
:ارائه دهنده
محمدرضا علوي پورسید

(PhD, PMP, CMIT)

CMAA Authorized Trainer

Illinoisدانشگاه  Tech آمریکا

فرمول جامع براي تدوین لایحه تاخیرات
)AIAو FIDICبر اساس دو قرارداد (

معرفی دوره



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

فرمول جامع براي تدوین لایحه تاخیرات
معرفی دوره: مقدمه

2



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

فرمول جامع براي تدوین لایحه تاخیرات
معرفی دوره: مقدمه

3



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

فرمول جامع براي تدوین لایحه تاخیرات
معرفی دوره: مقدمه

4



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

فرمول جامع براي تدوین لایحه تاخیرات
معرفی دوره: مقدمه

5

Road map
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What we will learn?

 Introduction

 Development of the New Method

 Five Simple Steps

 Delay Claim Formulation

 Identifying Symptoms of Types of Claims

 Delay Analysis Selection Model for a Construction Project
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What impacts the schedule in construction?
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The need for a new method

 Delay claims were always one of the most difficult issues to deal with in the projects.

 We should find a sensible and easy way to assess and analyze delay claims.
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The need for a new method

 Unfortunately, the form contracts do not provide

any guidance on how delay claims should be analyzed

to determine whether an extension of the contract period is justifiable.
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Everything is about decisions

 The process of assessing delay claims consists of a series of decisions taken

regarding a number of different matters, ranging from

compliance to contractual clauses to

risk allocation between contractor and owner.

 In essence, the evaluation of delay claims is a sequential decision-making process,

in which each decision would impact on the outcome of the claim.

 A guidance tool should, therefore, support this sequential process of decision-

making.
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Everything is about decisions

 From the onset one of the most important objectives was to

develop a user-friendly guideline to

assist practitioners to navigate this potential minefield of complexities in

the process of the assessment and formulation of delay claims.
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Methodology



Development of the New Method
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Introduction

 The decision on whether the delay is compensable can only be made once all the

other decisions have had a positive outcome and it is established that additional time

should be awarded.

 If a specific decision would lead to the rejection of the delay claim, it would

make sense to consider this decision first.
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Introduction

 To determine whether a delay is critical is normally the most complex and time-

consuming part of a delay claim analysis.

 A practitioner would not want to embark on this cumbersome process

without knowing the contract provisions were complied with and the

delay is indeed excusable.
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Introduction

 For this reason, it is proposed that criticality should only be considered after

1. contractual compliance was assessed and

2. the question of whether the delay is excusable has been addressed.

 To determine whether a delay is excusable (beyond the contractor’s

reasonable control) can sometimes be complex.

 It is reliant on

1. the evidence presented by the contractor and

2. the verification by the person responsible for the claim

analysis.
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Introduction

 The following sequence of decision making is therefore proposed:

1. Decision 1 – Were the contractual provisions complied with?

2. Decision 2 – Was the delay excusable?

3. Decision 3 – Was the delay critical?

4. Decision 4 – Was the delay compensable?



Five Simple Steps
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Flowchart
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Step 1 – Does the claim comply with the Contractual Provisions?

 Compliance with the contractual provisions is a prerequisite for a delay claim to be

considered for approval.

 Delay claim clauses in most construction contracts can be separated into the following

two main categories:

1. Clauses dealing with the notification of a possible delay; and

2. Clauses dealing with the claim itself.
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Step 1 – Does the claim comply with the Contractual Provisions?

 The first step in the analysis process is to

1. Identify the relevant delay-related contract clauses and then to

2. Test the contractor’s compliance with these clauses.
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Step 1 – Does the claim comply with the Contractual Provisions?

 Many contracts have a strict time provision or time bar for the contractor to notify

the owner when a delay event occurs.

 A maximum number of days will be stipulated within which the contractor will

have to notify the owner.

 The counting of the number of days would typically start from …?
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Step 1 – Does the claim comply with the Contractual Provisions?

 Normally, the contract would dictate that non-compliance with the notification time

bar would result in the delay claim not being considered.

