
فرآیند جامع آنالیز تاخیرات در پروژه

:بخش نهم
آنالیز زمانی تاخیرات

آنالیز زمانی تاخیرات بعد از وقوع تاخیر و اختلاف
)After-the-Fact Schedule Analysis(

:ارائه دهنده
محمدرضا علوي پورسید

CMAA Authorized Trainer
(PhD, PMP, CMIT)

Illinoisدانشگاه  Tech آمریکا



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

فرآیند جامع آنالیز تاخیرات در پروژه
)After-the-Fact Schedule Analysis(آنالیز زمانی تاخیرات بعد از وقوع تاخیر و اختلاف : آنالیز زمانی تاخیرات

2

What we will learn?

 After-the-Fact schedule analysis

 Concepts

 Retrospective IAP and TIA

 Time slice windows analysis (TSWA)

 As-planned vs. as-built windows analysis (APAB)

 Retrospective longest path analysis (RLPA)

 Collapsed as-built analysis (CAB)

 How to choose the methods?

 The most three types of logic

 Effects of three logic types on delay analysis



After-the-Fact Schedule Analysis
(Collapsed As-Built Analysis (CAB))



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

فرآیند جامع آنالیز تاخیرات در پروژه
)After-the-Fact Schedule Analysis(آنالیز زمانی تاخیرات بعد از وقوع تاخیر و اختلاف : آنالیز زمانی تاخیرات

118

FSA methods
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FSA methods
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Collapsed as-built analysis – Definition

 SCL Protocol:

 Very similar to impacted as-planned (in reverse)

 Also known as “As-Built But for (ABBF)” analysis

 This is a what if scenario

 It involves the extraction of delay events from the as-built schedule to provide a

hypothesis of what might have happened had the delay events not occurred.

 It does not require a baseline schedule.

 It requires a detailed logic-linked as-built schedule.

 It is rare that such a schedule would exist on the project

o Therefore the analyst is usually required to introduce logic to a verified

as-built schedule.

 This can be very time consuming and complex endeavor.
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Collapsed as-built analysis – Definition

 SCL Protocol:

 Once completed (logic-linked as-built created),

sub-networks for the delay events within the as-built programme are

identified

they are ‘collapsed’ or extracted in order to determine the net impact of

the delay events.

 This method is sometimes done in windows, using interim or

contemporaneous programmes which contain detailed and

comprehensive as-built data.
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Collapsed as-built analysis – Definition

 SCL Protocol says:

 The SCL Protocol is justifiably cautious about recommending the CAB approach.
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Collapsed as-built analysis – Definition

 AACE method implementation protocol (MIP) 3.8 and 3.9 say:

 Recreates a CPM model starting with the as-built schedule,

then deletes selected delay activities in order to show

what would have happened, had that event not taken place
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Collapsed as-built analysis – How to use?

NTP = NET TIME PRESENT
AS=ACTUAL START
ABCP=ACTUAL BASED CRITICAL PATH



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

فرآیند جامع آنالیز تاخیرات در پروژه
)After-the-Fact Schedule Analysis(آنالیز زمانی تاخیرات بعد از وقوع تاخیر و اختلاف : آنالیز زمانی تاخیرات

125

Collapsed as-built analysis – How to use?

1. Develop a detailed logic-linked as-built schedule.

2. Sub-networks (fragnets) for the delay events are identified within as-built schedule

3. Collapse and extract Sub-networks (fragnets) for the delay events in order to determine

the net impact of the delay events

 This method is sometimes done in windows, using interim or contemporaneous

schedules which contain detailed and comprehensive as-built data.

Before any collapsing can take place, the delay events relied on EDE, 
CDE, or both, must be discretely identified among the as-built activities. 

