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Abstract

A survey on time performance of different typesanfstruction projects in western Maharashtra wasdurcted to determine the
causes of delay and their importance accordingacheof the project participants, i.e., the ownamsultant and the contractor. Sixty
four causes of delay were identified during theeegsh. It seems that the problem is common andbimtas 72% of the total

infrastructure projects reported by all the respents were delivered late, whereas only 28% werepteted on time. Clients’

respondents indicated that 59% of the public prigjgbey were involved in were delivered late. Ctinats’ respondents reported
that 62% of the projects they were involved in weoenpleted late. Contractors’ respondents also shtire same view and
articulated that 77% of the projects they are iveal in exceeded the preset duration. The top fiygoitant causes of construction
delays in transportation infrastructure projectseamainly Land Acquisition, Environmental Impactto project, financial closure,

Change orders by the client, Poor site management supervision by contractor .Respondent’s opingtout the contribution

towards the delay is 50 % respondent feels thatydiel the construction in mainly due to the contoac40 % of respondent feel that
client is mainly responsible for the delay in constion projects. And only 10 % of respondent teak delay mainly occur due to
consultant. It is evident that consultant as a ratmtihas less responsibility in construction delays

Keywords: Transportation infrastructure projects; Construatidelays; Questionnaire survey; Relative importainciex.
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1. INTRODUCTION

Completing projects on time is an indicator of @éncy, but 500 1
the construction process is subject to many vasmtdnd
unpredictable factors, which result from many searcThese
sources include the performance of parties, regsurc
availability, environmental conditions, involvemeot other
parties, and contractual relations. However, iaigly happen
that a project is completed within the specifiethdi The
recently completed Bandra-Worli sea link amply destmates (O m—
the state of project delivery system in the countihat was '7 ' 24 22
planned as a Rs 300 crore project to be complet&db4 has L L s
actually cost Rs 1,600 crore along with a delayiv# years. Towl Railvay Road Shippine  Civi.
Indeed, very few projects get delivered in time amdcost. Delaved and Ports  Aviation
The quarterly reports of the Ministry of Statistiend project
Programme Implementation (MOSPI) stand testimonyato
saga of unfettered delays and cost overruns, whiathe
become the hallmark of infrastructure projectsndia. Chart-1 Delays in Transportation Infrastructure Projects
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Yet, the extent and causes behind these time astdeerruns
remain understudied. Out of a total of 951 on narhithere
are 146 projects without approved completion schedidl95
projects do not have anticipated dates of CompietiaOC).

The major chunk of these projects i.e. 122 ardé@Railways
sector. Also, having a further look at the statsthows that
in the delayed projects category, the major chsrtkat of the

Volume: 02 Issue: 11 | Nov-2013, Available @ http://www.ijret.org 71



|JRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

Road Transport and Highways sector followed by the
Railways sector. This is a concerning statistic althshows
that transportation infrastructure projects are idadly
laggards in the overall infrastructure developméantthe
country. Time and cost overruns have been a maijulgm
affecting the central sector projects.

2. OBJECTIVESOF STUDY

The main objectives of this study include the failiog:

1. To identify the causes of delays in constructicgustry in
India.

2. To test the importance of the causes of delay lEiwe
parties involved in project.

3. To study the differences in perceptions of theahrejor
parties in any constructions, namely, owners, embdrs
and consultants.

3. LITERATURE REVIEW

Ayman H.Al-Momani (2000) [1] studied, “Constructicielay:

a quantitative analysis”. They concluded that, tomsion

delay and cost overrun is a critical function imstwuction of
public projects. It has been of great interest aastruction
researchers but has not been well understood ircdke of
public projects. Practically oriented researchiial\for proper
man-agreement of construction projects. Reliabégligtion of

construction duration and then controlling costhiitbudget
is widely used in decision making and is an esaepirt of

successful management. They concluded that, the caaises
of delay in construction of public projects relabedesigners,
user changes, weather, site conditions, late d@e
economic conditions and increase in quantity.

