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u=tR COt w C=]=@DQ= 'QwmPt VwQ QO xmv}= x@ xHwD =@ u}vJty "Ovm|tv xHwD
|v=tR |xt=vQ@ x@ |UQQ@ OQwt |xQwO pN=O QO \ki CN=UuwJ |v=tR |xt=vQ@
Q_v QO =Q `} QUD w =QH= VwQ QO Q}}eD =} `@=vt X}YND w OwW|t p}tLD hOy
'u=tR u=ty QO G C}r=ai |=QH= VwQ QO Q}}eD 'H C}r=ai \@=wQ Q}}eD x@ 'OQ}o|tv
"Ovm|tv |yHwD xSwQB |=QH= pw] QO |ak=w |v=QL@ Q}Ut w '=tQiQ=m R= |W=v `} QUD
xHwD|@ s)=15 w 14 RwQ QO =ys=o QO Q}N-=D `k=w QO '=QH= QO CaQU |Ov)m x@ u}vJty

"OQ=Ov |}xO}= xSwQB COt Vy=m OQwt QO VwQ u}= "CU=
R}r=v; |=yxQwO ?=NDv= uDN=Ul}D=tDU}U x@ xHwD =@ Q}N-=D |=yVQ@ VwQ QO

21xv=RwQ |=yxQHvB VwQ "4"2
CiQW}B C=aq]= R= O}OH |W}=tv [16]'CU= xOW x�=Q= 2005 p=U QO xm VwQ u}=
Q=Owtv u}= "OyO|t x�=Q= 22�IBC� OvtWwy |=yCQ=JQ=@ pmW x@ Q}N-=D |=yxO=O w
1 |xOv}=tv l} Qy 'CU= xOW p}mWD 23xOQDUo |xLiY |=ypwrU R= xm |}xr}t
|=ypwrU R= |ywQo `k=w QO "CU= C}r=ai |=Q@ �|v=tR OL=w Qy =} xDiy 1 =}� RwQ
24|xv=RwQ p}tmD OYQO =ypwrU u}= "Ovvm|t O=H}= =QC}r=ai u=tR COt 'sy Qw=Ht
C=aq]= Qy w u=tRsy C=Q}N-=D 'Q}N-=D |=Q@ u}iQ] C}rw�Ut w C=Q}N-=D '=yC}r=ai
xOW xO=O V}=tv xv=RwQ Qw]x@ xm'p}tmD OYQO =@ "Ovm|t C@F =Q |Qo}O \w@ Qt
C}r=ai u=tR COt pw] QO xm =QH= QO CaQU |Ov)m =} `} QUD Ov=wD|t IBC 'CU=
?wr]t \UwDt =D lJwm T=}kt =@ |=yxSwQB |=Q@ VwQ u}= "Ovm C@F =Q OyO|t MQ
ZQat QO QDtm 'CU= C@=F =yxQwO pw] xm |}=Hv; R= xm CU= sRq QmPD u}= "CU=
|=}=Rt Q@ xwqa wCU= xDi=} Ow@y@ p=U u}OvJ|] VwQ u}= [17]"OQ=O Q=Qk |Q=mDUO
xHwD 'Q=mv=t}B p@=kt QO =tQiQ=m s}kDUt C=a} QUD x@ xHwD C} Rt '|r@k |=yVwQ
C}rw�Ut |x@U=Lt |=Q@ l}D=tDU}U OQm} wQ w =yC}r=ai u}@ \@=wQ QO Q}}eD x@

"OQ=O =Q CN=U hrDNt |=yR=i QO =v@t OOaDt \w]N |v=UQRwQx@ =@ C=Q}N-=D

25=v@t OOaDt \w]N |v=UQRwQx@ CLD R}r=v; VwQ "5"2
X}YND G}=Dv QF= x@ 'u; Q@ xwqa w 'OQ=O =Q xv=RwQ |=yxQHvB VwQ C} Rt VwQ u}=
R= pmWt u}= pL |=Q@ xm 'OwW|t xHwD u}iQ] C=Q}N-=D R= |W=v `@=vt O=R=t
|xR=Ov= R= VwQ u}= QO u}vJty "OwW|t xO=iDU= =v@t OOaDt \w]N |v=UQRwQx@
s}UkD |=Q@ CiQW}B C=aq]= R= w |v=QL@ Q}Ut x@ xHwD Qw_vt x@ xv=RwQ |=yxQHvB

