu}= Q}e QO

"OwW|t p}O@D QDs}N[ ?UJ |x}q |=Q@ u@ Qm |Q=BU@ h=}r=
O=H}= w |oOWCNU x@ QHvt QiY Q} R |=tO \}=QW ZQat QO |Q}oQ=Qk
xm |r=L QO "OwW|t h=}r= =@ ?UJ u}@ Ovw}B ?} QND w ?UJ QO =ylQDwQm}t
pmWQ}}eD Cra x@ pRvD `} QUD 'CU= ltv Qw[L QO xm '?wP w M} |=yxNQJ QO
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114

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

"""w
|rq

H=Q
wri

'|}
wmU

=|v]
wQe

Y= 'xOWvC} wkD |=yxvwtv |=Q@ ?}DQD x@ OYQO 2 25 w 1 1 '2 2 OwOL QO |}=yv
2 =@ xOWC} wkD |=yxvwtv w u@ Qm |Q=BU@ h=}r= |x}q 1 =@ xOWC} wkD |=yxvwtv
pm}U O=OaD V}=Ri= =@ u}vJty "CU= xDi=} V}=Ri= u@ Qm |Q=BU@ h=}r= |x}q
|=Q@ ?}DQD x@ OYQO 26 68 w 49 72 OwOL QO |}=yv pmWQ}}eD '|Q=PoQ=@
QO 'CU= xOW xOy=Wt u@ Qm |Q=BU@ h=}r= |x}q 2 w 1 =@ xOWC} wkD |=yxvwtv
Vy=m �33 OwOL QO |}=yv pmWQ}}eD 'xOWvC} wkD |=yxvwtv |=Q@ xm |DQwY
QO |}=yv Ctw=kt '|oORM} w ?wP \}=QW QO xm |r=LQO "CU= xDW=O x=Qty x@
'xOWvC} wkD |=yxvwtv |=Q@ ?}DQD x@ Vy=m OYQO 3 2 w 4 2 '6 3 OwOL
|Q=BU@ h=}r= |x}q 2 =@ xOWC} wkD |=yxvwtv w x}q 1 =@ xOWC} wkD |=yxvwtv
|=Q@ ?}DQD x@ |}=yv pmWQ}}eD V}=Ri= OYQO 15 w 13 '10 OwOL QO w u@ Qm
u@ Qm |Q=BU@ h=}r= |x}q 2 w 1 =@ xOWC} wkD |=yxvwtv 'xOWvC} wkD |=yxvwtv

"CU= xO=O MQ
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