Conclusions & Recommendations

5. CONCLUSIONS AND RECOMMENDATIONS
5.1. Introduction

This study was aimed to identify the most appropriate method/s for analysing
concurrency in construction delay claims in Sri Lankan Construction Industry. To
achieve the aim and objectives of the research comprehensive literature reviewed, data
were collected through preliminary survey and detailed survey. Subsequently collected
data were analysed and discussed the findings in previous chapter “Research Findings
and Data Analysis”. However this chapter attempts to take out conclusions and

recommendations from the analysis and discussion performed in the previous chapter.

5.2. Conclusions

Construction delay claims are inevitable in most projects in the construction industry.

It is rarely seen that a project completed without any adjustment on the completion

time. C industry. It has
implica ,,?..r.} mng ‘the”awarding of “ttquidated” dartfages~and the granting of
extension3otd lore the way of

handling cor ruction industry.

At the beginning of the study a background study was conducted to establish the
research problem, aim and objectives of the study. It was further verified through
preliminary survey and identified that the research problem of the study was common
among most of the professionals who deal with construction delay claims. Under
literature survey concurrency in construction delay claims was streamed out through
causes of delays, effects of delays, types of delays and analyzing delays. Further
literature review was contributed in achieving first objective of the research of
analyzing case laws and identifying existing concurrent delay analysis methods
namely Apportionment, the ‘but for’ test, the dominant cause approach, ‘Malmaison’

approach and first-in-line approach.
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The second and third objectives of this research were to identify the occurrence and
degree of consideration of concurrent delays in Sri Lankan Construction Industry and
Identify the Sri Lankan professionals’ opinion towards concurrent delays respectively.
These were achieved through the detailed questionnaire survey and interviews with
experts. To get the opinion towards concurrent delays respondents were asked to rank
10 statements about concurrent delays ranging 1(strongly disagree) to 5 (strongly
agree). Agreement levels were further calculated as Disagree, Neutral and Agree as
shown in Table 4.1 for the purpose of interpreting. It is prevalent that concurrency is
the most complex and problematic element in construction delay claims which is also
proven through the survey with the agreement percentage of 100%. Moreover, all the
respondents that is 100% were agreed to the statements that “many Standard forms of
contract are silent as far as concurrent delays concerned” and “Clear guidance on the
most suitable approaches for dealing with concurrent delays is very important to avoid

complexity and disputes”. In contrast respondents also agreed with the statement of

“SCL “NMalaxys and Nicrmimtinn Pratnenl? 1n 2NN)  oivec claar orridance tO parties When

dealin g 5] tentidedaysiy The kdaspatoohind 81a doatrhry er the experts is
not refe n L oroRebIGR 1/ 0516 Eite (RontideiS T b 13§ aspondents have
identified tfa®in Sri' Lankan-comstrittion /S are occurring

frequently but professionals of contractors and consultants in Sri Lankan construction

industry are highlighting it occasionally when defending delay claims.

In attaining 4™ objective the detailed questionnaire survey helped in finding out
awareness, usage, success and applicability of above mentioned methods related to the
Sri Lankan context. The RII was used as a tool to rank the significance and importance
level of methods in each category. It is interesting to note that according to the results
of survey “Malmaison” approach got first rank in all the categories of awareness,
usage, success and applicability whereas “First in line” approach got least. It is also
necessary to mention that only 9 respondents were revealed other method for analyzing

concurrent delays and “use of common sense” is the method stated by all of them.

Similar to the result of detailed questionnaire survey, both the experts (Expert A and

B) also recommended “Malmaison” approach as most suitable method of analyzing
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concurrent delays in Sri Lankan construction industry accomplishing 5 objective.

Further the experts explained the merits of the “Malmaison” approach highlighting;

e The “Malmaison” Approach is the most preferred method to treat concurrent
delays under English Law.

e The “Malmaison” Approach is go in line with “Prevention Principle” which is
a long established English common law doctrine.

e SCL Protocol (2002) is also followed “Malmaison” Approach

e Reduced unnecessary disputes

To complete the accomplishment of final objective, barriers for application of
concurrent delay analysis were identified through preliminary survey and their
restriction level investigated through detailed questionnaire survey. When analyzing
any type of delay updated programme, quality, accuracy and adequacy of documents,
potential impact of delay and familiarity with approaches are vital. Hence following

were ic { ( oncurrent delay

analysis 1| eémc

e Lapses and omissions in documents

e Absence in acceptable quality in documentation
e Absence of potential impacts of delays

e Lack of knowledge in Case Laws

e Lack of familiarity with the approaches

e Lack of adequate project information

e Lack of awareness of concurrent delays

To conclude, it is expected that the findings of this research will assist the Sri Lankan
construction industry professionals for consideration of concurrency in construction
delay claims and employ most appropriate method to analyse concurrent delays.
Following recommendations are also necessary to establish a good concurrent delay claim

practice in Sri Lanka Construction Industry.
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5.3. Recommendations

