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3. Freadman
4. One-way analysis of variance
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1. Kolmogorov-Smirnov
2. One-sample T-test



14 YA-£0 ((0F) (Lesl) ¥ o,lods BT odo o ) nxo g oyl pos (pwiddten 4y 3ls | glomin! .o ()l .. (0

cilo 15 0 3l LY esd S Jole Vo U glasliza
@5y Ot S 39 dslidnyy 00 S >k oblcuen a
@‘9) L)“j) )‘ 9 ;./ﬁ)f )‘)3 o).f} Vo olows )L».».’>‘ B s.:}”}w
5 0b 2l ol CuenleS SYl5w (1AVO Lawshe) ° olgize
25 Jsasp wile (Bl 3l 4 bgype Lol ele ¥ culedyo

ol oolatwl jelaie pay

Ne—

NE

RCV =

- W
2
6)5).5 ‘) )JQ.JQ)BA J‘;,w aS Cewl G)LQO),».} olass Ne &S

Jlas el 0,5 09,8 slacl JS olaxs n g Wols aseis
31.(VAY0 Lawshe) cowl duo )0 #Y 0,5 Vo (5l ROV laie
Jole § 3,5 @ bgye Jole A conissll Jole Yooy
4 baye Jole A GGl 4 bgsyo Jole A jglice a5 gy
SVlge Gl gy pof @ bgype Jole Vg Dl pke 5 (lsd
WS iy TeeSd b bl beasliia
3o Sy 0l Lesl o (6 an dlas Ojsods basliie
alas FY Colesyo g <85 13 (39290 s )lel anal>) 039
Slo 4 a5 Sl jo Budsd cpl jo 0l plxl ol ¥ Jgb o
a5 iz el SSloy an 2 5 Slee jolaie 040 0 gl
S V) > ..\...:L) uij Sl )iQA 0)5).: )d )l&l.m;).mu...m
S8 B oLl 4 Gan; Sy deliiny GBaimogal 4
393 lolg> 10 1) [ SGlew 4w ;o &Il a5 wi atwlgs LT
ol ool Judowgay s ol a8 )3 lay o S i JLdow g
Sl el blocal b Jdss )LJ PRy )LJ JEC TN
u,u.slj.ss SPSS )|)5‘ﬁ).s )‘ WA C‘)M‘ LsL:boolo J.J:u5c\.~)_‘>u
A eolawl YO

YY.

YA-
\Fe
\¥F.

VY.

JLj Opeles 5o

< A 0 >

Jrasi e (yloj g a3 (381 lade -F STl

6. Likert

P e PYY Job o 5l e VY gl )l slls oo (il
T Bl b5 Sy 5 o yio ,l3m AT+ &y pmm e yin A
Lol o ¥eor Job @

ST ceors duw b 3 Lo g 4 3o i l381 —)-Y
g anablio sliwl (g, VYA+ 50l ,o sblcws aw b
Sloy jo Gl JI5 5 4 YWAY el o Sl sloasss
adgl doe 4 (ple andlie B, a) 305 1,8 &)k 51 VYAY
Slojl8 l jo 00,5 18515 (6, S0lary & JUy gedeo VO -
A 50 oSt ke VA (T (550 o 5 0 TY s gl
Gl i3 g biarssd ygo S jlae bl g ouls 48,8
a5 3o o ol sblien dus o515 SIKL 0 9990 ailale
Gl el IS anloaws 0,50 ol yLel SgraS e gods
S5 S iy 2o, 1Y 350 LATAY 0 50l 50 5 998 o
L olayl3 cplony sogos Lulpt FA ool b g B8gte 039
Aoty cole W5 e 8 b 2wl Sy
5 Cowd¥l ;0 Blas g lails  dawgy wien slo JluSas
s oo 0 09750 ailSog) 8,1 20l E55e (o) solitesy
boaboe 2alS St Gankee A Sgu> 4 (55 o>
ailin 6552 o 3 ATAY JLo bl 5o ool oS
Uy sk 110+ aloo &y gols)]3 o el IS aalsl ple
2 e 2l Slles oglioe STy o Sleny G &
pae doay (Sugd Syt woyd Froay o, Lpgo ob)l8
29 Judre (Jlo 90 s9u> (Slyes Sliliel ooty arass
lsaze ol 51 am ool so dedls 5 pgo ols 1,3 VYAY JLo LG
S @2 W02 5L 53 g gike b 3 S5k )98
ol IS aalsl gl il oo SlS 2a YT 4y o £lis)| 5 juals
o5elen VA8 iyl tlos & (ol wlio G b ) g ol 15
oleg 5o s 2l Oldas 058 o0 diaie VYAY Jlo jo L,
Og Izl b jo aeye Y (SGd g b gaes )l
L Cows ojgn & wmo e L () 5 (V) slass
9 WY s iar hows (38,5 5180 o bg g sl 532 y40l
Sl @il loy rolidl as 0 Yo g a o iulidlas,o VYA

iz gy =Y
S35 Sszee Slae g sliwl Godod cnl el jslaiea
IR sopdyse (LB 5 jsline (L SSlery) 039 Jelse
Lo @5 olnse b sy axlas b ol Jlisay wid s
5 Sl Ol Sleny slooaules 5 jslie GLLs)lS S

b diags S (o S a3 g Oloj (Rl 4 by pe NS

5. Content validity ratio
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7. Cronbach
A. Bartlett's test of Sphericity
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10. Kolmogorov-Smirnov
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1. Introduction