 The decision tree allows for the claim to be rejected in cases where the notification

deadline was missed.
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 Normally, the contract would dictate that non-compliance with the notification time
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Step 1 – Does the claim comply with the Contractual Provisions?

 Contracts typically include requirements for the delay claim itself.

 The requirements include stipulations on the content of the claim and the time

allocated to the contractor to prepare and submit the delay claim documentation.

 It is very seldom that a construction contract would allow the outright rejection

of the claim if the requirements were not met.

 For example, if the contractor does not fully comply with the claim content

requirements the possibility that the claim for additional time will succeed

is slim. Delay claims would typically still be considered even in cases where

the claim content requirements or the time allocation for the delay claim

submission was not adhered to.

The next step will be to consider whether the claim was excusable.
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Flowchart
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Step 2 – Is the delay Excusable (Owner’s Risk)?

 Most contracts provide for an extension of the contract period – but only if a delay is

deemed to be excusable.

 When a claim is being evaluated, it is essential to determine whether the delay in

question is an excusable delay or a non-excusable delay.



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

فرمول جامع براي تدوین لایحه تاخیرات
سریع و ساده براي تدوین لایحه تاخیراتروش : بخش اول

25

Step 2 – Is the delay Excusable (Owner’s Risk)?

 An excusable delay can be described as a delay caused by either of the following two

factors:

1) Third parties or incidents beyond the control of the client and the contractor; and

2) The owner or the owner’s agents.
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Step 2 – Is the delay Excusable (Owner’s Risk)?

 To determine whether a delay is excusable, it is required to assess the root cause of

the delay event.

 Contracts normally provide guidance on what type of delay events can be

considered excusable.

 If the contract stipulates that the cause of the delay event is not excusable,

in other words the contractor’s risk, the claim can be rejected.

 When the delay is indeed excusable the decision tree considers the criticality of the

delay in step 3.
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Flowchart
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Step 3 – Is the delay Critical?

 Most construction contracts only make provision for the extension of the

contractual completion date for events causing a delay to the contractual completion

date.

 The completion date will only be impacted when

1. a delay event: effects a critical activity (an activity on the critical path); or

2. if the effect on a non-critical activity is so severe that the activity becomes

critical.

We will see AIA and FIDIC
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Step 3 – Is the delay Critical?

 During Step 3 the delay event will be assessed to determine whether the occurrence of

the event delayed the completion date.

 Several methods to analyze the impact of a delay event on the completion date were

developed over the years.

 If the completion date was not delayed the claim can be rejected.

 For delays that impacted the completion date the next step will be determine whether

the delay is compensable.
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Flowchart
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Step 4 – Is the delay Compensable?

 It is general practice that only excusable delays caused by the owner or within his

control is compensable.

 During step 4 the contract will be consulted to determine whether the delay is

compensable.

 If no guidance is provided in the contract it can be safely assumed that

compensation will only payable to the contractor for

1. delays caused by the owner or

2. which the owner took on the risk.

 If the claim is compensable the compensation will be calculated as part of step 5 of

the decision tree.

We will see AIA and FIDIC
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Flowchart
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Step 5 – Calculate Compensation

 The construction contract utilized would normally provide guidance on how

compensation should be calculated when a delay event occurs.

 The compensation calculation provided by the contractor as part of the claim should

be analyzed to determine whether it is in line with the provisions of the contract.

 Many contracts provides for the payment of delay related compensation on a

proven actual cost basis for cost incurred as a direct result of the claim.

 In such cases, the delay claim should include information substantiating the cost.

 The cost information should be reviewed and

if it is lacking additional information should be requested.

Whether that was a direct result of the delay.



Delay Claim Formulation
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Introduction

 The possibility of success of a claim is not only influenced by the strength of the

motivation but also by the way the information is presented.

 The claim should present the information in such a way that the content information

is easy to

1. access and

2. understand.

 The following sections should be included in the claim.
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Section 1 – Describe the Delay

 A short concise description of the delay should be provided explaining the cause

and effect.