These can be in the form of “fragnets.” 
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Collapsed as-built analysis – Example
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Collapsed as-built analysis – Example
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Collapsed as-built analysis – Example
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Collapsed as-built analysis – Example



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

فرآیند جامع آنالیز تاخیرات در پروژه
)After-the-Fact Schedule Analysis(آنالیز زمانی تاخیرات بعد از وقوع تاخیر و اختلاف : آنالیز زمانی تاخیرات

130

Collapsed as-built analysis – Example
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Collapsed as-built analysis – Example
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Collapsed as-built analysis – Example
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Collapsed as-built analysis – Example

IS IT ALWAYS THAT SIMPLE?
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Collapsed as-built analysis – Example
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Collapsed as-built analysis – Example
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Collapsed as-built analysis – Pros and cons

 Often known as “but-for” analysis

 Easy to understand

 Does not require baseline programme

 Can isolate impact of EDE from CDE when iterative applications applied

 Used for after-the-fact schedule (retrospective delay impact)



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

فرآیند جامع آنالیز تاخیرات در پروژه
)After-the-Fact Schedule Analysis(آنالیز زمانی تاخیرات بعد از وقوع تاخیر و اختلاف : آنالیز زمانی تاخیرات

137

Collapsed as-built analysis – Pros and cons

× Rejected by many courts especially if the as-built schedule is not well developed
× Static analysis (Retrospective critical path)

× Collapsed As-Built Analysis “freezes” the critical path.
 It could be improved if step-based approach and window analysis used.

× The critical path then changes depending on the “subtraction” made,
but these critical path “shifts” rarely match the shifts shown in the
contemporaneous project schedules.

× Subjective in terms of actual progress and changes (using all new logic and
progress)

× Ignores plan because you heavily rely on as-built
× Can be extremely complicated
× Susceptible to manipulation during as-built logic assignments
× Moderate to very high in terms of time and cost
× No consideration of concurrent delays if no step-based approach is used.
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Collapsed as-built analysis – When to use?

 The actual effect of the delay event is known.

 An accurate as-built schedule is available or can be developed.

 A baseline schedule is not available.

Before using this method, the analyst needs to ask some questions!
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Collapsed as-built analysis – When to use?

Before carrying out the delay analysis, the analyst needs to ask many questions of the 

data…Let’s see!

1. Is there an appropriately detailed as-built programme in existence, or does one

need to be constructed from base raw documents?

 If not, does sufficient data exist to allow one to be reconstructed?

2. Secondly, if a detailed as-built programme exists, can the start and finish dates

for each activity be verified?

3. Thirdly, once the as-built start and finish dates have been verified, and corrected

where necessary, can periods of inactivity be identified along any of the tasks?

4. Lastly, if all of the above can be verified, can the as-built logical relationships and

dependencies between each activity on the programme be accurately identified and

simulated in the base programme?
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Collapsed as-built analysis – When to use? – Example

 In the CAB base model, the ‘as-built’ dates are actually calculated.
 The start and finish date of each activity must rely on its as-built duration and one

of four types of logical relationships used in CPM networks to connect related tasks
to their successors

Which one?
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Collapsed as-built analysis – When to use? – Example

 The logical relationship illustrated in SS LOGIC would more accurately represent
what actually happened. Carpets commenced following 25 days of Final Paint progress
and finished in accordance with their as-planned duration. Final Paint on the other
hand overran its as-planned duration, but with no resulting delay to Carpets.

On a project with thousands of activities, the analyst may have to make 
literally thousands of amendments such as the one demonstrated above!



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

فرآیند جامع آنالیز تاخیرات در پروژه
)After-the-Fact Schedule Analysis(آنالیز زمانی تاخیرات بعد از وقوع تاخیر و اختلاف : آنالیز زمانی تاخیرات

142

Collapsed as-built analysis – Practical procedure

 There are several ways to perform a Collapsed As-Built Analysis. Two of them are:

1. Unit subtractive as-built (window analysis)

2. Gross subtractive as-built (single base analysis)

First, a model of the as-built schedule, which is called the As-Built Calculation Schedule, 

is developed with actual schedule logic and actual activity durations. 



