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Abstract - Construction delay may be a common scenario in each construction project. Delay happens altogether construction
comes, whether or not it's an easy or a posh project. When the comets square measure delayed, they will invite to the
additional cost. Therefore, managing project delay is important. The aim of this project is to look at the management of the
delayed completion on construction comes and therefore the objectives of this study square measure to judge the degree of
delay on construction comes, to identify the notification of delay on construction projects and to investigate the respondent’s
actions when rectifying the delayed completion. For the successful completion of a project, planning and scheduling are two
most important factors. The demand of industry needs a definite designing, scheduling and management which can allow the
overall optimization of the cost, time and resources. Due to the increase in workloads and shrinking resources public work
department found new technology which helps to manage the project easily. Project management code is employed as a tool
for managing and organizing work that helps industries to grow during a fast manner. There are so many computer software
are available in market now a day’s which is such as MSP, Primavera pé,etc.,for doing project management. With the help of
these software proper planning and scheduling of project can be done. Primavera will simply compare between the planned
progress of construction work and actual progress of construction project. Project Management code Primavera p6, embrace
grouping, recording, monitoring, dominant and coverage data regarding project performance.

Key Words: Delay analysis, Primavera pe,
1. INTRODUCTION

Planning and control of resources within the framework of a project is the main target of construction
management. Construction management procedures guide managers about how the resources can be best used during
construction process and aims for the timely and efficient application of the resources in construction projects. Many
issues should be carefully thought in order to conduct a project successfully. Construction website activities area unit
solely the second a part of the complete construction method. The first part is comprised of all kinds of office work. The
planning, designing, estimating, negotiating, purchasing, scheduling, controlling, accounting, etc. should be done rigorously
within the workplace before the work starts on the location to accomplish the target of a high quality project among
budget and on schedule.

Construction delays area unit widespread in most comes round the world. Some delays may happen in the
preconstruction phase which is defined as the period beginning from the initial conception of the project to the signing of
the contract between the owner and also the contractor; but a number of them might happen within the construction
section that's the amount once actual construction is beneath method. Project schedules are consistently dynamic and
uncertain. Several governable and uncontrollable factors will adversely have an effect on the project schedule and cause
delays. These delays positively produce negative impacts on project performance. Schedule delay within the completion of
a construction project is also a serious issue for contractors resulting in pricey disputes and adverse relationships between
project participants. The challenge is to live world wide web impact of construction delays accurately. Otherwise, there
could seem delay claims between all parties concerned within the construction method. The method of schedule delay
analysis technique ought to be acceptable to all or any participants through the project.

There are many studies on construction schedule delays and several techniques are proposed for analyzing
schedule delays. Schedule delay analysis is used in order to identify delays and to measure the net impacts of delays on a
project. Basic tools which are used in the schedule analysis are known as bar chart schedules and critical path method
(CPM) schedules. As stated before, many articles have presented common schedule analysis techniques and some of them
also have proposed new methodologies to the construction industry. However, there is no single method used for all kind
of delay claims that is applicable in all kind of projects since each of the technique has its own advantages and
disadvantages. Common methodologies covered in the literature are; As-planned versus as-built, impacted as-planned,
Collapsed as-built, Window analysis, and Time impact analysis. These methods were studied and one of them was applied
to the project.
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Delays in the completion of construction projects are often unavoidable. The project schedule that is planned at
the start of the project is vulnerable to being modified for several times and sadly causes delays. As a result, schedule
delays may be a major problem for contractors as well as the owners, resulting in costly disputes, controversial issues and
adverse relationships between all the project participants. Therefore, the identification, quantification and analysis of
delays become essential. Contractors are prone to see most of the delays in the responsibility of the owner, while owners
usually want to put the blame on the contractor or third parties. Consequently, it is necessary to analyze schedule delays
and research the most significant causes of delay in construction projects to avoid or minimize their adverse impacts on
the project and project participants.

2. LITERATURE REVIEW

Oberlender (2000) agrees with Smith that planning coordinates all works of the construction to reach a
completed quality project. The author determines the basic benefit of project planning and scheduling as an effective tool
of preventing some of the problems like delays in work, cost overrun or decline in productivity and principally puts in
order the desired results of project planning and scheduling as indicated below:

1. Finish the project on time.

2. Continuous (uninterrupted) flow of work (no delays).

3. Reduced amount of rework (least amount of changes).

4. Minimize confusion and misunderstandings.

5. Increased knowledge of status of project by everyone.

6. Meaningful and timely reports to management.

7.You run the project instead of the project running you.