 For example, late information from the owner (cause) resulted in the late start

of the excavation (effect).

 The description should include the following information:

1. When did the delay occur;

2. Where did the delay occur;

3. Why did the delay occur; and

4. The activity or activities that were affected
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Section 1 – Describe the Delay

 The purpose of this section is to

1. explain what caused the delay and

2. what was the effect in a paragraph or two.

 This section acts as a summary and should give the reader a clear explanation of

what the claim is all about.
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Section 2 – The Right to Claim

 When claims are analyzed the first consideration is normally to determine whether

the contractor has the right to claim.

 Written construction contracts normally provide for the contractor to submit a

claim when specific events have occurred.

 In the case of delay claims most contracts would stipulate specific circumstances that

will be categorized as excusable delays and would provide the right to the aggrieved

party to claim.
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Section 2 – The Right to Claim

 No matter the bases of the agreement

the right to claim should be explained.

 In the case of a written agreement,

1. The specific contract clauses explaining the right to claim should be quoted and

2. A brief description of how the circumstances giving rise to the claim complies

with the clause(s) in the contract.
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Section 2 – The Right to Claim

 Not all projects have the benefit of a written agreement.

 In smaller projects where an informal approach is followed claims normally arise

because of a deviation from the initial promise or deliverable.

 It is possible that the initial promise or deliverable was agreed in a verbal

discussion between the parties.
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Section 2 – The Right to Claim

 If no written agreement was entered into,

1. An explanation of how the actual promise or deliverable deviated from the

initial agreed promise or delivery should be provided.

2. Furthermore, the basis for the right to claim should be justified by

explaining the reason for such deviation.



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

فرمول جامع براي تدوین لایحه تاخیرات
سریع و ساده براي تدوین لایحه تاخیراتروش : بخش اول

42

Section 3 – Compliance with Contractual Provisions

 Normally a notification should be provided when the contractor becomes aware of

the delay and a claim should then be submitted after some time.

 This section of the claim should

1. Firstly provide a description of the contractual provisions that have to be

complied with and

2. Would secondly have to explain how the provisions were adhered to.
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Section 4 – The Impact on the Completion Date

 The risk allocation in most construction contracts would only make provision for

the extension of the contractual completion date for a delay impacting on the

completion date.

 In other words, only delays to activities on the critical path (critical activities)

will delay the contractual completion date and would constitute a valid delay

claim.
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Section 4 – The Impact on the Completion Date

1. Firstly, it is important to clearly show that the delay event indeed impacted on a

critical activity.

2. Secondly, the severity of the impact should be quantified.

 Several methods can be utilized to quantify the delay.

 However, a detailed description

explaining and quantifying by

means of a simple calculation of how the impact on a critical

activity resulted in a delay to the completion date is sometimes

much more effective.
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Section 5 – Compensation Calculation

 Construction contracts normally allow for compensation to be paid to the

contractor for excusable delays for circumstances where the risk lies with the owner.

 In this section, a calculation should be provided on how the compensation due is

calculated.
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Section 5 – Compensation Calculation

 The calculation should be informed by the principles set in the contract.

 Should the contract provide for delay related cost to be compensated on a proven

actual cost basis the relevant supporting document should be included with the claim.
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Section 6 – Request

 The claim should be concluded by clearly summarizing the request made by means

of the claim.

 For example: In terms of clause ….. of the contractual agreement, we request

that the completion date should be extended with … days changing the current

contractual completion date from ………to ……….. and that compensation of

…….. should be paid.

 Supporting information to substantiate any section of the claim should be added at

the end of the claim and clearly cross referenced in the body of the claim.