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

فرآیند جامع آنالیز تاخیرات در پروژه
)After-the-Fact Schedule Analysis(آنالیز زمانی تاخیرات بعد از وقوع تاخیر و اختلاف : آنالیز زمانی تاخیرات

143

Collapsed as-built analysis – Practical procedure

1. Identify the window for analysis.

a) If the analysis is a “single base,” then CAB model window is the entire project

duration.

b) If the analysis is carried out as a “window” analysis, then justification for each

window needs to be given.
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Collapsed as-built analysis – Practical procedure

2. Identify all known delay events in the as-built model.

 The owner-caused, contractor-caused, concurrent delays are then identified in

the As-Built Calculation Schedule.
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Collapsed as-built analysis – Practical procedure

3. Identify the sequence of extraction of delay events in each window.

a) Extracted all at once

b) Extracted one at a time on a “stepped basis”

 The usual approach in this case is to collapse activities in reverse order,

based on the latest actual finish date and working back to the beginning of

the window, one at a time.

 The traditional approach is to extract both EDE and CDE from the

same CAB model, with CDE removed first, to allow the contractor the

benefit of any concurrent or pacingdelays.

i. Calculate delays caused by the owner

ii. Calculate delays caused by the contractor

If delays cannot be demonstrated to be EDE, they are treated as CDE
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Collapsed as-built analysis – Practical procedure

4. Identify the method of extracting delay events.

 The process can be carried out by simply

a) Deleting the delay events (not recommended)

b) Dissolving the delay events (can be done by Primavera)

 The delay events’ successor activities are tied to their predecessor

activities to maintain schedule logic continuity instead of deleting.

c) Reducing the delay event duration to zero
Each method could result in a different answer!

The analyst should be consistent in the method of extraction to avoid criticism for 

inconsistent application of methodology. 
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Collapsed as-built analysis – Practical procedure

5. Remove the first delay (or set of delays) from the CAB as-built.

 Log the movement, if any, to the CAB calculated completion date.

 By removing delays that were caused by the delay, the As-Built Calculation

Schedule for each schedule window may or may not collapse.

i. Complete movement

ii. No movement or partial movement

 If near critical paths are being tracked, note the change in float along the path of

the delay event extracted.
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Collapsed as-built analysis – Practical procedure

5. Remove the first delay (or set of delays) from the CAB as-built.

i. Complete movement: If the As-Built Calculation Schedule completion date

collapses exactly to the duration of the delays, the net duration of the schedule

collapse is the amount of EDE, CDE, or neutral!

 Because there were no concurrent delays to the critical path that were

caused by the others.

 EDE may have caused increases to the contractor’s home office overhead

costs, and/or the contractor’s and its subcontractors’ field office overhead

costs.

Actual time-related cost increases would still need to be demonstrated with evidence
to prove that the contractor or its subcontractors actually incurred compensable 

delay damages.
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Collapsed as-built analysis – Improved model by Long International Inc.
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Collapsed as-built analysis – Practical procedure

5. Remove the first delay (or set of delays) from the CAB as-built.

ii. No movement or partial movement: If the As-Built Calculation Schedule does

not collapse at all or partially collapse,

the caused delays that were removed were either:

a) Not on the critical path and, therefore, the caused delay would not

have affected the completion date(s).
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Collapsed as-built analysis – Practical procedure

In this case, the 5- work day owner-

caused delay affected Activity C,

which still had 10 work days of

available float after the delay occurred

because the Activity E and Activity D

were the actual critical path to the

Completion of Work
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Collapsed as-built analysis – Practical procedure

5. Remove the first delay (or set of delays) from the CAB as-built.

ii. No movement or partial movement: If the As-Built Calculation Schedule does

not collapse at all or partially collapse,

the caused delays that were removed were either:

b) Concurrent with other caused-delays that were also on the as-built critical

path which prevented the schedule completion date from collapsing to the

original projected completion date at the start of the window.
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Collapsed as-built analysis – Practical procedure

In this example, the 5-work day

owner-caused delay and the 5-

work day contractor-caused delay

affected two parallel activity paths,

were independent delays, and both

delays would have extended the

completion of the project.