8. Knowledge of scheduled times of key parts of the project.

9. Knowledge of distribution of costs of the project.

10. Accountability of people, defined responsibility/ authority.
11. Clear understanding of who does what, when, and how much.
12. Integration of all work to ensure a quality project for the owner.

2.1 TYPES OF CONSTRUCTION DELAYS

General types of construction delays should be clearly examined before schedule delay analysis begins. Schedule
construction delays are categorized in many ways. According to Trauner et al (2009), there are four main groups of
construction delays.

v" Critical or non critical
v" Excusable or non-excusable
v' Compensable or non-compensable
v" Concurrent or non-concurrent
2.2 CAUSES OF DELAYS

Odeh and Battaineh (2002) carried out a study to determine the most significant causes of construction delays
with traditional type of contracts with regard to contractors and consultants. According to the results of the study, owner
interference, inadequate contractor experience, financing and payments, labor productivity, slow decision making,
improper planning, and subcontractors are among the top ten most significant causes of delays.

Kaliba, Muya, and Mumba (2009) which aimed to determine the causes and effects of cost escalation and
schedule delays in road construction projects in Zambia. The authors compile the main causes of delays in road
construction projects which are determined according to their survey, as in the following: delayed payments, financial
processes and difficulties on the part of contractors and clients, contract modification, economic problems, materials
procurement, changes in drawings, staffing problems, equipment unavailability, poor supervision, construction mistakes,
poor coordination on site, changes in specifications and labour disputes and strikes.

3. SCHEDULE DELAY ANALYSIS

Delay analysis (DA) is defined as “the task of investigating the events that led to project delay for the purpose of
determining the financial responsibilities of the contracting parties arising from the delay”. The authors further point out
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that the techniques which have been developed for analyzing construction delays until today are referred to as “delay
analysis methodologies” (DAM).

The various types of schedule delay analysis

As-planned versus as-built,
Impacted as-planned,
Collapsed as-built,

Window analysis, and

Time impact analysis.

4. RESEARCH METHODOLOGY

The Time Impact Analysis method (TIA) was selected to analyze the construction delays in the work-schedule of the
construction project in order to determine the delays and apportion the responsibility of such delays amongst all parties.
The aim was to identify construction delays, to quantify their net impacts on the project completion date and to
allocate responsibility to all parties. Accurate allocation of liability is very important in schedule delay analyses in order
to prevent delay claims amongst project parties. From the literature survey it was seen that the TIA would be the most
appropriate technique to be used in this study. Therefore, for the successful application of this method, the daily records
and diaries had been noted meticulously during the construction process. This study was conducted in three stages; which
are explained in detail in the following sections

v" Collection of Information and Data;
v' Determination of Causes, Types and Liability of Delays; and
v Conducting the schedule delay analysis with TIA.

5. RESULTS AND DISCUSSIONS

In PRIMAVERA software the multi speciality hospital project has been used, and their scheduled activities and we
identifying the delays using TIA.

