
�13
93

Q=y@
�'h

}QW
u=Qt

a|U
Ovyt

�| :v
iC

W=O
O=}�

'13
8�1

29
"X

'1/
1|

xQ=t
W'

30
�2

|xQ
wO

R
es

ea
rc

h
N

ot
e|DvU CN=U sDU}U u}@ ?=NDv= |=yQ=}at |}=U=vW

|R=Uxw@v= |=yxSwQB QO |rvwD ?r=k |vD@ w
�Q=}O=DU=� QwB|rav}UL |@DHt

|DWy@ O}yW x=oWv=O '|R=UQyW w |Q=tat |xOmWv=O
�OWQ= T=vWQ� � �|rt� uULt

u=QyD C=k}kLD swra OL=w |tqU= O=R; x=oWv=O 'CN=U C} Q}Ot w u=Qta |UOvyt xwQo

=@ 'Ovm|t x[Qa |yHwD p@=k |=}=Rt |rvwD ?r=k |vD@ sDU}U R= xO=iDU= |R=Uxw@v= QO
sDU}U QO |U=U= CqmWt w |R=Uxw@v= QO uQOt C=R}yHD w Kr=Yt R= |Q}oxQy@ OwHw

?=NDv= |=yQ=}at p=L x@ =D "CU= |DvU ,=DOta R=UwCN=U |=ysDU}U Rwvy '|DvU
w |}xv=N@=Dm C=ar=]t |B QO 'j}kLD u}= QO "CU= xOw@ |rm CQwYx@ CN=U sDU}U

C}i}m w 'xv} Ry 'u=tR |x}=B Q@ Q=}at 23 'CN=U sDU}U wO u}@ `t=H |xU}=kt w |v=O}t
|xRwL QO x@ QHD=@ uqe=W R= 'xOW|}=U=vW |=yQ=}at |@=} RQ= CyH "OvOW |}=U=vW

G}=Dv p}rLD w x} RHD "OW |HvUQ_v u=Q=mv=t}B w 'u=UOvyt 'u=}=tQiQ=m xrtH R= |R=Uxw@v=
C}r@=k 'x}rw= |xv} Ry %OvwW|t |Ov@xDUO Oa@ 5 QO =yQ=}at xm OQm XNWt

R= xO=iDU= =@ =yQ=}at |@=} RQ= QO "xR=U w |Q=tat QF= 'COtOvr@ |=yxv} Ry '|Q}PBCN=U
QwWm QO C}i}m w xv} Ry 'u=tR Q_v R= |rvwD ?r=k |vD@ sDU}U '|]=@vDU= w |i}YwD Q=t;
j}kLD u}= G}=Dv "OW |@=} RQ= QDpw@k p@=k 'O=} R |[=kDt w umUt Ow@tm |v=QL@ \}=QW QO
QO u=Qw=Wt w u=}=tQiQ=m 'u=OQtCrwO uwJty |R=Uxw@v= |xRwL |rY= u=aiv}P x@ Ov=wD|t

"Ovm ltm |Q}os}tYD s=ovy QO CN=U ?U=vt sDU}U ?=NDv=

m-hosseinalipour@sbu.ac.ir
kamelicivil@yahoo.com "C}i}m 'xv} Ry 'u=tR '|DvU sDU}U '|rvwD ?r=k |vD@ sDU}U %|O}rm u=oS=w