The analysis of questionnaire survey and final expert survey derived recommendations
for establishing a good concurrent delay claim practice in Sri Lanka Construction

Industry.

e Professionals who handle construction delay claims are advised to enhance
knowledge of case law for successful evaluation of concurrent delay by
avoiding criticisms.

e As “SCL “Delay and Disruption Protocol” in 2002 gives guidance to parties
when dealing with concurrent delays. So, i

e tis suggested to refer the protocol in the Contracts and it is necessary to be
familiar with the protocol by construction professionals as a guideline.

e As most of the present Contracts only require a programme to be submitted for
the consent of the Engineer, there is no specific reference or method of

es submitted by
inclyd fial jnf 10 ’ n proper quality.

tecommended i ifnc bing the method

e It is paramount important to have a proper updated work programme at any
given of time to evaluate the concurrency. It is necessary to guide construction
practitioners to keep updating the programme periodically.

e Claim documentation is also very important in analyzing concurrent delays.
So it is recommended to ensure the completeness and timeliness of those
documents specially claim notice.

o Educate project team in keeping all the daily site records accurately.
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5.4. Further Research

This research was carried out to find out suitable method for assessing concurrency in
construction delay claims. While carrying out the research, researcher came across

following areas to be required further research.

e A study on investigating applicability of Malmaison approach in assessing
concurrency in construction delay claims in practical nature in the perspective
of Contractor and Consultant separately.

e Suitability of the SCL Protocol’s proposed method for dealing with

concurrency, for adoption and use on Sri Lankan construction projects.
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APPENDIX A

Summary of previous studies on Delay Analysis Techniques

Methods identified through the

Methods developed/considered for

Reference Literature survey the survey Remarks

e Global impact technique

e Net impact technique _ o
Alkass, e Adjusted as-built CPM technique This sy§ten:hcould aSS'Stf'g |
Mazerolle and | e “but for’ or collapsing technique Isolated Delay Type (IDT) |mpr0\_/|ngh € p[joce_ss Oh elay f
Harris (1996) thus reducing the cost o

* Snaps aparation.

e Time

Basic me: ethod,.as-byilt

bar chart |

10d is a clear,

Bordoli and Critical path analysis methods : as-built Developed a technique based on the straightforward step-by-step

Baldwin (1998)

network method, as-built subtracting
impacts method, baseline adding impacts
method, window analysis method and
isolated delay type

critical path planning method

approach to calculate the expected
delay in the completion of the
project.
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Reference

Methods identified through the
Literature survey

Methods developed/considered for
the survey

Remarks

Bubshait and
Cunningham
(1998)

As Planned Method
As-Built Method

Modified As- Built Method
Float Allocation Method
Concurrent Delav Method

Singh and
Trivedi (2012)

Kim (2009)

Contemporaneous Period Analysis
(CPA)
“But-for” Method

Considered only

As Planned Method
As-Built Method
Modified As- Built Method

[peq ceioned a foheddlegding

[olhax<o

Resource-constrained Critical Path
Method (RCPM)

The result of the study reveals that
outcome of the delay analysis is not
predictable and one method may not
be used over another in all

s a simple way to get a

3 onclusion based upon
|precise or missing input
on.

This method analyzes the problems
arise when CPA and but-for methods
are performed on the basis of the
resource constrained scheduling
techniques and shows how the
RCPM can be utilized for those
delay analysis.
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Methods identified through the

Methods developed/considered for

Reference Literature survey the survey Remarks
IrTIpac.ted as-planneq method e Impacted as-planned method
Time impact analysis method L .
Collansed as-built or ‘but-for’ analvsi e Time impact analysis method
offapsed as-built or “but-for-analysis | ;& ,1jansed as-built or *but-for’ This paper provides some general
method analvsis method clarity to those commonly used delay
Barry (2009) Snaps » echniques, what they do,
metho 5 EndvEntation e ' do not do, and when they
As-pl: o yersus-as-buil opriately be applied
analys [, @)
: This method is a feasible choice for
As-planned versus as-built Developed a modified method for L
I ted lanned del Ivsis: delay calculation in case of
II:_)?gkarggnn Cmil)lac ¢ das-pbarllTe bUt-f elay analysis, production changes over activity
ollapsed as-built or but-for .
, rogress because it calculates the

considering Production rate)

sub- phase productivity and the
learning effects very objectively.
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Reference