SCHEDULED ACTIVITIES
Activities
R BE-¥ DELBRLa FHE VB &N A48
v Layout: 2 Week Lookahead Fiter: AllActivities
Activity D Activity Name Original [ BL1 Start BL1 Finish Start Finish
Duration
5 HBC Hosp.BuiIdind Const. 690 26:Nov-18  17-ul21 26Nov18  174ul-21
- HBC.{ BASEMENT2 43 %6Nov-18  23Jan-19 26Nov18  23Jan19
|| MO0 | Eathworkexcaationforaft C G[26Nov® [0NoviB  [26NoviB  |30Novd
Al010 Earthwork for footing § 30Nov-18  06-Dec-18 30-Nov-18 06-Dec-18
A1020 Foundation PCC for footing 7 07Dec-18  12-Dec-18 07-Dec-18 12Dec-18
A1030 Footing conc.upto raft 713Dec-18  18-Dec-18 13Dec-18 18Dec-18
A1040 Back filling & to footing sides 2 19Dec-18  20-Dec-18 19Dec-18 20Dec-18
A1050 Foundation PCC for Raft 2 0Dec18  21-Dec-18 20-Dec-18 21-Dec-18
A1060 Water Proofing membreane for raft 4 21-Dec18  25:Dec-18 21-Dec-18 25:Dec-18
A1070 Reinft. to raft & RCC Wall 6 25Dec18  31-Dec-18 2%5Dec18  31-Dec18
A1080 Rat concretre 102dan19  02Jan-19 02Jan19 02Jan-19
A1090 Rec wall & column upto basement 15 02Jan19  17Jan19 02Jan-19 17Jan-19
A1100 Water Proofing memberane for wall 71an19  23Jan19 17Jan-19 23Jan-19
A0 Back filing 4 30Nov-18  04-Dec-18 30Nov18  04-Dec-18
- HBC.2 BASEMENT1 89 04Dec18  08-Apr-19 04Dec18  08:Ap-19
AN2 Excavation for raft 25 04-Dec18  24-Dec-18 04-Dec-18 4-Dec18
Al130 Excavation for footing 20 25Dec18  21Jan19 25Dec-18 21Jan-19
Al40 PCC for Footing 20 21Jan19  07-Feb19 2119 07-Feb-19
A1150 Footing Conc, 16 08-Feb19  21-Feb-19 08Feb-19 21Feb-19
A1160 Back filing to footing sides 4 21Feb19  25Feb19 21Feb19 25Feb-19
ANN70 PCC for raft conc 4 25Feb19  28Feb19 25Feb19 28Feb19
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DELAYED ACTIVITIES
Activities
R BE-¥ DELBRLE FOE VB B¢ QQC
v Layout: 2 Week Lookahead Fiter: Al Activities
Activity D Activty Name Original| BL1 Start BL1 Finish Start Finigh ‘
Duration
= HBC Hosp.Buildind Const. ‘ 579 26-Nov-18 04-Nov-21 26-Noy-184A 18Jan-21
- HBC.A BASEMENT2 43 26-Nov-18 23-Jan-19 26-Nov-18A 30-Apr-194
A1000  Earthwork excavation for raft 6 26-Nov-18 30-Nov-18 26-Nov-18A 30-Nov-18A
A1010  Earthwork for footing 8 30-Nov-18 06-Dec-18 30-Nov-18A 06-Dec-18A
A1020  Foundation PCC for footing 7 07-Dec-18 12-Dec-18 07-Dec-18A 12-Dec-18A
A1030 Footing conc.upto raft 7 13Dec-18 18-Dec-18 13-Dec-18A 18-Dec-18A
A1040  Back filling & to footing sides 2 19-Dec-18 20-Dec-18 19Dec-18A 20-Dec-18A
A1050  Foundation PCC for Raft 2 20-Dec-18 21-Dec-18 20-Dec-18A 24-Dec-18A
A1060  Water Proofing membreane for 4 21-Dec-18 25-Dec-18 25-Dec-18A 30-Apr-19A
A1070  Reinft. to raft & RCC Wall 6 25-Dec-18 31-Dec-18 31-Dec-184 01Jan-19A
A1080  Raft concretre 1 02-Jan-13 02-Jan-19 02Jan-194 03Jan-194A
A1090 Rec wall & column upto basem 15 02-Jan-19 17-Jan-19 04Jan-19A 19Jan-19A
A1100  Water Proofing memberane for 7 17Jan19 23Jan-19 21Jan-194  28-Jan-19A
A1110  Back filling 4 30-Nov-18 04-Dec-18 30-Nov-184A 05Feb-194
- HBC.2 BASEMENT1 88 23-Mar-19 25-Jul19 15-Mar19  17Jul19
A1120  Excavation for raft 25 23-Mar-19 13-Apr-19 15Mar-19  04-Apr-19
A1130  Excavation for footing 20 15-Api-19 10-May-19 05-Apr-19  02-May-19
A1140  PCC for Footing 20 10-May-19 21May-19 02-May-19  20-May-19
A1150 Footing Conc, 16 28-May-19 10-Jun-19 20-May-19  01-Jun-19
A1160  Back filling to footing sides 4 104un19 13-Jun-19 01Jun-19  05Jun-19
A1170  PCC for raft conc 4 13Jun-19 17-Jun-19 05Jun13  08Jun-19
A1180  Water proofing for raft 5 17-Jun19 20-Jun-19 08-Jun-19  124un-19
A1190  Reinft.for raft/Grade slab 8 20-Jun-13 27-Jun-19 124un13  13Jun-19
A1200  Raft/Grade slab conc 5 27-Jun-13 02-Jul-19 19Jun13_ 24-Jun-19