xtOkt "1
xm sDU}U u}= OQ@ Q=m |=}=Rt u} QDsyt "CU= |YYND CQ=yt l} |rm Qw] x@
'CN=U CaQU V}=Ri= %R= OvDQ=@a 'CU= xOW xQ=W= u; x@ Cq=kt w =y?=DmQO
'CN=U |=yxv} Ry Vy=m x=Qty x@ u=tDN=U Qta V}=Ri= 'xRQru}tR Q@=Q@ QO Ctw=kt
|DvU sDU}U R= Q}}eD =}=Rt u}= [4]"xDi=}Ow@y@ C}i}m w |SQv= 'Kr=Yt R} QQwO Vy=m
R= CN=U sDU}U u}= "CU= xDN=U Q}PB=v?=vDH= =Q |rvwD ?r=k |vD@ sDU}U x@
Q=Ry 200 QO xk@] 45 =D 2 |=yu=tDN=U CN=U QO uwvm =D V}B p=U 40 OwOL
'|v=twQ 'u=DUQ=Ht |=yQwWm uwJty u=yH hrDNt \=kv QO |v=tDN=U x=oQ=m
xDiQo Q=Qk xO=iDU= OQwt u=Q}= w 'uB=S '=}r=D}= 'u}J '|Rr=t 'x}mQD '=m} Qt; '=O=v=m
'CU= xDiQo Q=Qk ?r=k u=oOvR=U |wU R= |vi |=y|QovR=@ OQwt uwvm =D w CU=
CmQW \UwD 2007 p=U QN=w= QO sDU}U u}= QO |Qw;wv u} QN; xm |Qw]x@
sDU}U u}= [5]"CU= xO}UQ C@F x@ AWO 1327413 |xQ=tW =@ |}x}mQD =Ut
`=iDQ= =@ |vD@ |xOvwWQ=QmD |=yxR=U CN=U |=Q@ xv} Ro u} QD?w@Lt x@ x}mQD QO
"CU= xOW p}O@D xORxrRrR j]=vt |R=UR=@ w �xk@] 16 =D 12� q=@ w \UwDt
CU= xOW xO=O u=Wv l}D=tW CQwYx@ =yxQ=k QO |vwmUt |=yu=tDN=U syU

"�1 Q=Owtv�
p=Lu}= =@ =t= 'CU= xO=Di= =H |rvwD u=tDN=U |DavY O}rwD u=Q}= QO xJ Qo =
Qo}O R= QDtm |OL =D |rvwD ?r=k |vD@ |=ysDU}U R=}Dt= '|R=Uu=tDN=U Q=R=@ QO

u=Wv u=wHC}atH =@ |=yQwWm QO Q=wv=NO=a@= w|v}WvQyWC@Uv 'C}atH OWQ OvwQ
QO,qFt "OwW|t sm =[=kD x@ umUt |x[QaC@Uv '|v=tR `]ktl} QO xm OyO|t
OQw;Q@|vwmUt OL=w uw}r}t 14 1 '1405 =D 1385p=U R=|QyWumUt x@ R=}v u=Q}=
|=Q@ QF-wt|=[=kD 'OW=@ Q=R=@CqwLD|ak=w OQmrta Qov=}@ Ov=wD|t xJv; =Pr 'CU= xOW
[1]"CU= u;|i}mw|:tm |=y|oS} w w?U=vtCN=U sDU}U u}vJty w R=UwCN=U
C=a]k 'Kr=Yt O}rwD pL=Qt QO xmv}= Q@xwqa R=UwCN=U |DvU |=ysDU}U
CaQU p}rOx@ 'OvDU}v xv}y@ |Q=OQ@xQy@ Qta pw] w 'xrRrR Q@=Q@ QO |vt}= 'xR=U w
utHv= w |D=k}kLD |xUU-wt [2]"OvDU}v OwHwt |=[=kD |woNU=B R}v O}rwD u}}=B
xm 'OvQ=O =}vO umUt hQ=atr=xQ}=O s=v x@ |D}=U ?w 'xrRrR |UOvyt |rrtr=u}@
=yv; "CU= umUtCN=U |wQ C=aq]= s}yUD |=Q@ uQOt C=aq]= x=o}=B |SwrwvmD
'u=DUwOvy |QyW \}Lt QO |}=v@ QH; |=yQ=w}O =@ KrUtuD@ |=yu=tDN=U |xk@=U
=yu=tDN=U u}= "Ov=xOQm sqa= h}a[ |r}N =Q xrRrR Q@=Q@ QO u=WOQmrta w p=U 25
u} QDW}@ u=DUwOvy QO 2001 w u=w}=D 'x}mQD 'u=vw} 1999 |=yxrRrR QO w =B wQ= QO
xm 'CU= |DavY Ov};Qi l} |rvwD ?r=k |vD@ sDU}U [3]"Ov=xDW=O =Q |Q}PB?}U;