Identifying Symptoms of Types of 
Claims
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Time related claims fall into categories

 Simple delay claims

1. Disruption claims (inefficiency of labor typically)

2. Acceleration claims

 Directed acceleration

 Constructive acceleration

 Cumulative effect of change orders

 It is possible to anticipate these categories and minimize or avoid the conditions that

lead to the claims
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Schedule Administration

 Recognizing Late Performance

 Have a process in place

 Require response to first recognition of late performance
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Schedule Administration

 Change Management System

 Incorporate system (Force Account?) for failure to submit analysis

 Require and monitor use of system (collect actual data)

 Provide timely and appropriate responses
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Schedule Administration

 Avoid Constructive Acceleration

 Require Time Impact Analyses at the time of the delay

 Review and negotiate appropriate time extensions

 Review and negotiate change

 Do not allow time discussions to wait until project completion

 Effective Negotiation Process
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Many problems

 Many problems are caused by Contractor’s misunderstanding of what a CPM

Schedule should provide:

 Schedule isn’t only for billing or to fulfill a contract requirement

 Schedule needs to be a tool for the superintendent

 Schedule needs to be developed by a qualified scheduler, not a “Schedule

Monkey” or “Software Jockey”

 Schedule needs to communicate Contractor’s plan to owner, including

explanation in form of narrative

 Schedule needs to provide a comparative baseline to monitor progress

 Not all schedules can be brought back to on-time completion
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Common techniques

 These are the more common techniques that exist in CPM Schedules or are used to

manipulate CPM Schedules to set up for claims:

 Manipulation of logic & Original Durations

 Failure to provide Cost and/or Resource Loaded Schedule

 Float Suppression through Constraints

 Float Suppression through preferential logic

 Misuse of SS and FF relationships

 Misuse of Lags
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Common techniques

 These are the more common techniques that exist in CPM Schedules or are used to

manipulate CPM Schedules to set up for claims:

 Predefined Critical Paths

 Relationship of Percent Complete to Remaining Duration

 Misuse of Calendars & Alterations to Calendar ID

 False Early Completion in the Baseline Schedule

 Progress Override

 Failure to submit regular periodic updates

 Creation of Concurrent Delay or concealment of Contractor’s Concurrent Delay
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Manipulation of Logic and Original Durations

 Easy-to-use scheduling software provides opportunities to use logic to hide

problems or provide misleading schedules.

 Issues:

 Baseline & Periodic Updates: Presenting or revising logic or durations

with the sole purpose of meeting the pre-determined contract completion

date.

 This is used to drive the baseline logic or when there is a lack of

progress on current activities, and the logic/durations of future

activities are changed to hide that fact.

 Also used to show false acceleration as a set up for a claim.

 Recovery Schedule: Same issues. Revising logic/durations to show a

completion date that is contractually mandated.
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Manipulation of Logic and Original Durations

 Easy-to-use scheduling software provides opportunities to use logic to hide

problems or provide misleading schedules.

 Solution:

 Ensure that all logic and duration assignments,

especially when changed,

are a result of study of

 durations,

 resource availability,

 production rates, and

 efficiency factors.



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

فرمول جامع براي تدوین لایحه تاخیرات
سریع و ساده براي تدوین لایحه تاخیراتروش : بخش اول

58

Manipulation of Logic and Original Durations
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Failure to provide cost and/or resource loaded schedules as required in
specifications

 Issues:

 Attempt to withhold resource planning to prevent monitoring of Contractor

resources

 Makes it much harder to prove or disprove acceleration

 Makes it much harder to link slippage to lack of manpower on project

 Solution:

 Enforce Resource and Cost Loading when required by specification
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Failure to provide cost and/or resource loaded schedules as required in
specifications
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Failure to provide cost and/or resource loaded schedules as required in
specifications



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

فرمول جامع براي تدوین لایحه تاخیرات
سریع و ساده براي تدوین لایحه تاخیراتروش : بخش اول

62

Float Suppression through Constraints

 The use of early start constraints can be used to hide float in a schedule.

 Issues:

 In general, by case law, float belongs to the entity that gets to it first.

 Often, contractors will conduct the passes through the network to

determine the finish date, then constrain the early start of any activities

that have float.

 As a result, the activity is pushed out so that its LS equals its ES, and

no float is apparent.