PROBLEMS INDENTIFIED IN BASEMENT 2:

1) Problems In Foundation Pcc For Raft

2) Problems In Basement 2 Water Proofing
3) Problems In Reinforcement To Raft

4) Problems In Water Proofing Membrane
5) Problems In Back Filling

Table 5.1: Summary of Delay Identification in basement 2

No Delay Description Impacted Activity |Impacted Activity Code
Name (1IAQ)
1 | Problems in Foundation PCC| Foundation PCC for A1020
for raft raft
2 Problems in basement 2 water proofing A1060
water proofing
3 | Problems in Reinforcement | Reinforcement to raft A1070
to raft
4 | Problems in Water proofing Water proofing A1100
membrane membrane
5 Problem in Back filling Back filling A1110
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Table 5.2: Allocation of Project Delays to Parties

No | Liable Party Delay ID Code Amount of Delay in(days)
1 Contractor CR1 62
2 |External Factor EF1 135
EF2 6
Subtotal 141
Total Delay 203 day

Consequently, the project finish date was postponed from 26 November 2018 to 18 January 2021; i.e. the project was
delayed by 203 days due to these five construction delays. This means that the project duration was extended by 15.4 %
or in other words more than 1/2 of the estimated construction period. These delays can further be categorized as 135-
days excusable compensable delays,6-days non-excusable delays and 6-days excusable non-compensable delays ;
which can be seen in Table 5.3.

Table 5.3: Summary of Project Delays According to Compensability

No Type of Delay Delay ID Code Amount of Delay
1 Excusable Compensable EF 1 3
Subtotal 132
135 days
2 Excusable Non-compensable EF2 6
Subtotal 6 day
3 Non-excusable CR1 62
Subtotal 62 day
Total Delay 203 day

Consequently, fines should have been paid by the contractor according to the related clauses of the contract because of 62-
days non-excusable delays.

The delay has been identified in basement 2 itself using primavera p6 software and the project has been
finishing with rectifying delay by