pw�Ut xOvU} wv �
"1391 7 1 VQ}PB '1391 6 29 x}LqY= '1390 10 20 Ci=} QO %M} Q=D



"""|
DvU

CN
=Us

DU}
Uu

}@?
=NDv

=|
=yQ=

}at
|}=U

=vW'Q=}at Qy C=YNWt KQW '=yQ=}at QDy@ syi R= u=v}t]= |=Q@ "Ovvm|t XNWt
xmv; uwO@ |r}tmD |=yQ=}at |x�=Q= x@ u=} woNU=B ,=vt[ &OW xt=vWUQB |xt}t[
|=ysDU}U ?=NDv= Q}F-=D x@ =yv; =D OvOw@ xOW j} wWD 'OvwW CUQyi xt=vWUQB QO

"Ovvm xHwD CN=U

xt=vWUQB |UQQ@ "2"2
u=UOvyt w u=Q=mv=t}B =@|D=tOkt|@=} RQ=l} '|}=yv |xt=vWUQB|HvUQ=@Da=CyH
xOW?=NDv= CavY pe=W 20 u}@ |Qw[L xt=vWUQB TBU "OW s=Hv= x@ QHD =@
u}t-=D |xQ}HvR QO |rY= u=aiv}P xm 'OW `} RwD u=QyD u=DU= u=tDN=U CavY QO
x=oDUO w 'Q=mv=t}B |=yCmQW u=U=vWQ=m 'xSwQB u=} QHt 'u=}=tQiQ=m %pt=W umUt
"OvQ=O CN=U sDU}U ?=NDv= QO hrDNt O}=ka w C=yHwD =yv; "OvDUy CQ=_v
sDU}U ?=NDv= |=Q@ =Q |rm |=yQ=}at |xawtHt l} 'xwQo 4 |=yQ_v uOQw;CUOx@
T=vWQ=m 3 'xSwQB |QHt 10 '=tQiQ=m 3 x@|@=} RQ= |xt=vWUQB "Ovm|t u}t-=DCN=U
C=aq]= pO=@D "OW xO=O u=QyD u=DU= QO CQ=_v x=oDUO 4 w |Q=mv=t}B CmQW
=yCmQW w =yxSwQB QO xQm =Pt w |Qw[L |xaH=Qt =@ 'CN=U u=Q=mQOv=CUO u}@
"OW pY=L u=oOvwWx@L=Yt s=tD u}@ |DmQ=Wt Q=m l} xm |Qw]x@ 'Ot; CUOx@
syi |=Q@ "CU= |rw@k p@=k G}=Dv x@ |@=}DUO |xOvvmu}t[D 'Cw=iDt |=yxwQo
|vD@ sDU}U QO |}q=@ |x@ QHD xm |v=} woNU=B R= uD wO '|@=} RQ= G}=Dv R= QDW}@
CWoQ@ R= Oa@ CN=U sDU}U ?=NDv= Ov};Qi OQwt QO w ?=NDv= 'OvDW=O |rvwD ?r=k
u=W@=NDv= Qw]J xm OW p=-wU =yv; R= ,=YwYNt "OvOW x@L=Yt '|@=} RQ= |=yMU=B
C}ty= |Qo}O R= QDW}@ =} QDtm =yQ=}at |[a@ x@ =QJ u}vJty 'OvDiQo Q_v QO =Q

"Ov=xO=O

=yxO=O p}rLD VwQ "3"2
|@=} RQ= Q@ |v@t O}}-=D OQwt |}=QH= |=yQ=}at |@Uv C}ty= |}=U=vW Qw_vt x@
CU= u; 'OQm x_Lqt O}=@ xm =Q xJv; "OW s=Hv= |Ov@x@DQ p}rLD 'xOW?Um C=aq]=
|=yQDt=Q=B OQ@ Q=m "OyO|t u=Wv =Q =yQ=}at C}ty= h}OQ ?}DQD \ki |Ov@x@DQ xm
'=yxO=O p}@k u}= |Ov@x@DQ CyH �"""w OQ=Ov=DU= h=QLv= '=yu}ov=}t Ovv=t� |Q=t;
Q=Qk xO=iDU= OQwt |QDt=Q=B=v |=ysDU}U O}=@ u}=Q@=v@ 'O=O Oy=wNv =Q |twyit QB G}=Dv
C}ty= T=U=Q@ =yQ=}at |Ov@x@DQ CyH COW XN=W p}rLD 'xar=]t u}= QO "OQ}o
[6]"OW xO=iDU= 1 |x]@=Q 'COW XN=W u}}aD CyH "CU= xOW ?=NDv= |@Uv