1. Total delays: 5 days

2. EDE: 0 days

3. CDE or concurrent: 5 days

 CDE: 0 days

 Concurrent: 5 days
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Collapsed as-built analysis – Practical procedure

5. Remove the first delay (or set of delays) from the CAB as-built.

ii. No movement or partial movement: If the As-Built Calculation Schedule does

not collapse at all or partially collapse,

the caused delays that were removed were either:

c) Concurrent in part, but not for the entire caused delay period.
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Collapsed as-built analysis
– Practical procedure

 Stepped basis

 Total delays: 10 days

 EDE: 5 days

 CDE: 5 days

Could stepped basis always help 
with concurrent delays?
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Collapsed as-built analysis – Practical procedure

1. Stepped basis

 Total delays: 5 days

 EDE: 2 days

 CDE: 3 days

2. CDE first

 Total delays: 5 days

 CDE: 0 days

 EDE: 5 days

If you extracted based on 
stepped basis, you would have 

problem with concurrent delays

Which one is correct?
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Collapsed as-built analysis – Practical procedure

1. Concurrent delays

 Total delays: 5 days

 EDE: 2 days

 CDE or concurrent: 3 days

 CDE: 0 days

 Concurrent: 3 days

Concurrent delays need to be 
considered case by case!
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Collapsed as-built analysis – Practical procedure

5. Remove the first delay (or set of delays) from the CAB as-built.

The CAB Schedule Delay Analysis that removes contractor-caused delays is used to 

determine the time period between the actual completion date and the as-built but-for 

completion date for assessment of liquidated damages by the owner

EDE is considered compensable unless it cannot be proved.

Then, the non-compensable delays should be checked if document is not 

enough

If delays could not be assigned to EDE, it would probably considered as CDE
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Collapsed as-built analysis – Practical procedure

6. Confirm the residual CAB is reasonable for the purpose of collapsing further.

 If any anomalous results are encountered after collapsing the programme, these

require adjustment prior to any subsequent collapsing.

 If the correction affects the critical path,

it is advisable to make the same correction to the original CAB

base as-built programme and repeat the process of extracting

delays (Step 5) from the first delay event.
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6. Confirm the residual CAB is reasonable for the purpose of collapsing further.

 An examination for out-of-sequence work should be made of the logical relationships

in the statused schedules that depicted the actual manner in which the work was

accomplished during each window.

 Often, the actual sequence of work that was examined at the end of the window

was different from the contractor’s planned sequence of work at the beginning

of the window.

Therefore, the logical relationships between the schedule activities in the as-built schedule 

at the end of a window are different from the planned logical relationships between the 

schedule activities at the beginning of the window.

If the actual sequence of work indicates that a different logical relationship model 
between the activities is warranted, the analyst would adjust the schedule logic in 

the As-Built Calculation Schedule to represent the as-built conditions.

Collapsed as-built analysis – Practical procedure
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Collapsed as-built analysis
– Practical procedure
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Collapsed as-built analysis – Practical procedure

7. Extract the next delay event (or set of delays).

 Repeat Steps 5 and 6 again until all delays exhausted.

 If a windows approach is being used, repeat Steps 5 and 6 for those events

whose completion dates fall within the window being analyzed.
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Collapsed as-built analysis – Practical procedure

8. Record all movement to the calculated completion date from all CAB simulations.

9. Repeat the process in revise chronological order, until all delays have been

accounted for and their impact on the CAB model recorded on a liability summary

table.
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Collapsed as-built analysis – Practical procedure

 Actual completion date of Jan 18, 2009.
 The CAB analysis is carried out using multiple windows.

 Fragnets 001 and 002 occurred in the first window being analyzed (August 31, 2008).
 The CAB analysis is carried out using the “stepped-extraction” technique (No concurrency considered).
 Both updates (e.g., UD03) and CABs are used for the analysis.