 This technique of “float suppression” misleads the owner/prime contractor

as to the presence of float and the location of the critical path. It also

provides the opportunity for a contractor to claim that an activity is

critical that, in fact, simply has its float suppressed.
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Float Suppression through Constraints

 The use of early start constraints can be used to hide float in a schedule.

 Solution:

 Have a qualified scheduler check the schedule for

constraints,

disallowing any that have no purpose other than float

suppression.
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Float Suppression through Constraints
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Misuse of SS and FF relationships

 The use of Start to Start (SS) and Finish to Finish (FF) relationships, as opposed
to Finish-to-Start (FS) relationships, can be used to improperly model the
construction process with the intent of shifting float.
 Issues:

 The ease of use of most commercial project planning software packages
allows schedulers to change relationships from FS to FF or SS.

 This has the effect of presenting a misleading model of the construction
process, the nature of which is obscured from view in a cursory scan of
the schedule.

 Changes in these relationships may
1. increase or decrease float,
2. altering the critical path or
3. hiding float on high-float activities.
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Misuse of SS and FF relationships

 The use of Start to Start (SS) and Finish to Finish (FF) relationships, as opposed
to Finish-to-Start (FS) relationships, can be used to improperly model the
construction process with the intent of shifting float.

 Solution:

 During the schedule development process, have a qualified scheduler

review the number of SS and FF relationships.

 Question the rationale behind the assignment of these relationships,

require explanation in a narrative.

 During subsequent periodic updates,

have a qualified scheduler review any changes in relationships and

question the rationale behind these changes.
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Misuse of Lags

 Lags do not easily print on reports and are easy to overlook in review

 Issues:

 Contractor inserts lags into network

 No explanation or purpose for lags

 Used for concealment and sequestering of float

 Used to push activities onto Critical Path

 Used to adjust start and completion of activities

 Very hard to monitor
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Misuse of Lags

 Lags do not easily print on reports and are easy to overlook in review

 Solution:

1. Require limited use of lags,

2. Require explanation and rationale for lags, and

3. Retain ability to reject inappropriate use of lags and removal.
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Misuse of Lags
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Predefined critical paths

 The scheduler designs logic in such a way as to satisfy the bias of the management
team or to force the Critical Path, rather than allowing the schedule to calculate the
Critical Path based on reasonable logic and estimated durations.
 Issues:

 Often, the scheduler will make decisions about critical activities based on
their personal historical perspective, so that specific trades will appear on
the Critical Path.

 However, this advice may not be an exact fit. It may differ through:
 Differences in resource availability
 Differences in plans
 Differences in specifications, particularly in phasing requirements and

owner-defined milestones
 Differences in material availability
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Predefined critical paths

 The scheduler designs logic in such a way as to satisfy the bias of the management
team or to force the Critical Path, rather than allowing the schedule to calculate the
Critical Path based on reasonable logic and estimated durations.

 Solution:

 Mandate good review of the Baseline Schedule.

 The scheduler should develop the schedule as the contract documents and

all other factors permit.

 The schedule will then calculate the critical path as scheduled.

 Should this differ from the experience of a member of the project

management team,

the team should discuss the scheduler’s underlying assumptions in

order to determine the causes of the difference and the validity of

the critical path, and any changes, if necessary.
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Predefined critical paths
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Predefined critical paths

Read it yourself!
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Relationship of Percent Complete to Remaining Duration

 Allowing Remaining Duration to be calculated solely by entering Percent

Complete, rather than checking the Remaining Duration for validity.

 Issues:

 Often the case when the schedule is nothing more than a billing tool.

 Particularly dangerous when activities are cost loaded in accordance with

a bid schedule of values.

 If percent complete and remaining duration are linked,

then entering a percent complete will automatically calculate a

remaining duration,

based on the original duration.
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Relationship of Percent Complete to Remaining Duration

 Allowing Remaining Duration to be calculated solely by entering Percent

Complete, rather than checking the Remaining Duration for validity.

 Issues:

 Though this might show the value of the work in place, it may not

accurately reflect the time remaining to complete the activity, because:

 The Original Duration may have been wrong.

