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xOW |}=U=vW u; R= |Q}oxQy@ `v=t u} QDsyt QwWm pN=O QO IPD u=Uty O=OQ=Qk

"u=Q}= QO IPD R= |OvtxQy@ `v=wt "1 pwOH
R=}Dt= `v=t KQW C}wr=
4 63 QwWm pN=O QO IPD u=Uty O=OQ=Qk Ow@v 1
4 47 QwWm QO �s}@� u=tDN=U C=aq]= |R=UpOt |Qw=:vi Ow@v 2
4 16 xSwQB u=aiv|P u}@=t |i=m O=tDa= Ow@v 3
3 47 IPD =@ u=Q=mu=t}B w u=}=tQiQ=m |}=vW;=v 4
3 37 u=aiv|P u}@=t |Q=mty nvyQi O=H}= 5
2 32 =tQiQ=m ?v=H R= |wk C} Q}Ot x@ R=}v 6
2 16 |OQi j�qa sw=OD 7
1 21 hOy |xv} Ry u}}aD CqmWt 8

"|}=}=B p}rLD |xH}Dv "2 pwOH
M=@vwQm |=ir; =yxO=O O=OaD

0 849 8

V}B u=}=B =D =Q xSwQB sy =@ pt=aD QO Q=mu=t}B w |L=Q] s}D 'VwQ wO Qy QO "1
"OvQ@|t

K]U l} QO u=aiv|P |xty uDiQoQ=Qk ?Hwt IPD QO OL=w O=OQ=Qk OwHw "2
QO "OvQ}o|t OwN x@ xv=DUwO |rmW |Q=HD \@=wQ w OwW|t Qo}Om} Q=vm QO w
Q=mu=t}B� sy Q=vm QO Q=mu=t}B w |L=Q] s}D |rt=a wO |=yxSwQB QO xm |r=L

"OvQ}o|t Q=Qk =tQiQ=m Q@=Q@ QO w �CN=U w KQ]
w 'OwW|t swrat |L=Q] u}L QO xm '|a]k |xv} Ry p}rO x@ xSwQB wO Qy "3
xv} Ry V}=Ri= 'Ovvm|t Q=mu=t}B w |L=Q] s}D xHwDt xm |QDW}@ |=ylU} Q
x@ =ylU} Q pt=m p=kDv= p}rO x@ DB QO xm Cw=iD u}= =@ "CW=O Ovy=wN
QO |rw &Ow@ Oy=wN QDW}@ Q=}U@ xv} Ry V}=Ri= u}= 'CN=U w KQ] Q=mu=t}B
pL=Qt |x}rm QO w= p=ai Qw[L w =tQiQ=m ?v=H R= lU} Q pw@k p}rO x@ IPD

OwQ|t Q=_Dv= |rm Qw]x@ "Ow@ Ovy=wN QDtm COWx@ =yxv} Ry 'CN=U =D |L=Q]
|=QH= |=yxv} Ry R= QDtm ?D=Qt x@ IPD VwQ R= u=Um} |xSwQB l} |xv} Ry

"OW=@ DB VwQ x@ u;
u}@=t |wk C=]=@DQ= w |Q=mty 'p@=kDt O=tDa= TL 'IPD s}y=it T=U=Q@ "4
|=yxSwQB QO OQwt u}= xD@r= xm 'CU=|D=}L w syt Q=}U@ IPD QO xSwQB u=aiv|P

"OQ=Ov |D}ty= u=OvJ |rt=a wO

|v=O}t C=ar=]t "4
QO xSwQB sqk= |xJQ=Bl} p} wLD R= |Q}oxQy@ x=Q QO OwHwt `v=wt 'VywSB u}= QO
|}=ypLx=Q w |}=U=vW QwWm CN=U CavY u=oQ@N R= VUQB w x@L=Yt =@ u=Q}=
CQwYx@ w xrLQt wO QO x@L=Yt u}= "CU= xOW O=yvW}B `v=wt u}= `iQ CyH
VwQ |iQat ut[ 'pw= |xrLQt QO "CU= xOW s=Hv= xQyJ x@ xQyJ w |Qw[L
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|O}OH nvyQi O=H}= x@ R=}v w Ow@ Oy=wNv KqY= p@=k pt=m Qw] x@ |O=OQ=Qk

"OQ=O

hOy |xv} Ry u}}aD CqmWt "8"5
uDiQoQ_vQO uwO@ Q=m |=Q@ xOWxDiQo Q_v QO |xHOw@ `k=w QO hOy |xv} Ry
"OwW u}}aD |L=Q] |}=OD@= pL=Qt QO O}=@ w CU= |L=Q] s}D w Q=mu=t}B OwU
|xv} Ry u}}aD 'OvDU}v swrat |L=Q] C=}�RH Rwvy xrLQt u}= QO xmv}= x@ Q_v
|O}rm pt=wa |Q=mty =@ hOy |xv} Ry uwJ |iQ] R= "Ow@ Oy=wN pmWt hOy
|=ylU} Q Vy=m CyH |L=Q] s}D w Q=mu=t}B CU= umtt 'OwW|t u}}aD
sqa= |ak=w OL R= QDq=@ =Q u; Q=Okt 'V=O=B w OwU V}=Ri= u}vJty w OwN