 The contemporaneous progress update UD02, dated July 31, 2008, indicated a loss of 3 days from
July 31, 2008 to August 14, 2008.
 This is attributable to a CDE of 3 days.

 A dissolve function in P6 was used.
What is this and why it is 
attributed to the CDE?What happened here?



How To Choose the Methods?
(Comparison Between Methods)
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Comparison between methods
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Comparison between methods
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Comparison between methods
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 Research done by Arditi and Pattanakitchamroon, Analysis Methods in Time-
Based Claims, 2008 (NOTE THAT THIS IS BEFORE AACE 29R-06 2011)

Comparison between methods – Performed in USA
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 Research done by
Arditi and
Pattanakitchamroon,
Analysis Methods in
Time-Based Claims,
2008

Comparison between methods – Performed in USA
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 Research done by
Arditi and
Pattanakitchamroon,
Analysis Methods in
Time-Based Claims,
2008

Comparison between methods – Performed in USA
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 Research done by Arditi and Pattanakitchamroon, Analysis Methods in Time-
Based Claims, 2008

Comparison between methods – Performed in USA
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 Research done by Arditi and Pattanakitchamroon, Analysis Methods in Time-
Based Claims, 2008

Comparison between methods – Performed in USA
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 What is the most popular method? Research attempting to answer this question
is scares.

 Braimah, N. & Ndekugri, I. 2008. Factors influencing the selection of delay
analysis methodologies. International Journal of Project Management,
26(8):789-799.

Comparison between methods – Performed in U.K.



How To Choose the Methods?
(Selection Between Methods)
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Selection between methods

 The analyst should first consider several key factors to assess whether a

contemporaneous period analysis is the most appropriate methodology for the

unique project circumstances.

 It is the responsibility of the party asserting the claim to demonstrate that it is

entitled to an extension of time and/or compensable delay damages from other party.

 If a contractor is requesting, they are responsible for providing the proof of the

delay.

 It is not the responsibility of the owner to perform such an analysis to

demonstrate that the contractor is or is not entitled to a time extension or to

time-related damages.
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 According to SCL delay Protocol

 Irrespective of which method of delay analysis is deployed, the conclusions

derived from that analysis should make sense.

How to choose the method of delay analysis?

1. The relevant conditions of contract

2. The nature of the causative events

3. To ensure a proportionate approach, the value of the project or dispute

4. The time available

5. The nature, extent and quality of the records available

6. The nature, extent and quality of the programme information available

7. The programmer’s skill level and familiarity with the project

SCL Protocol
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 According to AACE RP29R-03:

1. Contractual requirements

2. Purpose of analysis

3. Source data availability and reliability

4. Size of the dispute

5. Complexity of the dispute

6. Budget for forensic schedule analysis

7. Time allowed for forensic schedule analysis

8. Expertise of the forensic schedule analyst and resources available

9. Forum for resolution and audience

10. Legal or procedural requirements

11. Past history/methods and what method the other side is using

AACE 29R-06
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SCL Protocol vs. AACE 29R-03
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 According to Long International Inc.:
1. Purpose of the analysis and contract requirements
2. Change order development
3. Negotiated, mediation, arbitration or litigation Settlement
4. Complexity of the project and schedules
5. Length of the period being analyzed
6. Availability and quality of the project schedules
7. Time and budget

If logic linked baseline schedule in addition to up to date schedules and 

information exist, we use observational method (especially time slice 

windows analysis), however if this is not the case, the modeled method 

should be used.

HOW MUCH THE MODELED METHOD SHOULD BE DETAILED?

Long International Inc.
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 According to Long International Inc.:

1. Purpose of the analysis and contract requirements

2. Change order development

While modeled analysis methods may be appropriate for the contractor, 

observational analysis methods may be more appropriate for the owner.

Detailed modeled schedule analysis may not be necessary

Selection between methods
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 According to Long International Inc.:

3. Negotiated, mediation, arbitration or litigation Settlement

4. Complexity of the project and schedules

Detailed modeled schedule analysis may not be necessary for negotiation, 

while it is necessary for mediation, arbitration or even litigation. 