Methods identified through the
Literature survey

Methods developed/considered for
the survey

Remarks

Braimah (2013)

As-planned vs. As-built
Impacted as-planned
As-planned but for
Collapsed as-built
Windc [

Time a0

Ng, Skitmore,
Deng and
Nadeem (2004)

Globa

Net impact technique

‘but for’ or collapsing technique
Apportionment delay technique
Snapshot technique

Isolated delay technique

Time impact technique

Considered the most common
techniques:

e As-planned vs. As-built
e Impacted as-planned
e As-planned but for

Windowrandlysis

L

e Net impact technique

e ‘but for’ or collapsing technique
e Apportionment delay technique
e Snapshot technique

e Isolated delay technique

e Time impact technique

The study discussed the key relevant
issues often not addressed by the
techniques and their improvement

rovements are proposed to

/en existing techniques
suitable for use in schedule
compression:

e to incorporate the scrutiny of
delay types
e toapply Excusable Delays
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Reference

Methods identified through the
Literature survey

Methods developed/considered for
the survey

Remarks

Menesi (2007)

e As-Planned Versus As-Built
Comparison

e Impacted As-Planned Method (What-If
approach)

e Collapsed As-Built Method (but-for
method)

e Contemporaneous Period Analysis
Methc

Modified Daily Windows Analysis
(MDWA) and prototype computer
software for a Modified Daily
Windows Analysis (MDWA)

This model takes into consideration
multiple baseline updates and
accurately apportions delays and
accelerations among the project
parties.

° AS'pli sohasl
analys
* :Trggﬁg rch discussed the delay
the construction industry in
Hegazy (2012) | e Coltlhar the approach for choosing
metho ) deiay analysis methodology.
e Time impact analysis method
(Windows Analysis)
gloonb;F:rl\r? I:?ts tegc:;r?;:hun;(g:]?jsi\lse-tcil?rr]Vth This method is the best technique for
P g P Impacts of construction schedule determining amount of time
Dayi (2010) CPM Based Techniques: As-planned versus delays on the duration of the case extension caused by construction

as-built, Impacted as- planned, Collapsed
as-built, Window analysis and Time impact
analysis.

study project were analyzed using
Time Impact Analysis method

schedule delays and clearly present
the situation of construction on the
updated dates.
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Methods identified through the

Methods developed/considered for

Reference Literature survey the survey Remarks
Reams’ systematic approach
Global impact technique
Net impact technique
Snapshot technique
Isolated delay type
After-the-fact and modified CPM Compares in detail three process-based
sched! » .
Dollar ’lﬁj g <Ak jelay analysis method
Bar ct [Vais o0 O TN canato 3s to a fair and accurate
Yang and Kao CPM updaleevion PLSENESOR S AR lysis
(2009) As-plannedivErso: W3NSk S
Lineal veral defects suffered by

B&B'’s delay analysis method
Impacted as-planned method
But-for

Modified but-for
Apportionment delay method
Windows analysis

Total float management

Proposed six suggestions to develop
an ideal delay analysis method.

available delay analysis methods
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APPENDIX B
Sample Questionnaire

Dear Sir / Madam,

Dissertation — MSc in Construction Law and Dispute Resolution post graduate

degree programme.

I am a Post graduate student of Department of Building Economics, University of
Moratuwa, undertaking the Master of Science in Construction Law and Dispute
Resolution. A Research under the supervision of Dr. Gayani Karunasena on “Methods
for Analysing Concurrent Delays in Sri Lankan Construction Industry” is
carrying out for the fulfilment of my Master of Science Degree.
Obijectives of the study
1. Analysing case law regarding concurrent delays and investigate methods for
analysing concurrent delays.
2. ldentify the occurrence and degree of consideration of concurrent delays in Sri
I ankan Construction Industry
3. 1) $ fifignkar proddsdidnatst 19pHAI 08 FoWasgd.eoncurrent delays.

methoidDioranalys it cehdunedt deliycian r applicability to

$=npl Y VERYY 1At gl L B e he A

5. identify compatibie method/s for anaiysing concurrency in construction delay

claims in Sri Lankan construction industry and barriers for their application.