"Ovvm

\}=QW =@ =yv; j}@]D w =yQwWm Q}=U QO xOWQWDvt u=Uty |=yO=OQ=Qk |UQQ@ "CU=
"OW=@ pmWt u}= `iQ QO Ovr@ |t=o Ov=wD|t QwWm u}v=wk w

QO 4�BIM� u=tDN=U C=aq]= |R=UpOt |Qw=:vi uOw@vG}=Q "2"5
QwWm

"CU= IPD VwQ x@ =yxSwQB |=QH= |=yCQwQ[ R= u=aiv|P u}@=t |wk C=]=@DQ=
K}LY lQO 'u=aiv|P R= l} Qy Q=m uOW|YYND w =yxSwQB |oO}J}B V}=Ri= =@
umtt |oO=Ux@ 'pwtat |=yVwQ ltm x@ 'u} Q}=U |=Q@ u}iQ] R= l} Qy Q=m R=
u} QDsyt R=|m} u=wvax@ '�BIM� u=tDN=U C=aq]= |R=UpOt |Qw=:vi "Ow@ Oy=wNv
|q=@ K]U "OwW|t xDN=vW xSwQB QO Q}oQO pt=wa u}@=t \=@DQ= O=H}= QO =yQ=R@=
l} x@ =Q =yxSwQB u}= QO BIM R= xO=iDU= 'IPD |=yxSwQB QO R=}vOQwt |Q=mty
umttQ}e ,=@} QkD BIM uwO@ =yv; s=Hv= xm |Qw] x@ 'CU= xOQm p}O@D CQwQ[
x@ 'C191 %Ovv=t 'xOWQWDvt u=Uty |=yO=OQ=Qk QO p}rO u}ty x@ "OwW|t |krD
O}m -=D xSwQB C} Q}Ot QO BIM xrtH R= u} wv |=y|Qw=:vi R= xO=iDU= x@ CL=QY
OwHw =@ w =yxSwQB C} Q}Ot QO BIM Q=}U@ |=}=Rt seQ|ra xv=iU-=Dt "CU= xOW
|ak=w x=o}=H Rwvy 'CU= xOt; pta x@ u; R= Q}N= |=yp=U QO xm |@U=vt p=@kDU=
p=U QO |Q=DWwv QO "CU= xOWv xDN=vW QwWm u=tDN=U CavY QO |Qw=:vi u}=
|}=yQ=my=Q w xOW xDN=OQB u=Q}= QO BIM R= |OvtxQy@ `v=wt |UQQ@ x@ '2013
R= |m} xm CW=O xHwD O}=@ [19]"CU= xOW O=yvW}B xOW|}=U=vW `v=wt `iQ |=Q@
BIM R= xSwQB u=aiv|P |x}rm ?U=vt CN=vW 'IPD |R=UxO=}B |rY= C=twRrt

"CU= u; |=yOQ@ Q=m w

xSwQB u=aiv|P u}@=t |i=m O=tDa= Ow@v "3"5
OwHw OvtR=}v lQDWt u=} R w OwUh} QaD w u=aiv|P u}@=t xv=DUwO\@=wQ |Q}opmW
'p@=kDt O=tDa= u}= OwHw sOa CQwY QO "CU= |O}rm pt=wa u}@=t |i=m O=tDa=
OW Oy=wNv jkLt xSwQB sqk= |xJQ=Bl} p} wLD QO Q_vOQwt |Q=mty R= K]U u;
Oy=wN wQ x@ wQ pmWt =@ IPD |=yxSwQB QO Q_vOQwt |=}=Rt x@ |@=}CUO ,=@k=aDt w
|xDio x@ 'QwWm pN=O R=U w CN=U |=yxSwQB QDW}@ Q@ sm =L nvyQi xv=iU-=Dt "OW
|O=yvW}B Q=my=Q "OQ=O xSwQB pt=wa u}@=t O=tDa= Ow@v R= u=Wv 'CavY u=oQ@N
Q=mu=t}B ?=NDv= s=ovy |r@k |}=vW; w |Q=mty j@=wU uOQm^=Lr 'u=oQ@N QDW}@
Ov=wD|t jiwt |Q=mty j@=wU u=W}= O=kDa= x@ "CU= xOw@ =tQiQ=m |wU R= K=Q] w
"OW=@ O}it Q_vOQwt C=]=@DQ= K]U |Q}opmW u; ?k=aDt w O=tDa= |Q}opmW QO
x@ QDW}@ w OwW|tv pY=L O=OQ=Qk j} Q] R= O=tDa= O=H}= CU= K[=w xm |R}J
l} ,qm w |WR}ov= |=yOv@ h} QaD 'u}= OwHw =@ "CU= \w@ Qt pt=wa ?=NDv= Ov}=Qi
Q}F-=D|@ pt=wa u}@ OwHwt O=tDa= ^iL |xv}tm =} O=tDa= O=H}= QO ?wN O=OQ=Qk