Daniel W M Chan and Mohan M. Kumaraswamy (1997) [2]
investigated on, “A comparative study of causestiofe
overrun in Hong Kong construction projects”. Resufitdicate
that, the five principal and common causes of detag: 'poor
site management and supervision', ‘'unforeseen droun
conditions’, 'low speed of decision making invotyirall
project teams', ‘client-initiated variations' andecessary
variations of works'. The relationship between ssscon site
and 'strong’ management teams underlines the need f
effective site management and supervision by cottdra and
consultants. Manpower at both the technical and the
managerial levels should have their own knowledgelated

by continuous professional development schemess may

be in the form of short training programmes or delpase
courses in educational establishments. Kumaraswany
Chan studied the causes of construction delaysoimgHKong.
They found that there was a difference in percegtias to
causes of delays by different groups of participamtouilding
and civil engineering works. They suggested thaisdés of
different industry groups might direct blame forlades to
other groups.

Noulmanee et al. [3] investigated causes of deysghway
construction in Thailand and concluded that delega be
caused by all parties involved in projects; howewaain
causes come from inadequacy of sub-contractoranaration
that lacks of sufficient resources, incomplete amttlear
drawings and deficiencies between consultants
contractors. The study suggested that delay camibinized
by discussions that lead to understanding.

and

Ubaid [4] discussed the performance of contracasrbone of
the major causes of delay. Thirteen (13) major messwere
considered. These measures are related to contrastuurces
and capabilities. Study concluded that lack of eemee, poor
estimation practices, bad decisions in regulatiogigany’s
policy, and national slump in the economy are tegese
factors.

Ram Singh, special article Economic and politicabaky
(2010) [5] concluded on, “Delays and Cost Overruns
Infrastructure Projects: Extent, Causes and Reraédide
found that, delays are one of the crucial causbksdghe cost
overruns. Bigger projects have experienced muchernigost
overruns compared to smaller ones. Compared tor othe
sectors, projects in road, railways, urban-devekpnsectors,
as well as those in civil aviation, shipping andtppand
power sectors have experienced much longer defmaysis
shows that, due to imperfect techniques and cadnthc
incompleteness some delays and cost overruns evéahle.
However, delays are too frequent and too large ¢ b
accounted for by imperfect technigques, contractual
incompleteness and inflationary fluctuations.

4. RESEARCH METHODOLOGY

Research methodology is carefully designed aftsessing
the extent of the objectives to be fulfilled. Theegtionnaire
was believed to be the best technique for gathethmy
required data. The questionnaire has designed isitribdted
to the Government clients that are in charge ofcetieg
public projects, companies, contractors and theirsaltants
that are supervising these projects. The researektignnaire
contained: Sixty Four Causes delay were identifledugh
literature review and discussion with some paiiteslved in
construction industry. A questionnaire was devetbipeorder
to evaluate the severity and importance of the tifled
causes.

5. DATA ANALYSIS

The questionnaire is designed carefully to obtha required
data from the respondent that serves to achieveewarch
objectives. The present status of transportatiajepts and
construction industry together with the findings dfe
literature review were used to form the questiormaiSome
guestionnaires that are related to the topic weveewed and
some questions that are believed to be applicableh¢
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construction industry were extracted from them. Thain
data required for this research is divided intoe¢hmain
categories. The first and second category is tfi@rration
about the respondent’s characteristics and theglwement in
the construction industry. Questions concerning
performance of the projects that respondent has meelved
in. This section identifies the number of projedisat
respondent has participated in and how many of tixere
delayed and what the average delay times werésdt lzas
questions about the average delay that was letlpasBents,
the party responsible for the delay along with etfigf delay
with five point scales and overall effect of delaye third one
concerns respondent’s opinions on the severity extam
causes of delays transportation infrastructure gotej The
third section contains the sixty four delay causdsch has
divided into three stages i.e Feasibility and eagnlgnning,
Project planning and main procurement, Contracttien,
monitoring and control etc. Therefore, it is im@ot to
identify the degree to how much the respondenteeagr
disagree on the severity of these causes baseteimawn
experience and knowledge. To achieve this, a ratiade was
designed which consists of 5-point scale. The raofe
weighting in the research survey scaled from 1,tasSshown
below.