A large and complex project with multiple critical and near-critical paths 

may require a less detailed modeled approach, where a simplified 

approach may not be sufficient in the event of multiple concurrent delays.

Selection between methods
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 According to Long International Inc.:

5. Length of the period being analyzed

6. Availability and quality of the project schedules

If the analysis period is short, a detailed modeled approach may not be 

necessary. 

The analyst must consider (but not necessarily use) each available 

schedule update. 

Additionally, the quality of the schedules must be evaluated at a high 

level to determine the usability of the schedules and if, and to what 

extent, corrections are required.

Selection between methods
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 According to Long International Inc.:

7. Time and budget

Final consideration, and one that encompasses each of the previous factors. 

A detailed modeled analysis may be time consuming and, therefore 

expensive to develop. 

If a schedule analysis must be completed quickly and or budget is limited, 

a detailed approach is most likely not an option. 

Selection between methods
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 According to Ramskill Martin:

Ramskill Martin (Regional Director Planning & Delay Analysis) says:

The nature and quality of the records available is the single most 

important factor affecting the decision as to what technique to adopt.

Selection between methods
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The most three types of logic

1. Contractual logic

2. Mandatory logic

3. Discretionary logic

 Contractors choice

 Most likely to be out of sequence
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Effects of three logic types on delay analysis

 These three groupings of logic appear in virtually all schedules

 Usually have little impact on forensic delay analysis

 Forensic delay analysis is an art and science.

 If the project goes smoothly and you use contemporaneous schedule

analysis, you do not need that.

 Delay methodologies are impacted differently by these logic types.
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What is the issue with discretionary logic?

 Performing a forensic schedule delay analysis on a project with excessive

discretionary logic can make certain FSA methodologies unreliable

 It is likely to be the most out of the sequence
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Out-of-sequence work

 Out of sequence work can occur regardless of the logic group involved with the

activity

 The contractor may install the footings and foundations and then come back and

excavate for utility access afterwards,

despite the logic of installing the underground utilities prior to the

foundation or footings
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Out-of-sequence work

 But the most common type of out-of-sequence work occurs when the successor

activity starts before the predecessor is complete

 This is very normal and happens all the time

WHY?

Because we always think when activity is done at 95%, we already finished
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Out-of-sequence work

Why this may affect the delay analysis?
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Out-of-sequence work
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Out-of-sequence work

What should be done?

 When delay analysis is conducted, disputes may arise if the contract does not

specify which logic mode is to be used.

 While the retained logic mode is preferred by some for updating schedules,

others claim that it makes it impossible to get an accurate

update schedule

Which FSA methods may get mostly affected by out of sequence?
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FSA methodologies and out-of-sequence work

 From the least impact to the highest impact

1. Collapsed as-built

2. Time slice windows analysis (Contemporaneous period analysis)

3. Time impact analysis (Retro)

4. As planned vs. as-built windows analysis
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Time slice windows analysis and out-of-sequence work

 If updates are corrected each time to revise the logic (as is often recommended as

proper update procedure)

Then out of sequence work should be irrelevant
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Time impact analysis and out-of-sequence work

 Same as issues for the “time slice windows analysis”

 Fragnet should address delays, not resequencing,

that should be part of update process
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As-planned vs. as-built and out-of-sequence work

 Affected the most by discretionary logic

 Default methodology

 Many people and projects use this method because usually there are no

accurate updates.

 Often used in situations with lots of discretionary logic, out of sequence

work and poor schedules

 Other methodologies not appropriate because updates not maintained

Which one is the worst? IAP or APAB?



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

فرآیند جامع آنالیز تاخیرات در پروژه
)After-the-Fact Schedule Analysis(آنالیز زمانی تاخیرات بعد از وقوع تاخیر و اختلاف : آنالیز زمانی تاخیرات

199

Discretionary logic method selection
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What we will learn?

 What is liquidated damages (LDs)?