1. Increasing man power

2. Increasing work time

3. Increasing equipment

4. Increasing relationship work
5. Changing working process like using ready mix concrete, miller, etc..
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REPORTS
Hosp.Buidind Const. Project Start 26-Nov-16
Report Date 29-Nov-18 10:32 ProjectFinish 17-Juk21
Data Date 26-Hov-18
AD-01 Activity Status Report
ViBS
Activity 1D Activity Name Original ~ Remaining ~ Activity % Primary Resource Early Start ~ Early Finish
Ouraion ~ Duation ~ Complete
Hosp. Buildind Const.
BASENENT 2
A0 Earthwork excavaton for rft 6 ] 0 HB.HB GENERALMNAGER  268Now-18A  30Nov-tf
AMfH0 Back filing 4 4 0% HE-17.0C8 INo-18A 04016
010 Earthwork for focting ] 8 0 HB.HB GENERALMRNAGER  30Mow-18A  0BDex-ff
A0 Foundation PCC for footng 1 1 0 HE-GH8 VASN 070184 12018
A0 Footing conc.upto raft 7 7 0% HE-14 WOMEN MAZDOCR 110184 18018
A4 Back filing & to footng stles 2 2 0% HE-17.0C8 180184 20018
MOS0 Foundation PCC for Raft 2 2 0 HE-GH8 MASN N0w18h 2108
A0 Water Proofing membreane for rat 4 4 0% HE-13MB NAZDOOR UDeBA 28018
A0 Renft. tora f &RCCWal (] ] 0% HE-T2ZHBSTEEL FABRICATION 28:Dee-18A  31Des-16
AOB)  Raft concretre ! ! 0% HE-13MBY MAZDOOR 2Jane194 02an19
A3 Reo wall & coum upto basement 15 1§ 0% HE-BH8 MASON O2Jan194 1Tan19
M0 Water Proofng memberane for wal 1 7 0% HE-14 WOMEN NAZOOOR T34 2hantd
BASEHENT 1
A2 Excavatn forratt ] % 0% DbDeet§ 240m-16
M3 Excavation for footng il 3 1) Wt 2anld
Aft4)  PCC for Footing 2 2 0% Wty OMF18
AME) Footng Conc, 18 1 ) gFety 21203
AIE) Baok flg o focing des 4 ¢ 13 D 2
AT PCC forrat conc 4 4 0% plad-SE N 3
A0 Water proofing forraft § § o Wl Obla-f8
AR Reft for raftGrae sab 8 § 0% Obl-19 119
A Raftlorade siab cone: § § 0% ey 1RE9
A0 Pith beam o 8 8 ] (B9 28
A0 RCC walland oo bmn upto roof slab 9 § 0 W18 2%
A2 Grourd flor slsb ft 1t 0% a3 OBApY
Hosp Buikind Const Project Start 28-Nov-16
e it
SR-22 Schedule Report with Resource Usage
Activity Name
Resource 1D Resource Name unns’;ﬂ:: Aﬁ:‘,:; Actual Olen:l"ll: AtCmﬂ;ﬁ:‘;:
A100 Earthwork excavation for raft
HB HB GENERAL MANAGER 8/d 40 0 60
HB-1 HB DEPTY GM 8/d 40 0 56
HB-2 HB PROJECT MANAGER 8id 40 0 60
HB-3 HB SENIOR SITE ENGG 8/d 40 0 55
HB-7 zEIED:TOJBIT ENGG 8/d 40 0 50
HB-13 MEN MAZDOOR 8id 40 0 55
HBA7 Jce 8id 40 0 62
Subtotal 7 0 8
A0 Earthwork for foting
HB HB GENERAL MANAGER 8/d a7 0 75
HB-2 HB PROJECT MANAGER 8/d 47 0 13
HB-3 HB SENIOR SITE ENGG 8id a7 0 80
HB-5 HB ENGINEER 8/d a7 0 80
HB-T gEIPBG:;NE‘T ENGG 8id 47 0 80
HB-8 HB MASON 8/d 4 0 80
© Primavera Systems, Inc. Page1of 12
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Hosp. Buidind Const. Start Date 23-Nov-1E
Report Date 16-4ar19 16:18 Finish Date 20Jan-2!

Data Date 15Mar15
RC-01 Resource Control Report
Resource 1D Name

Activity D Activity Name Cost Budgeted Units%  Actual Remaining At Completion
Account Units Complete Unite Unite Unite

HB GENERAL MAI GER
AIO0D Eathwork excavaton for raft ® 6.08% L] bl ]
A0 Eathwork for focting 1] 6314 a i} %
Subtotal 12 o34 ) L] 12

HB DEPTY Gil

AI0D)  Eathwork excavaton for raft 8 8% 4 1 ]
Subtotal 1 8% L] 1 #

HB PROJECT HANAGER
AI0DD Eathwork excavaton for raft [ 6.08% Ll il ]
AN Earthwork for focting L] 65.95% i % n
A% Footing conc.upto rat 5 100% % 0 %
Subtotal 168 T6.0% L4 8§ 18

HB SENIOR SITE ENGS
AIO0D  Eathwork excavaton for raft # 2.08% L] 16 L]
AN Earthwork for focting 64 5.36% a K L]
AR Footing conc.upto raft 5 100% % 0 ®
A0 Renft.toraft &RCCWal 1) 100% 4 0 4
AR Raft concretre 8 B 8 1 9
Subtotal m 0% 19 ] 0