the

(1). Not Significant (N.S.) 0% delay contributingcfors; (2)
Slightly Significant (S.S.) <35% delay contributifagtors; (3)
Moderately Significant (M.S.) 35-60% delay conttibg
factors; (4) Very Significant (V.S.) 60-75% delayntributing
factors; (5) Extremely Significant (E.S.) >75% dela
contributing factors. The collected data were aredythrough
the statistical techniques and indicésllowing formula is
used for calculating the ‘Relative Importance Ind@xdl) for
different causes

W
A xN

Relative Importance Index (RI) =

Where, xRI<1

W= Weighting given to each cause by respondentesfrpm
1 to 5 where ‘1’ is not significant and ‘5’ is egtnely
significant , A = Highest weighti.e. ‘5’ in thisase , N=
Total No. of respondents

Identified Causes are classified into five grouppehding
upon their Relative Importance Index (RIl). As & very
difficult to suggest the possible measures to emwth every
delay cause lies in questionnaire, so attemptsnaade to
suggest possible measures to those causes, whieh ar
extremely significant and pertains maximum contiiiu as a
delay factor. In this study the causes which aripdies in
Group-l are mainly considered for study, as theyntgbutes
towards 75 % in overall delay in transportatiorrastructure
projects along with increased project duration aesllting
increased project cost .

Table 1: Group based on RII

- 0.601| 0.350 | 0.250 | 0.100
Rl - to to to to

0.750 0.749| 0. 600 | 0.349 | 0.249
Group| / 1/ " v 74

6. RESEARCH FINDING AND RESULTS
6.1 General Opinions of Respondents:

Respondent’s opinion about the contribution towah@sdelay
is explained in following paragraph. According t@mt, 50 %
respondent feels that delay in the constructiom&mnly due to
the contractor. 40 % of respondent feel that clisntnainly
responsible for the delay in construction projeétsd only 10
% of respondent feel that delay mainly occur due to
consultant. It seems that the problem is commonrentdble
as 72% of the total infrastructure projects repbig all the
respondents were delivered late, whereas only 288e w
completed on time. Clients’ respondents indicabed 59% of
the public projects they were involved in were vksled late.
Consultants’ respondents reported that 62% of tlogeqts
they were involved in were completed late. Contsit
respondents also share the same view and artidutade 77%
of the projects they are involved in exceeded theset
duration. Chart No.2 shows the data collected fthenparties
regarding the lateness in delivering the publicjguis they
were involved.
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Chart-2 Delays faced by different parties in Projects

As far as overall ranking of all causes are comsidiethe five
causes are identified in first group of RIl as veed discussed