 How to estimate liquidated damages?

 When do liquidated damages begin and end?

 Types of liquidated damages estimates

 Enforceability

 Bonus or incentive clauses



What is Liquidated Damages (LDs)?
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Liquidated damages – Introduction

 An Owner’s delay damages may include the loss of income, the cost of alternate

facilities, increased financing costs, extended overhead costs, and lost profits.

 Because these costs are difficult to measure, the liquidated damages clause is

often a preferred alternative to the reimbursement of actual damages.

 Liquidated damages are predetermined prior to the execution of the Contract.

 The exact amount of the liquidated damages is specified in the Contract.

 Liquidated damages clauses can take many forms.
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Liquidated damages – Introduction

 The Owner should seek the assistance of qualified counsel in:

1. Structuring the wording of the clause

2. Computing the damages it may reasonably sustain if a delay occurs to all or a

portion of the Project.

 Projects such as highways and transit systems have a value to the public, but delay

damages for such often cannot be easily calculated.

Therefore, the Owner cites a liquidated damages amount to cover the estimated damages 

that will be sustained if the Project is completed late. 
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Liquidated damages – Introduction

 One might ask why an Owner would specify a liquidated damages amount in

advance as opposed to seeking recovery for actual damages if a delay occurs.

The answer is that liquidated damages are desirable when it is difficult or impossible to 

accurately determine the actual damages that the Owner would incur in the event of a 

delay, particularly for public projects. 

 The Owner should check with counsel before calculating the amount of liquidated

damages to ensure that all legalities are considered.
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Liquidated damages – Sample of contract clause
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Liquidated damages – Example

 If a contractor falls behind schedule due to un-excusable delays during the project, the

liquidated damages clause allows it to determine whether recovery efforts would be

cost effective.

For example, if a contractor is behind schedule due to un-excusable delays by ten days on

a project and the liquidated damages are $300 per day, the potential exposure is $3,000.

If the cost of accelerating the work to make up the ten days is $7,000, then the cost-

effective decision is to finish late.

The contractor may still decide to accelerate the work because of other

considerations.
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4311درتاخیرخسارت

غیرمجازتاخیراتخسارت
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تاخیرکارخسارتکار،تسریعهزینه:50ماده

پیمانشدهتمدیدمدتهايوهلاعبهپیماناولیهمدتازبیشکارانجاممدتکهصورتیدرکارپایاندر)ب
نتعییراپیمانکارغیرمجازتاخیرمدتپیمانکاردلایلبهرسیدگیو30مادهرعایتبامشاورسمهندباشد

.گیردقرارتاخیرخسارتمحاسبهكلامزیرشرحبهکارفرمابتصویازسپتامیکند

یباقمبلغهزارمدویک،تاخیرروزهربراينشود،بیشترپیمانمدتدهمیکازمجازغیرتاخیرمدتجمعهرگاه1)
.استشدهتاخیرآناجرايدرکهکارمانده

برايو1بندطبقپیمانمدتدهمیکتاشود،یشتربپیمانمدتدهمیکازمجازغیرتاخیرمدتجمعگاههر2)
هشدتاخیرآناجرايدرکهکارماندهباقیمبلغهزارمیکتاخیرروزهربرايپیمانمدتچهارمیکتاآنبرمازاد
.است

اخیرتخسارتهايمجموعیابد،ادامهپیمانولیشودبیشترپیمانمدتچهارمیکازغیرمجازتاخیرمدتجمعهرگاه3)
چهارمیکبراضافهمدتوشودبیشتر)2(بندپایهبرشدهمحاسبهخسارتجمعازنمیتواندپیمانکارازدریافتقابل
.میشودمنظورخسارتدریافتبدونکارانجاموادامهبرايپیمانمدت

4311درغیرمجازتاخیرخسارت
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تاخیرکارخسارت،کارتسریعهزینه:50ماده