In construction projects, a huge amount of daily data is created. However, such valuable data are not
documented, analyzed and interpreted so that the construction community can learn from the experience of
previous projects. Project experiences generally remain in the minds of the personnel, and when they leave the
project, such a project experience is lost. This paper examines and analyzes the causes of the delay and their
impact on the cost of the project in the construction of a dam project (Nemat-Abad dam) in Iran. This project
with three different contracts and contractors has a great experience and valuable data. The extent and reasons
for the delay are analyzed based on the involvement of project personnel in designed interviews. Lessons
learned from failure in project planning and control are provided. The paper is for those who are interested in
dam projects. Delay is known as one of the most important problems of the construction industry in Iran.
Although there is advanced literature on delays in construction projects, little work has been conducted to
address the impact of delays on dam projects. The term delay is used in this paper in the sense of Hosseinian
(2016) to refer to the difference between the planned completion time and the actual completion time of the
project. Identifying the causes of delay helps the project manager learn from the mistakes of previous projects.

2. Nemat- Abad dam

The Nemat-Abad dam is a soil reservoir and is located 43km west of Hamadan city and 12km northwest of
Assadabad city. The purpose of this dam is to use the surface water flow to improve and develop irrigation in
the agricultural lands of Asadabad plan to provide guaranteed agricultural water for the development of
agricultural activities.

The design of the dam began in 2001, the first contractor was selected based on a public tender process,
and construction of the dam began in 2004 with a contract price of 75,000 million Rials (Iranian currency). The
height of the dam was 32 m, its length was 633 m, width was 8 m, and the volume of the reservoir was 18 Mm3.
Four years later, the construction with 13 percent progress was suspended due to financial issues, and the first
contract was terminated at the contractor request. Due to the effects of the continuous drought, the
development of upstream and downstream uses, and the reduction of the river at the dam site, the reservoir
volume was reduced to 8 Mm3. Accordingly, the dam was redesigned and its construction was awarded to
another contractor with a contract price of 115,000 M Rials. Six years later due to financial difficulties, the
second contract with 40 percent completion of the project was terminated. Then, due to the drought, the dam
was redesigned again and the height of the dam was reduced to 22 m. The third contract was signed with
another contractor with a contract price of 195,000 M Rials and now the project is almost completed. These
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data show that the project's cost and time overruns are, respectively, 118 times of planned cost and 260 times
of planned time.

3. Methodology

The causes of the delay were identified based on a review of project documents and interviews with key
project personnel. A questionnaire with 70 delayed project factors was then designed. In the next step, for the
validity of the questionnaire, 10 experts were interviewed and the content validity ratio was calculated
(Lawshe, 1975). 30 factors were selected as the main factors of delay. Among these 30 factors, 8 are related to
the owner, 4 are related to consultants, 8 are related to contractors and 2 are related to other cases. The
questioners were presented to the main personnel through face-to-face interviews and 42 interviews were
conducted over four months. Kolmogorov-Smirnov, one-sample T, Freadman and one-way analysis of variance
tests were conducted (Montgomery, 2012).

4. Research questions and hypothesis

The research questions are:

What factors related to the owner have caused the delay in the construction of the dam?
What factors related to the consultants have caused the delay in the construction of the dam?
What factors related to the contractors have caused the delay in the construction of the dam?
Have the laws and regulations delayed the construction of the dam?

. Have other cases delayed the construction of the dam?

The research hypothesis is:

G w N e

Ho: There is no significant difference in the opinions of the participants in the research based on their field
of activity regarding the delay in the construction of the dam.

Hi: There is a significant difference in the opinions of the participants in the research based on their field of
activity regarding the delay in the construction of the dam.

5. Results

The results show that:

1. Among the owner factors, “insufficient allocation of funds by the government during the project”, “lack
of reliable financial resources”, “failure to allocate funds in a timely manner to the cold provinces” and
“delay in payment of contractor claims due to lack of annual allocated funds” were significant in delaying
the construction of Nemat-Abad Dam.

2. Among the consultant factors, “designing inappropriate criteria for selecting the contractors” was the
only significant factor that has delayed the construction of the Nemat-Abad dam.

3. Among the factors related to the contractors, “lack of proper pricing for contractors to win the tender

» o«

and to offer a wrong price”, “inadequacy of machinery and facilities related to the work requirements
and poor repair and maintenance of machinery and equipment”, “postponement of the project due to
the delay in payments from the owner” and “financial difficulties of contractors” were significant in
delaying the construction of Nemat-Abad Dam.

4. Regarding the laws and regulations, “the incompatibility of the government price list with the real costs”,
“the selection of a contractor with the lowest bid price” and “low adjustment indicators to increase costs

during construction due to inflation” were significant in delaying the construction of Nemat-Abad dam.

6. Conclusions

It can be concluded that the cause of the problems of delays in construction projects in Iran is mainly related
to the government and the laws. Perhaps revising current policies and amending existing laws will help reduce
the problem of delay.
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