The information from this questionnaire survey will only be used for fulfilling the
above requirement and | would like to thank for the information given and time you
have dedicated to my research. If you are interested to know the outcome of this
research, it would be my pleasure to share it with you.

G.K.P. Gunarathne

Post graduate Student,

Department of Building Economics

University of Moratuwa

e-mail- gunarathnagkp@yahoo.com

Mobile: 0777410581
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METHODS FOR ANALYSING CONCURRENT DELAYS
IN SRI LANKAN CONSTRUCTION INDUSTRY
QUESTIONNAIRE SURVEY

Definition of ‘Concurrent Delays’:-“The occurrence of two or more delay events at
the same time, one is an employer risk event, other is a contractor risk event and the
effects of which are felt at the same time”

Section A: General Information about the Respondent

Name (optional)

Organization (optional)

Type of organization Contractor Client Consultant
Profession

Years B iR Gerstiuction Magkistiy

Havin hana ¢ Adify i No
If yes, -

No of Delay Claims Handled (approximately)
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Section B: Respondent’s opinion towards Concurrent Delays

1 Please indicate your level of agreement towards the following statements
related to the concurrent delays
(D)
o
2 &
& [s))
Statement &) <
2| 8 | = >
I = o ® =
c D | = D c
213|323 |5|2
n @) Z | < | »
1 | Concurrency is the most complex and 1 2 3 4 5
problematic element in construction delay
claims
2 | A Contractor can use concurrency to defend 1 2 3 4 5
against a liquidated damages claim.
3 | Contractor will be generally entitled to an 1 2 3 4 5
ox .
4 31 4 5
5 | Many Standard forms of contract are silent as 1 2 3 4 5
far as concurrent delays concerned.
6 | Case law regarding concurrent delays gives 1 2 3 4 5
assistance to avoid criticism when handling
concurrent delays.
7 | Clear guidance on the most suitable 1 2 3 4 5
approaches for dealing with concurrent delays
IS very important to avoid complexity and
disputes
8 | When assessing concurrent delays, knowledge 1 2 3 4 5

regarding case law is essential.
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9 | SCL “Delay and Disruption Protocol” in 2002, | 1 2 3 4 5
gives clear guidance to parties when dealing
with concurrent delays
10 | The way of handling concurrent delays should 1 2 3 | 4 5
be included in all the construction contracts
) Your opinion towards Concurrent Delays in Sri Lankan construction
industry
3
s | > | E SN
Statement e |2 | s S g
218§ | |86 |2
04 S <
(9p)
1 | According to your experience to which
extent concurrent delays are occurring in 1 2 3 4 5
Sri | J
> T ;‘,‘ I eSOl WICHatiowar, SIT Lanky
contasis:s
_ e 4 5
in
defending delay claims.
3 | To which extent the professionals of
clients in Sri Lankan construction industry
1 2 3 4 5

highlight concurrency when defending

delay claims.
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Section C: Methods for dealing with concurrent delays

analysing concurrent delays

1 | Please indicate your level of awareness of each of the following methods for

Methods for dealing with concurrent delays

Very
Low
1

Very
high
5

But for test

It is based on a simple concept that the overrun
would not have occurred ‘but for’ the event
complained.( Here the claimant may seek to argue

that delay is ‘but for’ the other parties delay)

First in line approach
The basis of this method is that where there are two
events

first i

emplo

Dominant cause approach

Under this approach, where there are two causes of
delay, one is by the defendant and the other is by the
claimant, the claimant will succeed if it can be
established that the cause for which the defendant is

responsible is the effective dominant cause.

Apportionment

Here, when you have two completing causes of
delays, it is suggested that the overrun and its
consequences should be ‘apportioned’ between the
contractor and the employer on the basis to their

relative causative potency.
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The ‘Malmaison’ approach

If there are two concurrent delays, one which is a
relevant event and the other not, then the contractor | 2 | 3] 4 5
is entitled to an extension of time for the period of
delay caused by the relevant delay without

considering the concurrent effect of the other event

Any other method (Please specify)

2 Please indicate the extent to which you use each of the following methods for

analysing concurrent delays

| \erv | Very

Meth ;"t UawidrsancofrBibaaiaysva. Bewl.; high
?3 ssentatipns 3 4 5

i A L N |
But for test= 3 4 5
First in line approach 1 2 3 4 5
Dominant cause approach 1 2 3 4 5
Apportionment 1 2 3 4 5
The ‘Malmaison’ approach 1 2 3 4 5
Any other method (Please specify)