Pane 10f§

———

&R BE-¥ DELBRBL S FOS YE RL® Q_Q%

7 Layout 2 Fiter AlACtBes
Actidty D | Actaty Name Orgna BTt [BLiFmsts [ Nev2S
to =
= HBC Hosp.Buikdind Const ZHov18
- HBC.1 BASEMENT2 43 Z6Nov18
Earthwosk excavation for ralt 6 26Nov-18
Earthwork for fooling 8 30Nov-18
AlI20 Foundation PCE for footing 7 07Dec18
A1030 Footing conc.upto raft 7 13Dec-18
AlUO Back filing & o footing sides 2 19Dec18 | HB GENERSL MANAGER
A1050 Foundation PCC for Raft 2 20Dec-18 { 2 HB DEPTY GH
A1060 ‘Water Proofing membreane for raft 4 21-Dec-18 | - HB PROJECT MANAGER
A1070 Reinft. to raft & RCC Wall 6 25Dec-18 { X HB SENIOR SITE ENGG
Al08D Ralt concretre 1 024an19 | - HB QUANTITY SURVEYOR
Al090 Ree wall & column upto basement 15 024an13 - HB ENGINEER
Al100 Waler Proofing membesane for wal 7 11an 18 ! HB SAFETY ENGINEER
A0 Back fling 4 3 Nov18 HE PROJECT ENGG CLIENT
- HRC 9 RASFMFNT 4 89 04Dec18 08 HB MASON
d HB OVERSEER eV
HB OVERSEER ALAGAR
Gerers St | Resources | Resinesios o cipseEn
= Actiaty [ato0 Eatwork excavation fo raft HB STEEL FABRICATION
e [costaccout | RemainingUnds Tme] rice /i Bucgeed g MMM Usts
3 reoeTv EIED WOMEN MAZDDOR [
& HBcaERALw ¥ Rstésh FANTER [
§ HBPROJECTEN ) @
§ HBPROECTM & Rstion [
§ HBSENORSTE 3 Rsom [ 0 ] [ [

6. CONCLUSIONS

Construction schedule delays in a project can cause major problems for contractors and owners, resulting in
costly disputes, controversial issues and adverse relationships between all the project participants. As Arditi et al. (1985)
point out, the most important causes of delays in public projects of Turkey are shortage of resources, financial difficulties
and organizational deficiencies of public agencies and contracting companies, delays in design work, large quantities of
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extra work and frequent change orders. In this multi specialty project work the delay has been rectified in basement 2 and
the project has been goes on and it has been finished with schedule delay analysis.

In the case of the project analyzed in this study, the causes of the delayed events can be listed as follows:
1. Problem in Foundation PCC for raft
2. Problem in basement 2 water proofing
3. Problems in reinforcement to raft
4. Problems in water proofing membrane
5. Problems in back filling
6. Change in access route to the site,
7. Extra work load in steel roof
8. Delay of choice of material

These were 8 delays caused due to both critical and non-critical activities. Of these all except one correspond to the causes
of delays mentioned by Arditi et al. (1985) in the previous sections. The fourth one was due to force majeure and therefore
beyond the control of all parties.

According to the TIA schedule delay analysis the delays due to the critical activities extended the project duration
by 203 days in totality i.e. by 26%of the estimated construction period. On the other hand, the delays due to the noncritical
activities did not impact the total duration. The reason for selecting the Time Impact Analysis (TIA) method was that it can
show the progress of construction works step by step with the assistance of PRIMAVERA® package. The main advantage
of this technique is that things of construction on the updated dates may be pictured clearly. It is important for the delay
analysis to be able to reflect the actual process of the construction in order to reach an accurate analysis of construction
schedule delays. The delayed events are entered into the as-planned schedule respectively to see the changes on the
project. Therefore, this analysis method is the most realistic. On the other hand, the most important constraint of TIA
method is that the available records, related data and as-planned schedule should be accurate in order to obtain accurate
and clear results; otherwise, the analysis will be incorrect. Another drawback of the method is that the analysis of
concurrent delays is difficult in terms of understanding the net portion of the liability. Despite these drawbacks, this
selected method is the most reliable as recommended by many researchers and the best technique for determining
amount of time extension caused by construction schedule delays.

Based on this study, some general recommendations are presented here, which could also have been useful in
minimizing or avoiding the impacts of the construction delays in the project analyzed.

The design of the project should be finalized with all details before tendering the work so as to avoid change
orders by the owners.

Owner should allocate sufficient time and adequate finances for the design stage of the project.

The selection of the contractor should be done through a pre-qualification of the firms.

The owners should mobilize all resources and get the necessary permissions before signing the contract.

The contract should include clauses of incentive for early completion.

The schedule should be prepared and agreed over by both the contractors and the consulting companies.

The contractor should employ qualified work teams and provide in-house worker training in order to improve
managerial and technical sKkills.

The contractor should also have a project manager in his team to check the progress of work and ensure timely
delivery of materials.

v" The last but most important issue is to establish a healthy communication between all parties in order to solve
problems in a timely manner.

AN NN

AN
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