 Resource availability may be different than originally planned.

 Methods of construction may have changed due to unforeseen

conditions, updates to the plans, or simply a change of heart by the

superintendent based on field conditions and experience.

 Stored materials will artificially show optimistic completion.
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Alterations to Calendar ID

 The changing of calendars to reduce the number of non-work days in an effort to
shorten the overall project duration.

 Issues:
 A properly designed calendar will show all non-work days, including

weekends, holidays, planned adverse weather days, and any other
contractually agreed-upon non-work periods.

 Removal of these days on a schedule will show an unrealistically short
completion date for individual activities and the overall project.

 Removal of these days may violate contractual obligations, reflect an
unrealistic work schedule (i.e. 7-day work week for extended periods of
time), or ignore historical weather data.
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Alterations to Calendar ID

 The changing of calendars to reduce the number of non-work days in an effort to
shorten the overall project duration.

 Solution:
 During the schedule development phase, have a competent scheduler

review each calendar to verify the propriety of non-work day assignment.
 Review each activity to ensure a proper calendar is applied (i.e. an

outdoor weather calendar for outdoor activities).
 During periodic updates, compare

1. calendars and
2. activity Calendar ID’s

for consistency, and question the reasoning behind any shifts.
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Alterations to Calendar ID
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False early completion date in the baseline schedule

 The design of a baseline schedule that finishes before the contract completion date,

with the intent of claiming against the owner for any delays between the baseline

completion date and the contract completion date.

 Issues:

 Contractors sometimes develop a baseline schedule showing an early

completion date, before the contract completion date.

 Baseline schedules developed with an early completion date could be an

early step towards a contractor seeking extended overhead and a time

extension in a contract.

 Attempts to take “ownership” of Float
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False early completion date in the baseline schedule

 The design of a baseline schedule that finishes before the contract completion date,
with the intent of claiming against the owner for any delays between the baseline
completion date and the contract completion date.
 Solution:

 Have a qualified scheduler review all baseline schedules for realism,
reliability, and possibility.

 Current language requiring “The late finish date shown on the schedule
shall be the same date as the last day of the contract period.” is good
language.
 Could employ specification language that provides for the issuance of

a change order to
1. Make the CCD equal to the baseline completion date, or
2. Require the difference in dates to be defined as float for the

exclusive use of the owner.
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Progress override

 The use of the Progress Override function in Primavera Project Planner to cover

out-of-sequence work.

 Issue:

 The use of the Progress Override function usually indicates that existing

logic no longer accurately reflects the construction process.

 Progress Override forces the software to ignore predecessor relationships of

out of sequence activities, producing an overly optimistic completion date.

 Progress Override is sometimes used when a project slips due to

Contractor fault in an attempt to hide slippage
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Progress override

 The use of the Progress Override function in Primavera Project Planner to cover

out-of-sequence work.

 Solution:

 Have a competent scheduler check for the use of Progress Override,

question the reasoning behind its use, and review/revise logic to reflect

actual construction methods.
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Failure to submit regular periodic complete updates

 Issue:

 The Contractor is late and unconcerned about providing formal update

schedules

 Incomplete updates, such as without narratives, are designed to limit the

Owner’s ability to analyze progress and changes

 Sometimes used when project slips due to Contractor fault to hide slippage, in

hopes of recovering, or to confuse issues

 Conceals changing nature of Critical Path from period to period

 Makes it much harder to analyze schedules, and removes Owner ability to

recognize slippage
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Failure to submit regular periodic complete updates

 Solution:

 Require regular updated schedules,

 submitted on time and in full,

 with all required components such as narratives.

 Formally review, validate, and approve/reject all submittals.
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Failure to submit regular periodic complete updates
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Creation or concealment of concurrent delays

 The manipulation of the schedule makes it appear to have a concurrent delay or

conceals a Contractor concurrent delay.