1 2 3 4 5
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3 Please indicate the level of success of claims analysed by using each of the

following methods for analysing concurrent delays

Very Very

Methods for dealing with concurrent delays | LOW high
1 2 3 4 5
But for test 1 2 3 4 5
First in line approach 1 2 3 4 5
Dominant cause approach 1 2 3 4 5
Apportionment 1 2 3 4 5
The ‘Malmaison’ approach 1 2 3 4 5

Any 0
Ak 3 4 5
f {

4 Please specify the level of applicability of following methods to Sri Lankan

construction industry

Methods for dealing with concurrent delays Ve GrElpa el

1 2 3 4 5)
But for test 1 |2 3 4 5
First in line approach 1 ]2 3 4 5
Dominant cause approach 1 ]2 3 4 5
Apportionment 1 12 3 4 5
The ‘Malmaison’ approach 1 ]2 3 4 5
Any other method (Please specify) 1 |9 3 4 5
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Section D: Barriers to use of concurrent delay analysing methods

1 Please indicate the extent to which the following factors restrict the use of

concurrent delay analysing methods in Sri Lankan Construction industry

Very Very

Factors Low high
1 2 3 4 5
Lack of awareness of concurrent delays 1 2 3 4 5
Lack of familiarity with the approaches 1 2 3 4 5
Difficulty in using approaches 1 2 3 4 5
High time consumption in using the approaches 1 2 3 4 5
Lack of skill for using approaches 1 2 3 4 5
Lack of adequate project information 1 2 3 4 5
Absence in acceptable quality in documentation 1 2 3 4 5
Lack of ledge in Case | 2 3 4 5
absenc yael ' atowa, Srianka 3| 4 5
lapses - o h 3| 4 5
Lack c ing software 3 4 5
Poorly updated programmes 1 2 3 4 5

Other (Please specify)

“THANK YOU FOR YOUR SUPPORT AND COOPERATION”
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APPENDIX C

METHODS FOR ANALYSING CONCURRENT DELAYS
IN SRI LANKAN CONSTRUCTION INDUSTRY
STRUCTURED INTERVIEW QUESTIONS

1. 100% respondents were agreed to the statements that “many Standard forms of
contract are silent as far as concurrent delays concerned” and “Clear guidance
on the most suitable method for dealing with concurrent delays is very
important to avoid complexity and disputes”. Also most of them agreed to the
statement that “SCL “Delay and Disruption Protocol” in 2002, gives clear
guidance to parties when dealing with concurrent delays”.

a. What is your idea regarding the mismatch of result of above
statements?

b. What could be the precautions for that?

ordlsE oty rien cvifolddfidmdcboainbtladiidisidl: damages claim?

statement of “a
contractor can use concurrency to defend against a liquidated damages claim”
and 81% agreed for the statement “Contractor will be generally entitled to an
extension of time where there are concurrent delays”. What is your opinion

regarding this result?

4. |s the knowledge regarding case law is essential when handling concurrent

delays?

5. “According to the survey results, though the concurrent delays are occurring
often in Sri Lankan construction industry, most of the professionals in both
consultant and contractor are sometimes highlighting the concurrency in

defending delay claims” What is your opinion regarding this?
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6. Every professional who responded to the other methods in the questionnaire

have mentioned it as “Use of common sense”. What is your opinion regarding
this?

7. Most of the professionals were identified that the “Malmaison” approach is the
most successful and applicable method for analyzing concurrent delays. What

would be the reasons behind this?

8. Which method do you think is the most suitable method for analysing
concurrent delays in Sri Lankan Construction industry and What are the

reasons for not recommending other methods?

9. Followings are the barriers for low usage of concurrent delay analyzing
methods identified through the preliminary survey along with the ranks given

according to their restriction level. What is your opinion regarding given ranks?

‘ Rarrier ‘ Rank

Oatad pregtanunes | 1

e WWW. LD ITITL. T IK 37

Absence of potential impacts of delays 47
Lack of knowledge in Case Laws 5
Lack of familiarity with the approaches 5
Lack of adequate project information 7
Lack of awareness of concurrent delays 8
Difficulty in using approaches 9
Lack of skill for using approaches 10
Lack of suitable programming software 11
High time consumption in using the approaches 12

10. What are the precautions we can have to establish a good concurrent delay

claim practice in Sri Lanka Construction Industry?
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