in last chapter. Cause no.11 ‘Delay due to landuiagtpn’
stands on first rank with RII (0.900), from the ced stage i.e
Project planning and main procurement. Cause no.
1’Environmental issues related with project’ standssecond
rank with RII (0.860) ,from the first stage feafitiand early
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planning .Cause no.03 ‘financial closure’ standgtord rank Sr. Delav C RII Ran Part
with RIl ( 0.840) ,from the first stage feasibiliand early No ay Lauses k arty
planning. Cause no. 30 ‘change orders by clierghd$ on Subsurface site
fourth rank with RIl (0.800) from third stage, comtt conditions materially
execution monitoring and control, client group. €auno. 40 18 differing from contract 0.620 18 Owner
‘Poor site management and supervision by contrastands documents
on fifth rank with RII (0.780) from third stage doact Government tendering
execution and monitoring and control, contractaugr. Table system requirement of
no. 2 shows the ranking of all other remaining esus 19 selecting the lowest 0.620 | 19 | Owner
bidding contractor
6.2 Ranking of Causes of delay: Delay in approving
Table 2: Ranking of Causes of Delay 20 g;ago;%?wgrist;n the 0.600 20 (D:g;s':]ﬁ
(Contr-Contractor, Conslt./Designr-Consultant/Dasig congultant y 9
Ext.- External Factors) Delay to transfer the site
S Ran 21 | to the contractor by the | 0.600| 21 Owner
NO‘ Delay Causes RII K Party client
Delay in performing
1 DeIa;_/ ppe to Land 0.900 1 Owner 22 | inspection and testing by 0.600 22 Con_slt./
Acq_wsmon _ consultant Designr
2 rEerII;IL[e%nvr\r/]i?r? tarlol.z Scl:es 0.860 2 Owner Shortage of manpower
clatec with proj 23 | (skilled, semi-skilled, | 0.580| 23 | Contr
3 | financial closure 0.84( 3 owner unskilled labour)
4 g:lif;anr:ge orders by the 0.800 4 Owner o Poor co-ordination by 0580| 24 owner
Poor site management owner & other parties .
5 | and supervision by 0.780 5 Contr. g‘r%bi'r?gg:g?étgiﬁlﬁi'
CDOeT;ra?r:orro oS 25 contract specifications 0.560 25 Owner
6 paynzlentsp b)?client 0.740 6 Owner and drawings
e — Accident during
7 v?/g?ﬁ“'g?;i'g obtaining 0.740 7 Owner 26 construction 0.560 26 Ext
inad p e planning & Delays due to Improper
g | nadequateplanning & | 750 g | contr 27 | Execution of the work by 0.540 | 27 | Contr
scheduling of contractor contractor
Poor co-ordination : ;
9 | between contractor & | 0.700 9 Contr tC giggaerfd”;prgi}ﬁ(rzgtlions
other parties 28 | P . 0.540 28 Owner
during construction by
Slow response from the .
10 | consultant to contractor| 0.700 10 (D:g;s'x glr?:r:ges in government
inquiries 9 29 . 0.540| 29 Owner
regulations and laws
11 | Encroachment problems 0.680 11 Owner Delavs in drawinas and
Poor qualification of the 30 y 9 0.520| 30 Owner
q . other approvals
12 | contractors technical 0.680| 12 Contr Confiicts between
staff
—— - contractor and other
13 | Differing site (ground) | s/ 13 Ext. 31| parties (consultant & | 0-2%0| 381 | Contr
conditions owner)
14 Efflf[*Ct (l)ffsotaal and 0.640| 14 Ext. Shortage of technical
cuftural factors 32 | professionals in the 0.520| 32 Owner
15 | Lackofhigh-technology| o ¢/ 15 | contr Clients organization
mechanical equipment Delay in timely
Insufficient data 33 | mobilization by the 0.520| 33| Contr
16 | collection and survey 0.640 16 Owner contractor
before design Poor coordination Consit/
17 | Slownessindecision | o o001 17 | ouner 34 | between consultant and| 0.500 | 34 | 5~ o
making process by client other parties esignr
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Sr. Ran

No Delay Causes RII K Party

35 Delz?ly in ordering main 0500| 35 Contr
equipment by contractor

36 Changes in materials 0.500 36 Ext.
prices
Rework due to errors

37 | during construction by | 0.480| 37 Contr
contractor
Effects of subsurface

38 | conditions (e.g., soil, 0.480| 38 Ext.
high water table, etc.)
Uncooperative client

39 | With the contractor 0.480| 39 | Owner
complicating contract
administration

40 Inadequate experience ( f0.480 40 Conslt./
consultant Designr

41 | Ynrealisticimposed | 4 peq | 41 | Owner
initial contract duration

42 | Low skill of manpower 0.46( 42 Contr

43 Inadequate design-team 0460| 43 Con_slt./
experience Designr

a4 Legal disputes between 0440| 44 Owner/
various parts Contr.
Late in reviewing and
approving design

45 | documents during 0.440| 45 Con_slt./

. Designr

construction by
consultant

46 Rehabilitation of 0440| 48 Owner
affected people
Delays in contractor’s

47 | payments to 0.420 47 Contr
subcontractors
Appointment of

48 | incompetent 0.420| 48 Owner
Consultant/Contractor

49 Low productivity level 0420| 49 Contr
of labors

50 | Equipment breakdowns 0.420 50D Ex{.
Force majeure( Acts of
god ) extreme weather

51 ( hot /cold ) and unusual 0400| 51 Ext.
rain, typhoon floods,
landslides and
earthquake

52 Inadequate equipment 0400| 52 Contr.
used for the works

53 Complexny of project 0.380 53 Con_slt./
design Designr
Delay in manufacturing

54 | special building 0.380 54 Ext.
materials

flro' Delay Causes RII le” Party

55 | Shortage of equipment 0.380 5b Ext.
Severe weather

56 conditions on the job site 0.360 56 Ext.
Late in reviewing and Consit/

57 | approving initial design | 0.340| 57 -

Designr

documents by consultant
Safety rules and
regulations are not

58 | followed within the 0.340) 58 ) Contr
contractor’s organizatior

59 Shortgge _of construction 0.320 59 Ext.
materials in market

go | Suspension of work by | 4 554 | g4 | ouner
the client’s organization
Traffic control and