[18]"OwW|t xO=iDU= xSwQB u}iQ] u}@ =y`} QUD w C=Q}N-=D K}LY

VywSB |U=vWVwQ "3
|t=tD 'u}W}B Cq=kt R= l}J}y 'CU= xOW QmP VywSB |xv}W}B QO xm Qw]u=ty
R= |NQ@ u}vJty "CU= xOQmv xU}=kt sy =@ =Q =yxQHvB Q@ |vD@t R}r=v; |=yVwQ
|xU}=kt |=Q@ =Q `@=vtX}YND w '\@=wQ QO Q}}eD '=ys=o QO Q}N-=D p}@k R= =yXN=W
|Ov@u=tR |xt=vQ@ QO OQ=wt u}= xm |r=L QO 'CU= xDiQov Q_v QO =yVwQ C}r@=k
QO =Q OQ=wt u}= C=Q}N-=D |x@U=Lt QO O}=@ w OwW|t xOy=Wt =yxSwQB QDW}@ |ak=w
=@ =yxQHvB Q@ |vD@t |=yVwQ R= xOW|}=U=vW VwQ 5 'VywSB u}= QO "CiQo Q_v

"CU= xOW xU}=kt Qo}Om} =@ xOWQmP |=yXN=W w =y|oS} w uOwRi=
|=yC}r@=k p}rLD w x} RHD w G}=Dv |xU}=kt |=Q@ |OQwt |xvwtv l} R=
Easy Plan |xt=vQ@ R= =Hv}= QO "CU= xOW xO=iDU= =yxQHvB Q@ |vD@t |=yVwQ
p=U QO [18 w17]|R=HL jQ=] =Q xt=vQ@ u}= "CU= xOW xO=iDU= |Ov@u=tRV}=tv |=Q@
|U} wvOm 27pUm = Ci=UwQm}=t \}Lt QO 26 VBA u=@ R =@ 2006 |r= 2002
u}@ R= "CU= xSwQB pQDvm w '`@=vt C} Q}Ot '|Ov@u=tR 'xv} Ry u}tND %pt=W w xOQm
|v=UQRwQx@CLD R}r=v; w xv=RwQ |=yxQHvB Q}N-=D R}r=v; VwQ \ki 'xOWQmP |=yVwQ
|=yVwQ Q}=U p}rLD |=Q@ =t= 'OQm p}rLD xt=vQ@ u}= =@ u=wD|t =Q =v@t OOaDt \w]N
w =yVwQ Q}=U |=Q@ VywSB u}= QO 'u}=Q@=v@ "CU}v woMU=B xQHvB Q@ |vD@t R}r=v;
|v=tR |=y?wJQ=J V}=tv w CN=UuwJ w hOy |Ov@u=tR V}=tv Qw_vtx@ \ki

"CU= xOW s=Hv= |DUO CQwYx@ |QwQ[ |=yp}rLD w x} RHD w xOW xO=iDU=
8 =@ |OQwt |xvwtv l} R= QwmPt |=yVwQ |xU}=kt |=Q@ 'VywSB u}= QO
'=yu}tND '=yv; u}@ C=]=@DQ= 'QwmPt |=yC}r=ai '2 pwOH QO w xOW xO=iDU=C}r=ai

114

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

4/
2|

xQ=t
W'

32
�2

|xQ
wO'

�13
95

u=DU
tR�

h}
QW

u=Qt
a|

UOv
yt

"|OQwt |xvwtv hOy |Ov@u=tR "1 pmW

"|OQwt |xvwtv CN=UuwJ |Ov@u=tR "2 pmW

"u; Q=F; w Q}N-=D |=yO=O} wQ "3 pwOH
C=L}[wD RwQ

"Ov=xOQm Q}N-=D RwQ 1 pO=at 'E w A |=yC}r=ai QO ?}DQD x@ =tQiQ=m w Q=mv=t}B 2
RwQ 3 u}= u=Q@H |=Q@ "OwW p}tmD 18 RwQ QO O}=@ xSwQB xm OwQ|t Q=_Dv= ,=@k=aDt w CU= xOQm Q}N-=D A C}r=ai QO RwQ 2 pO=at '=yRwQ u}= QO Q=mv=t}B 4 w 3"OwW RwQ 15 xQ=@ wO xSwQB u=tR COt =D 'OyO s=Hv= H =@ |R=wt =Q G C}r=ai xm CU= u}= ?=NDv= u} QDy@ xm Ci=} QO Q=mv=t}B 'Q}N-=D