�COW XN=W� SI =

 5X
i=1

wifi
n

100
!
=100a (1)

xOW s}_vD 5 =D 1 R= xm 'woNU=B \UwD Q=}at Qy x@ xOWxO=O |xQtv i 'u; QO xm
COW x@ 5 w syt QDtm 1 %=yxQtv T=}kt QO |Ov@xHQO� xQtv Qy uRw wi 'CU=
a 'u=} woNU=B pm O=OaD n 'u=} woNU=B s=tD \UwD i |xQtv |v=w=Qi fi '�syt
u}= x@ SI VRQ= R= C}ty= Kw]U GvB "CU= a = 5 xar=]t u}= QO 'uRw u} QDq=@
sm (0 2 � SI � 0 4) 'u} QDtm (0 � SI � 0 2) %Ov=xDi=} pmWQ}}eD CQwY
'q=@ =D \UwDt (0 6 � SI � 0 8) '\UwDt (0 4 � SI � 0 6) '\UwDt =D

"u} QDq=@ (0 8 � SI � 1)

|rt=ap}rLD R= '=yO=O} wQ u}= CLD |=yQ=}at R= QYDNt |DUQyi |x}yD |=Q@
|Q}PB Q}}eDh}YwD QO xOWxO=iDU= QF-wt |Q=t; VwQl} '|rt=ap}rLD "OW xO=iDU=
"CU= pt=a sU= x@ 'xDiyv |=yQ}eDt OwOat ?ULQ@ xOWxOy=Wt |=yQ}eDt u=}t
R= QDlJwm |xawtHt l} QO sy =@ x@=Wt C=YNWt =@ |=yQ}eDt 'Qo}O CQ=@a x@

[3]"�2004 'TQ=t� =yxQ=k QO umUt `} RwD VQ=Ro "1 Q=Owtv

=@ xDN=UV}B |xR=U 'xOWOQwv OQU |Oqwi l@U ?r=k uwJty u} wv |=ysDU}U
[2]"��51 ,=@} QkD� CU= """w |}xQyt w I}B |Oqwi CrmU=

,=QFm = CN=U sDU}U ?=NDv= QO |Q}os}tYD Rwvy xm O=O u=Wv j}kLD u}= G}=Dv
=} XNWt |@=} RQ= Q=}at I}y xm|Qw]x@ 'CU= xDWPo |=yQ=m |x@ QHD |x}=B Q@
C}r@=k 'x}rw= |=yxv} Ry |x}=B Q@ O}=@ =ysDU}U |rm |@=} RQ= "CU}v OwHwt |SD=QDU=
CU= XNWt "OQ}PB CQwY xR=U w |Q=tat QF= 'COtOvr@ |xv} Ry '|Q}PBCN=U
|@U=vt |xv} Ro '|rvwD ?r=k |vD@ sDU}U '|YNW u=tDN=U |=yxSwQB |=Q@ xm
Qo = "CU}v |DvU CN=U sDU}U x@ C@Uv =yxSwQB u}= ẁvDt |=y|oS} w Crax@
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|}xOta |=yCaivt '|rvwD?r=k|vD@ sDU}U QDR}tD w ut}= |Q=m |=y\}LtCrax@

"u=QoQ=m |=Q@ xFO=L u=R}t QO xHwD p@=k Vy=m xrtH R= 'OW \=@vDU=

133



"""|
DvU

CN
=Us

DU}
Uu

}@?
=NDv

=|
=yQ=

}at
|}=U

=vW"C}i}m Q=}at |=Q@ uRw ?} Q[ "5 pwOH
C}i}m pt=wa C}i}m |=yQ}eDtxR=U |Q=tat

0 798 |Q=tat KQ] QO ẁvD %Q3
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1. kaiser-meyer-olkin measure of sampling adequacy
2. Bartlett's test
3. prefabrication, preassembly, modularization and o�site fabrica-

tion
4. hybrid concrete construction
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