61 | restrictions on the job 0.280| 61 Ext.
site

62 Uncl_ea_r and in_adequate 0.280 62 Con_slt./
details in drawings Designr
Work hours are limited

63 | by imposed rules or site| 0.260| 63 Ext.
condition
Delay in providing

64 services from utilities 0.240 64 Owner
(such as water,
electricity)

6.3 Ranking of Groups:

As overall ranking of stages in concern, stage ‘Beasibility

and

early planning’ stands on first rank with R0.§04).

‘Project planning and main procurement’ stage stand

second place with RII (0.570).Third rank hold bggs three
i.e ‘Contract execution monitoring and control witRll
(0.496).
1.000 -
0.900 1
0.800 - 0.604 9.570
0.700 - - 0.496
= 0.600
& 0500 17
0.400 -
0.300 -
0.200 -
0.100 1~ P
0.000 -
STAGE STAGE 2: STAGE
1:Feasibilty Project 3:Contract
and early planning and execution
planning main .monitoring and
procurement control
Stagesin project life cvcle

Chart-3 Ranking of Stages
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6.4 Ranking of Group in Stage Three:

As far as ranking of all the groups in third stageconcern
there are mainly seven groups are identified anuked
According to respondent overall opinion in eachluseain
every group the client related group stands on @mk with
RIl (0.577) in third stage. While contractor’s gpostands on
second rank with RIl (0.576) very close to cliemiated
group. Besides that consultant and designer relgredp
stands on third rank with RIl (0.508). With RIl 487)
manpower related group stands on fourth rank. Egeip
related group stands on fifth rank with RIl (0.46@aterial
and external factor related group stands on sirth seventh
rank with RIl (0.435) and (0.429) respectively.

0.600 -
0.500 -
0.400 -

—0.300 -

£0.200 -
0.100 -
0.000

MATERIAL
EQUIPMENT
MANFOWLER

CLIENT |}
CONTRACTOR
DESIGIINER
EXTERNAL
FACTORS

CONSULTANT &

Chart-4 Ranking of group in Stages three.

7. DISCUSSION OF RESULTS:

As far as questionnaire survey is concern 90 %espondent
feels that, delay due to land acquisition may leertiain cause
leading delay in transportation infrastructure ahdving
highest Relative Importance Index 0.900. Accorditg
guestionnaire survey 90 % of respondent reply thé,cause
certainly increases project completion time. Wockederation
may be necessary; even then overall constructine éxceeds
and may also affect total project cost. In Indiand
acquisition is major cause of delay in any projddte land
acquisition procedure is followed under the Landjéisition
Act, to acquire land compulsorily when it is to bsed for
public purpose. However, invariably the locals widesnd is
to be acquired don't easily part with their landedio the
following issues: Ancestral land has a lot emotidiealings
attaches to it. The owner may not find it easydad pvith such
property. The land may be the owner’s only soufdaame.
If the owner feel the amount given as compensdiiorthe
land is insufficient then he may not easily concéue land.
Interpersonal inequities: When an area of particsiae is
acquired, it happens so that after the land has patto use,
the value of the surrounding land increases sutialign This

has been observed by the people on several oceaaiwth
therefore no owner freely concedes his land featitag, he
may lose out on the increased value of land atex Eage.
This is known as ‘Interpersonal Inequities’. Thesaften the
single most issue that delays the land acquisjirocess.