 Issue:

 In the event of a delay claim, contractors may employ several techniques

of

 logic manipulation,

 over and under-developed trade contractor detail,

 fragnet insertion, or

 other methods, to

make a concurrent delay appear that would be the

responsibility of the Owner, or to conceal a concurrent delay of

the Contractor.
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Creation or concealment of concurrent delays

 The manipulation of the schedule makes it appear to have a concurrent delay or

conceals a Contractor concurrent delay.

 Solution:

 Require reasonable baseline schedules, and

 Employ a technical schedule analyst to examine concurrent delays and

determine validity
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Creation or concealment of concurrent delays



Delay Analysis Selection Model for a 
Construction Project
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Introduction
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Introduction

 The decision to use static, dynamic, additive, or subtractive delay analysis is critical

because making the wrong decision may have serious undesired consequences.

 As a response to this problem, a delay analysis selection (DAS) model was

developed that identifies the most appropriate type of delay analysis for a target

case.

 It involves a case-base that is populated by 3,776 possible cases developed by using

combinations of 26 attributes that were found in the literature to influence the

selection of the most appropriate type of delay analysis.

 The 26 attributes were organized in 7 categories.

This study is the first attempt to automate the selection of the most appropriate type of 

delay analysis. 
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Introduction

 Practitioners and researchers generally agree that no single type of delay analysis is

suitable for all delay claim situations and

that knowledge on the factors that affect the selection of the most

appropriate type of delay analysis is critical (Nelson and Livengood, 2017).
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Introduction

 In addition, using a type of analysis that does not suit a particular delay situation

may fail to demonstrate the delay impacts on the completion of a project and

therefore may be rejected by courts and boards.

 For example, the appeal of Contel Advanced Systems, Inc. to the Armed

Services Board of Contract Appeals (ASBCA) used static analysis to

demonstrate consequential damages allegedly caused by the government

but was denied because this type of delay analysis did not have the

capability to demonstrate productivity loss (ASBCA, 2003).
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Introduction

 A Delay Analysis Selection (DAS) model is presented in this study.

 The model establishes an automated process which makes a decision based solely

on the information provided about the actual conditions in a target case.

 The DAS model consists of four basic types of delay analysis

assessed by 26 attributes that have been identified in the literature to

affect stakeholders’ preferences for different types of delay analysis.
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Introduction

 It uses a case-base that includes all possible situations representing different

combinations of attributes.

 Similarity assessment techniques are used to find a perfect or the closest match

between a target case and the cases in the case-base.

 This model is expected to find the most objective and effective solution to the delay

analysis selection problem.
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Introduction
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Development of the DAS Model
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Development of the DAS Model

 The process was automated by using Microsoft Excel coding.

 The DAS model was designed to allow a delay analyst to select the most

appropriate delay analysis for a target case

rather than using an arbitrarily selected type of delay analysis or a type of

delay analysis that represents the subjective preference of the analyst.

 The DAS model streamlines and formalizes the selection process and makes it

easier and faster for delay analysts to make the most sensible decision.
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Development of the DAS Model: Background on delay analysis

 According to the basic principles commonly used in delay analysis (Zafar, 1996;

Bubshait and Cunningham, 1998; AACEI, 2011), four types of delay analysis were

recognized, namely

1. static analysis,

2. dynamic analysis,

3. additive analysis, and

4. subtractive analysis.

 All four types of delay analysis can be used for forensic and contemporaneous

analyses.



By: Alavipour, PhD, PMP, CMIT www.dralavipour.com .ذکر مطالب فوق تنها در صورت ذکر منبع بلامانع است

فرمول جامع براي تدوین لایحه تاخیرات
سریع و ساده براي تدوین لایحه تاخیراتروش : بخش اول

100

Development of the DAS Model: Background on delay analysis

1. Static analysis is the observation of the difference between the duration of what has

been built against the original duration planned at the outset.

 The “as-planned vs. As-built”, “planned vs. actual”, “as-planned vs. update”, “global

impact”, and “net impact” methods are performed by using static analysis.