"Ow@ Oy=wNv

sqk= |xJQ=Bl} p}wLD =@ u=Q=mu=t}B w u=}=tQiQ=m |}=vW;=v "4"5
xSwQB

`v=t u=wvax@ QwWm CN=U CavY uq=ai \UwD u; s}y=it w IPD CN=vW sOa
Tqm |Q=RoQ@ |x]U=w x@ "CU= xOW xDN=vW QwWm QO u; R= |Q}oxQy@ QO |Oa@
w x=oWv=O \=@DQ= C} wkD u=tRsy w |UOvyt s=_v Ovv=t \@DQt |=yu=tR=U \UwD

"OW Oy=wN `iDQt R}v pmWt u}= CavY

129



"""V
wQR

=|
Q}ox

Qy@
QOw

QV
}B|

=yV
r=J

|Q}oxH}Dv "7
|=yxSwQB QO |O=OQ=Qk u} wv OQm} wQ l} u=wvax@ xSwQB sqk= |xJQ=Bl} p} wLD
w xSwQB h=Oy= uOQm =DU=Qsy j} Q] R= =Q =yxSwQB |HwQN xm CU= u; p=@vO x@ |v=Qta
|iQat ut[ 'VywSB u}= QO "OWN@ Ow@y@ xSwQB QO Q}oQO |rY= u}iQ] |=yxR}ov=
xDN=OQB u=Q}= QO u; R= |Q}oxQy@ `v=wt |}=U=vW w |UQQ@ x@ '|O=OQ=Qk u} wv VwQ u}=
CN=UCavY u=oQ@N R= VUQB j} Q] R= `v=wt |Ov@C} wrw= w |}=U=vW "CU= xOW
Ov=CQ=@a xOW|}=U=vW `v=wt u} QD|rY= "CU= xOW s=Hv= �|Qw[L |x@L=Yt�

%R=
&QwWm pN=O QO IPD u=Uty O=OQ=Qk Ow@v "1

"QwWm QO �BIM� CN=U C=aq]= |R=UpOt |Qw=:vi Ow@v "2
Oa@ xm CU= xOt; CUOx@ xH}Dv u}= xOW|}=U=vW `v=wt x@ j}ta |y=ov QO
u=oQ@N xHwD OQwt QDW}@ |]=@DQ= w |ovyQi `v=wt '|O=OQ=Qk w |kwkL CqmWt R=
QO xSwQB QO Q}oQO pt=wa u}@ \@=wQ |q=@ K]U x@ R=}v Qt= u}= Cra "Ov= xDiQo Q=Qk
R= |OvtxQy@ w `v=wt R= Qw@a CyH |}=ypLx=Q 'u=}=B QO "CU= |O=OQ=Qk pOt u}=
=yu; |xrtH R= xm 'CU= xOW x�=Q= QwWm QO xSwQB sqk= |xJQ=Bl} p} wLD |=}=Rt

%OQm xQ=W= OQ=wt u}= x@ u=wD|t
=@ =yv; j}@]D w OwHwt u=Uty |=yO=OQ=Qk |UQQ@ =@ u=Uty O=OQ=Qk u} wOD "1

&QwWm \}=QW
R= K=Q] w Q=mu=t}B ?=NDv= s=ovy |r@k |}=vW; w |Q=mty j@=wU uOQm^=Lr "2

"=tQiQ=m |wU

`v=wt |Ov@xDUO "6
%OvwW|t s}UkD |rm |xDUO 5 x@ xOW|}=U=vW `v=wt

�?U=vt |O=OQ=Qk Q=DN=U� |kwkL �hr=
QwWm pN=O QO IPD u=Uty O=OQ=Qk Ow@v �

�=yV=O=B w lU} Q s}yUD� |O=YDk= �?
hOy |xv} Ry u}}aD CqmWt �

�|t}D Q=m w O=tDa=� |ovyQi �G
xSwQB u=aiv|P u}@=t |i=m O=tDa= Ow@v �
u=aiv|P u}@=t |Q=mty nvyQi O=H}= �

|OQi j�qa sw=OD �
�u=aiv|P u}@ |Q=mty C}r@=k� |Qw=:vi =@ \@DQt �O

QwWm QO �s}@� CN=U C=aq]= |R=UpOt |Qw=:vi Ow@v �
`v=wt Q}=U ��y

=tQiQ=m ?v=H R= |wk C} Q}Ot x@ R=}v �
IPD=@ u=Q=mu=t}B w u=}=tQiQ=m |}=vW;=v �

=yCWwv=B
1. integrated project delivery
2. American institute of architects (AIA)
3. American general contractors (AGC)
4. building information modeling
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