According to questionnaire survey, delay due
environmental issues related with project rankedsextond
place with Relative Importance Index 0.860. 90 ¥pomndent
said that due to this reason total Constructiore timaffected
.Work acceleration may be necessary; even thenalbver
construction time exceeds and may also affect totaject
cost. Almost every developmental activity has saragative
impact on the environment. The impact, howeverfedsf
according to the nature of activity. Thus, whergetsing up an
industrial unit can have serious impact on the wated air
quality besides affecting the flora and fauna of drea. A
transportation project can dramatically push uprtbise and
pollution level of the surrounding areas. It islwihe purpose
of containing the potential negative impacts ofezelopment
projects that the Environment Impact Assessmendase.
Thus, it can be stated that Environmental Impagedsment
(EIA) is one of the tools available for plannersnnimize
and contain harmful effects of the developmentvigton the
environment. The objective of an EIA is to foresaed
address potential environmental problems/conceras aarly
stage of project planning and design. This is aisiat
making tool to ensure that finite natural resouraes utilized
within the carrying capacity of the eco-system twid its
collapse. Environment clearances take away helbbfi@ time
of corporate as projects for expansion and modatioizs
including new projects have to pass through ovecl&hnels
at state and central levels before being finaliz2altop of this
political financial commitment clearances are aleeded as
some of the projects involving thousands of crows
investments need to be cleared off strategicallig sver 70
per cent of business leaders whose opinion werght¢om this
regard. People must realize that where the all-napb issues
of a city’s collective health and quality of lifeeaconcerned, a

clean environment is more important and relevant

consideration than that of the smooth traffic flowsich
reduce commuting time.

According to questionnaire survey this cause i&edrat third
place with relative importance index of 0.840. Agab % of
the respondents feel that this is the cause duitth most of
the projects get delayed with an about 60 to 7M%rdution
also work acceleration may be necessary; even ¢ivenall
construction time exceeds and may also affect totaject
cost. The Government of India has very ambitious fo
development of infrastructure in the country. Itshheen
estimated that an investment of nearly $1ltrillioowd be
required in order to achieve the kind of targets fovt. is
aiming for. However the toughest aspect is how rrarge
funds of such magnitude. Many projects are gettietpyed
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precisely because of this reastany transportation projects
are stuck in the fund raising stage itself, becatiss very
difficult to achieve complete financial closure. Base the
pressure on the government treasury the governrhast
initiated new models such the Public Private Pastnp
(PPP). It was found that it would be almost imploigsfor the
government to finance the infrastructure projeétsuch scale.
It was thought that the involvement of Private play will
help loose the burden over the govt. as well dseitefit to
those private players who are responsible for tgroaith of
the infrastructure sector in generdhe government, when it
started this model expected that with the involvemef
private players it would be relatively easy to aeki financial
closure. The nature of the projects also changetl rmany
projects became BOOT or Turnkey based projects.eleah
this model was not entirely successful. The privalayers
alleged that the internal rate of return (IRR) adr projects
was less than the benchmark they had set (usualliyd 8%).
Hence they were hesitant to invest in such projédtsvever,
the government then came up with a concept of Vfiplibap
Funding (VGF). In this the government announced the
gap due to less Internal Rate of Return (IRR) wél funded
by the government. This encouraged many more privat
players to enter into Public Private PartnershipRP

According to questionnaire survey 70 % respondeat that
this cause having 60 to 70 % contribution to progegay with
Relative importance index of 0.800 and ranked ouartfo
place.20% of the respondent feel that, this caos&ibute 35
to 60 % overall delay in project. But his delay d@nadjusted
within construction time. The utility of an infrastture
investment hinges upon the timely delivery of thdttacility
within budget. In most public works, changes hawetigbuted
to the main cause of construction delay and costrran.
Changes also produce a multitude of other negatiygacts,
such as low morale, quality discrepancies, andl ldigputes.
According to literature and practical experiente, tauses for
change orders are greatly varied, thus the taslealing with
often changing management is difficult for mostenots.
Because of various constraints, perfect designnigalistic,
and thus design changes are inevitable. In casesrewh
changes are required, responding to changing emmieatal
or project needs requires issuing a change ord€y.JCWVhile
causes to change order may pertain to common kgl
field, effective management of change order is Isssn,
particularly in a large-scale project.

According to questionnaire survey this cause igedron fifth
place with relative importance index of 0.780rarthis it is
clear that, 70 % of respondent feel that this cawmsgribute
60 to 70 % of overall delay in project. But thidajecan be
minimized with different work acceleration methodiéany a
time, reputed contracting firms also find themsslire such a
situation where the impending work is delayed beeathe
previously executed part of the work is not upfte tequired

standard and further work cannot be carried oubreethe
problems are sorted. In most of such cases thdgmosolely
lies with improper supervision of the work and atilogp
wrong methods of construction. Workmanship sometiraef
poor order and can contribute to such problemssd@hgpes
of delays are very much avoidable but in the Indieenario it
is noteworthy that the contracting firms have aéataisical
approach towards the execution of the work usimgctrrect
methodology and practices. On many occasions pushjio
applied indigenous methods for a particular scenaray not
hold good for another situation. However due lack o
understanding of the methodology leads the cordratd
apply the same method for all situations. This mayse a
delay in the project which is totally unwarranted.