 The “as-planned vs. as-built” method, observing any variances between the start

and finish dates of the as-built critical activities, assessing the impact of delays on

the project, and determining the causation and responsibility of delays that impact the

project completion (Arditi and Pattanakitchamroon, 2006),

whereas the “global impact” and “net impact” methods observe any variances

between the start and finish dates of the various activities in the original as-

planned schedule with those of an as-built schedule and calculate the total

delays as the sum of all delayed events (Zafar, 1996).
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Development of the DAS Model: Background on delay analysis

2. Dynamic analysis, also known as multiple-run analysis, updates the schedule with

delay information observed in a window of time.

 The window is defined either by each individual delay event or by a period

specified by the analyst (e.g., a day, a week, a month, etc.).

 The “time-impact analysis” method, also termed as the “updated impact” method

(Bramble and Callahan, 2004), the “contemporaneous impact” method (Callahan et

al., 1992), and the “contemporaneous period analysis” and “windows analysis”

methods (AACEI, 2011) track the impact of delays on project duration using either

contemporaneous delay information or delay information obtained from site records at

the end of the project (Baram, 1994).
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Development of the DAS Model: Background on delay analysis

3. Additive analysis tracks the changes in the durations of the activities in the original

schedule submitted by the contractor and approved by the owner.

 The “impacted as-planned” method, also termed as the “impacted baseline”, “plan

plus delay”, and “impacted update analysis” methods (AACEI, 2011) and the “as-

planned but-for” method (Braimah, 2013) use additive analysis.

 Such an additive and single run approach allows “what-if” analysis that can be

performed during construction, hence helping minimize delays along the way

(Schumacher, 1995).
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Development of the DAS Model: Background on delay analysis

4. Subtractive analysis starts out with the latest updated schedule showing what has

been built and works backwards to track the effect of delays in individual activities.

 The “collapsed as-built”, “but-for”, “modified as-built” and “as-built less delay”

methods (AACEI, 2011) and the “as-built but for” method (Braimah, 2013) are

performed by using subtractive analysis.
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Development of the DAS Model: Background on delay analysis

 Arditi and Pattanakitchamroon (2006) compared four methods that represent these

four types of delay analysis using 22 attributes in four categories, namely

availability of information, timing of analysis, capabilities of the delay analysis

method, and time-cost-effort.

 Three more categories were added in the DAS study, including

1. acceptance by courts of law (Arditi and Pattanakitchamroon, 2008; AACEI,

2011; Dale and D'Onofrio, 2014; D’Onofrio, 2015),

2. capabilities of the time management team (Baram, 2000; Braimah and

Ndekugri, 2007; Perera et al., 2016; Avalon, 2017), and

3. budget constraints (Perera et al., 2016; Avalon, 2017),

to enhance the precision of the decision-making process, bringing the total

number of attributes to 26.
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Development of the DAS Model: Background on delay analysis

 The choice of the type of delay analysis depends on several factors, some related to

1. the capabilities of the analysis,

2. some to the information available, and

3. some to the capabilities of the analysts and

4. available resources.
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Development of the DAS Model: DAS model design

 As seen in Table 1, the DAS model includes four types of delay analysis that use
static, additive, subtractive, and dynamic approaches.

 These four types of delay analysis were assessed by using 26 attributes that impact
their selection grouped in seven categories, including

1) type of schedule,
2) type of information,
3) timing of analysis,
4) expectations from delay analysis,
5) acceptance by courts of law,
6) capabilities of the time management team, and
7) budget constraints.

 The search space was defined by identifying all possible scenarios that lead to the
selection of the type of delay analysis.

 Each scenario represents a combination of attributes.
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Development of the DAS Model: DAS model design
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Development of the DAS Model: DAS model design
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Development of the DAS Model: DAS model design
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Development of the DAS Model: DAS model design

 Category I - Type of Schedule

 An “adjusted schedule” reflects logic revisions in terms of

1. Additions and deletions of activities and/or their relationships, and

2. Changes in the quantities of resources compared to the baseline schedule.

 An as-planned schedule, an as-built schedule, and updated schedules are

commonly required as part of typical administrative procedures,

while adjusted schedules are created specifically for delay analysis

purposes.
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