"OwQ|t Q=_Dv= |D; |=yRwQ QO `@=vt X}YND O=R=t 'u}=Q@=v@ &CU= xOQm Q}N-=D RwQ 1 'D C}r=ai ẁQW QO =tQiQ=m 6
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1. global impact technique
2. net impact technique
3. impacted as-planned technique
4. collapsing technique (as-planned technique)
5. isolated delay type technique
6. windows analysis
7. the society of construction law (SCL)
8. as-planned schedule
9. as-built schedule
10. collapsed as-built
11. adjusted as-built CPM technique
12. snapshot technique
13. traditional windows analysis (TWA)
14. adjusted schedule
15. as-planned schedule
16. pacing delay
17. delay analysis method using delay section (DAMUDS)
18. delay section
19. contractor's 
oat (CF)
20. e�ect-based delay analysis method (EDAM)
21. daily windows delay analysis (DWDA)
22. intelligent bar chart (IBC)
23. spreadsheet cell
24. daily percentage completes
25. delay snalysis under multiple baseline updates (MBU)
26. visual basic for application
27. microsoft excel

�References� `@=vt
1. Hoshino, K.P., Livengood, J.C. and Carson, C.W.,

Forensic Schedule Analysis, AACE International Recom-
mended Practice, 29R-03 (2011).

2. Kartam, S. \Generic methodology for analyzing delay
claims", Journal of Construction Engineering and Man-
agement, 125(6), pp. 409-419 (1999).

3. Arditi, D. and Pattanakitchamroon, T. \Selecting a de-
lay analysis method in resolving construction claims",
International Journal of Project Management, 24(2), pp.
145-155 (2006).

4. Delay and Disruption Protocol, 1 Edn., Society of Con-
struction Law (S.C.L.), Oxford, UK, pp. 20-80 (2002).

5. Braimah, N. \Construction delay analysis techniques: A
review of application issues and improvement needs",
Buildings, 3(3), pp. 506-531 (2013).

6. Yang, J.B. and Kao, C.K. \Critical path e�ect based
delay analysis method for construction projects", Inter-
national Journal of Project Management, 30(3), pp. 385-
397 (2012).

7. Kim, Y. and Kim, K. \Delay analysis method using de-
lay section", Journal of Construction Engineering and
Management, 131(11), pp. 1155-1164 (2005).

8. Alkass, S., Mazerolle, M. and Harris, F. \Construction
delay analysis techniques", Construction Management
and Economics, 14(5), pp. 375-394 (1996).

9. Mohan, S.B. and Al-Gahtani, K.S. \Current delay anal-
ysis techniques and improvements", Cost Engineering,
48(9), pp. 12-21 (2006).

10. Kao, C.K. and Yang, J.B. \Comparison of windows-
based delay analysis methods", International Journal of
Project Management, 27(4), pp. 408-418 (2009).

11. Golnaraghi, S. and Alkass, S. \Modi�ed isolated de-
lay type technique", In Construction Research Congress,
American Society of Civil Engineers, pp. 90-99 (2012).

12. Farrow, T. \Developments in the analysis of extensions
of time", Journal of Professional Issues in Engineering
Education and Practice, 133(3), pp. 218-228 (2007).

13. Yang, J.B. and Yin, P.C. \Isolated collapsed but-for de-
lay analysis methodology", Journal of Construction En-
gineering and Management, 135(7), pp. 570-578 (2009).

14. Hegazy, S. \Delay analysis methodology in UAE con-
struction projects", PM World Journal, 11(2), pp. 2-21
(2012).

15. Mohammed, S.R. and Jafar S.S. \Construction delay
analysis using daily windows", Journal of Engineering,
11, pp. 186-196 (2011).

16. Ibbs,W. and Nguyen,L.D. Simonian,L \Concurrent de-
lays and apportionment of damage" . Journal of Con-
struction Engineering and Management ,137(2), pp .119
-126(2010).

17. Hegazy, T. and Zhang, K. \Daily windows delay analy-
sis", Journal of Construction Engineering and Manage-
ment, 131(5), pp. 505-512 (2005).

18. Hegazy, T. and Menesi, W. \Delay analysis under mul-
tiple baseline updates", Journal of Construction Engi-
neering and Management, 134(8), pp. 575-582 (2008).

19. Koa,C.K. and Yang.J.B. \Comparison of windows-
based delay analysis methods", International Journal of
Project Management, 27(4), pp.408-418 (2009).

CUw}B

119

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

"""Q@
|vD

@tQ
}N- =D

R}r=v
;|

=yV
wQp

}rLD
wx}

RHD

"xt=vQ@ QO RwQ x@ RwQ l}miD x@ 'xv=RwQ |=yxQHvB VwQ G}=Dv p}rLD �hr= CUw}B

120

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

4/
2|

xQ=t
W'

32
�2

|xQ
wO'

�13
95

u=DU
tR�

h}
QW

u=Qt
a|

UOv
yt

"RwQ x@ RwQ l}miD x@ OOaDt |=v@t \w]N |=y|v=UQRwQx@ CLD R}r=v; VwQ QO G}=Dv p}rLD R= |WN@ �? CUw}B

121

www.SID.ir