CONCLUSIONS

This study aims to investigate the important caudetelay in
transportation infrastructure projects. The literat is
reviewed thoroughly and a questionnaire which dastaixty
four possible causes of construction delays inspartation
infrastructure projects is formed. The results adee that the
problem of construction delays in transportatiofnastructure
projects is frequent and notable. The top five ingu causes
of construction delays in transportation infrastaue projects
are mainly Land Acquisition, Environmental Impadt the
project, financial closure, Change orders by thent| Poor
site management and supervision by contractos Hvident
that consultant as a mediator has less respomgikiti
construction delays. As far as effect of delayasaern, most
of the respondents feel that it results in the towerrun. Cost
overrun is also evident as an effect of delay sscmnd choice
of the respondent. Mainly delay in infrastructurejects are
occurred in the first stage i.e. feasibility andlgalanning
stage as compare to that of construction. As tantysevere
causes are considered, five causes originate fnengrtoup of
client, for ex., financial closure, change ordedglay in
progressive payment, slowness in decision makirfaulty
contract documents. Five causes originate fromgtioaip of
contractors such as poor site management and ssiparby
contractor, poor coordination between contractod ather
parties, inadequate planning and scheduling of raotdr,
poor qualification of contractor’s technical stafifid lack of
using high technology mechanical equipment etc.e&hr
causes originate from the group of consultants gegigners
and are slow response of consultant to contractoggiries,
insufficient data collection before design, delayapproving
major changes in the scope of work by consultant®me of
the causes are to be addressed are beyond thelaafrdil the
project parties such as differing site conditiorscial and
cultural factors related with projects etc. Talkingout the
overall responsibility of delay over different gpmy client and
contractor possesses near about same Relative tenper
Index. So both are equally responsible for ovedallay in
construction projects .After conducting the questaire
survey and interviews, following are some key peitd be
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addressed to minimize construction delay in trartsgion
infrastructure projects.

Due to the fact that acquiring land for construetjwoject is
one of the major hurdles in creating infrastructuEery
country has its own historical problems and landusition

never was an easy issue to be solved. Some charge® be
addressed in current legislation to facilitate e#&seland
acquisition such as, clear definition of ‘Publicrpase’ in
Land Acquisition Act, mandatory provision for relidation

in prescribed time limit, monetary compensation rapid

procedure and appointment of commission to dealftdirs as
one window programme etc. The client/ governmemukh
ideally have available 70%-80% of the land requifed a
project before inviting bids from interested pastisomething
that in reality never happens.

Environmental issues have become one of the keapriaof
delay in construction projects. India being a rbpid
developing country will quickly have to find a batz
between the environmental concerns and the deveopwof
mega projects. It cannot be so that these concesnsbe
neglected totally. However, environmental issuesugh not
become a hurdle in the development of mega projécis
expected that this would translate into greatexilfigty. In
order to save time there should be one or more emiEm
comities consisting of secretaries or senior officérom

concerned ministries which may give some necessary

clearances.

Financing the project is a Herculean task and thesemt
liquidity squeeze in the financial sector has omigde things
more difficult. The government has recognized tlasue
albeit belatedly and is now following models liketPPP on a
regular basis to avoid financial crunch. It is emeging to
know that the government is contemplating the rtlat
foreign direct investment (FDI) would play in firang these
projects. Another issue is, government opines thete is a
shortage of investment in infrastructure and ondtieer hand
the funds which were allocated for infrastructueetsr are not
even utilized. These hints at improper manageméritiras
and the government can do well to use existingwmess more
efficiently. Thus allocation of sufficient moneyurfds for
good highway/roads construction, rehabilitation,nmtenance
and repair must not be ignored. At least this alfimn must be
equivalent to transport revenue or otherwise paditignoring
roads will prove fatal for the Nation.

As far as possible changes should be the lastrofion both
client as well as contractor. Scope should be dafihed such
that no alterations are required either additiondetetion.
From the case study and literature review it isuctbat, most
of the changes are required to be made during anisn
phase due to improper feasibility study. So attenape to be
made as the project shall be planned and desigfied a

carrying out all necessary investigations so thHanges in
project features do not occur during constructiod d at all
they occur, they are not of much significance.

Many Indian contractors in some cases have not bbeEnto
cope up with this rapid change in the nature of ghgjects.
However, there are some contracting firms which ehav
adopted themselves to the changed scenario andatilgisrs
well for the future. There should be frequent agement of
training programmes to cope with the changing emritent
of construction industry to improve their manageria
techniques. It should be mandatory for those cotitrg firms
which are new in the infrastructure projects or enpgojects.
This training should be in coordination with firméich have
successfully completed the infra projects in ounrgoy and
also at abroad. In India unfortunately we have talter
granted that delays in transport projects are taicgy. This
attitude within the construction fraternity mustacige. We
have shining examples of projects like the Delhitrme
Hyderabad airport and Konkan railway which have rbee
completed on time. This means that it is a questionill and
determination which if present can achieve gresitilts. With
India well on the march to achieve greatness, lithv slowly
but surely wake up to these challenges and eméwgger.

9. RECOMMENDATION
9.1 General Recommendations

1. As there is a penalty applied to those contraatdno fail to
deliver projects on time, it is also important taaintain
incentives for those who deliver projects aheadhiwibudget
and with super quality.

2. As in the manufacturing industry an annual piszgiven to
the best factory, similar idea should be implemerite the
construction industry.

3. The Indian construction industry lacks the reseaand

development and the government should encourage and

support such strategies.

4. 1t is recommended to establish of a governmeai#iority

which concerns with developing the Omani constaucti
industry and tackles the obstacles that are fdating

5. It is important to reconsider the governmentiategies that
encourage the selection of the lowest bidding eambdrs and
to improve the routine procedures and requirem#rds are

required for obtaining work permits.

9.2 Recommendationsto Client

As client is the main party on the constructiongess, he/she
is required to effectively participate in the impiy the
situation. The following advices are important fdients to
ensure improvements in delivering projects on time:

1. More attention should be taken during the plagrand
design stages to ensure a well-defined scope anidniae any
future changes in scope during the constructiogesta
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2. It is important to define the decision makinggass within
the client organization and eliminate any taskshiwitthat
process that do not add any value “wastes”.

3. Clients should have experienced and qualifiecsqels
that facilitate the construction process to avoidlags
resulting from late approvals.

4. Clients are encouraged to select contractorscandultants
carefully based on a combination of technical ainerfcial
criteria and not only based on the lowest price.

5. Clients are strongly advised to pay contractorsime as
contractors are severely affected by delays in gaym

6. Clients should make sure the site is availaloe the
contractor to start the construction activities amady
restrictions such as local relocation should bé&lé&atprior to
construction.

9.3 Recommendationsto Contr actor

Contractors are also required to participate inhgrovement

revolution and the following actions are recommehde

1. Contractors should not bid for contracts unlesy tre
confident of their capabilities to perform the work
involved successfully.

2. Contractors are required to maintain a sound qualit
management and avoid any rework due to poor quality
as it is costly and causes construction delays.

3. Contractors should ensure the availability andwtied
management of all resources such as workforce,
materials and equipment to avoid any work disruptio

4, All submittals should be submitted on the requiietke
and in a proper way to avoid any construction delay
due to difficulty of approving these submittals.

5. The contractor should focus on the developmenhef t
workforce and to maintain a permanent and cohesive
team which is fully satisfied with the environmehey
are working in to ensure good communications and
motivation.

9.4 Recommendations to Consultant

Consultants also share the responsibility in mining the
construction delays although they are not highlguaed of
such delays. The followings are recommended for the
consultants:

1. Consultants should work as a facilitator of the
construction process and should change the straiégy
chasing mistakes.

2. Consultants should react positively to contractors’
inquiries and submittals and should also preparg an
required drawings on the required time.

3. Consultants should take in consideration to employ
qualified and experienced personals that are able t
manage the construction site properly.
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