پیمانشدهتمدیدمدتهايوهلاعبهپیماناولیهمدتازبیشکارانجاممدتکهصورتیدرکارپایاندر)ب
نتعییراپیمانکارغیرمجازتاخیرمدتپیمانکاردلایلبهرسیدگیو30مادهرعایتبامشاورسمهندباشد

.گیردقرارتاخیرخسارتمحاسبهكلامزیرشرحبهکارفرمابتصویازسپتامیکند

بهربوطموضعیتصورتمبلغمنهايپیمانمبلغازاستعبارتاستشدهتاخیرآناجرايدرکهکارباقیماندهمبلغ4)
پیمانمدتروزآخرینتایافتهانجامکارهاي

برنامهبهنسبتکارتاخیرشود،دادهخاتمهپیمانبه48مادهطبقیاگرددفسخ46مادهطبقپیمانکهصورتیدر5)
ار،پیمانکغیرمجازتاخیربابت.میشودبررسیآنغیرمجازومجازمیزانشدهبررسی30مادهرعایتباتفصیلیزمانی
اجرايدرهککارماندهباقیمبلغحالت،ایندر.میگیردتعلقپیمانکاربهتاخیرخسارتپرداختبند،اینمفادطبق

مجازرتاخیگرفتننظردرباوتفصیلیزمانیبرنامهطبقکهکارهاییمبلغازاستعبارتاست،شدهتاخیرآن
.شدهانجامکارهايمبلغمنهايمیشد،انجامپیمانخاتمهیافسختاریختابایدپیمانکار

سارتاخذکهموارديدر6) سناددروباشدضروريمادهایندرشدهدرجارقامازبیشتاخیرخ مداركوا
شبینیآنمیزانپیمان سارتباشدشدهپی رراتاخیرخ ساسب .میکنندمحاسبهآنا

4311درغیرمجازتاخیرخسارت



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

فرآیند جامع آنالیز تاخیرات در پروژه
)Liquidated Damages(آنالیز خسارت وارده به کارفرما : آنالیز مالی تاخیرات

12

4311درغیرمجازتاخیرخسارت
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4311درغیرمجازتاخیرخسارت

خصوصیشرایط
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غیرصنعتیEPCپیمانهايدرغیرمجازتاخیرخسارت

نامهموافقت
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غیرصنعتیEPCپیمانهايدرغیرمجازتاخیرخسارت

عمومیشرایط
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غیرصنعتیEPCپیمانهايدرغیرمجازتاخیرخسارت

خصوصیشرایط



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

فرآیند جامع آنالیز تاخیرات در پروژه
)Liquidated Damages(آنالیز خسارت وارده به کارفرما : آنالیز مالی تاخیرات

17

صنعتیEPCپیمانهايدرغیرمجازتاخیرخسارت
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صنعتیEPCپیمانهايدرغیرمجازتاخیرخسارت
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صنعتیEPCپیمانهايدرغیرمجازتاخیرخسارت
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صنعتیEPCپیمانهايدرغیرمجازتاخیرخسارت



How To Estimate Liquidated Damages?
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How to estimate liquidated damages?

Owner should consider the following items when preparing an estimate of LD:

●Cost for project inspection

●Costs for continued design services

●Costs for the Owner’s staff

●Costs for maintaining current facilities

●Costs for additional rentals

●Costs for additional storage

●Lost revenues

●Costs to the public for not having the facility

●Additional moving expense

●Escalation costs

●Financing costs

While other costs may be
included in the liquidated
damages estimate, this list
provides a general idea of
the types of costs to
consider.
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How to estimate liquidated damages?

A note of caution: Liquidated damages are specific for each Project. 

 Unfortunately, Owners often use standard tables for liquidated damages that may not

reasonably reflect the damages they will sustain if a delay occurs on their Project.



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

فرآیند جامع آنالیز تاخیرات در پروژه
)Liquidated Damages(آنالیز خسارت وارده به کارفرما : آنالیز مالی تاخیرات

24

How to estimate liquidated damages?

 Owners must recognize that liquidated damages do not necessarily bear a direct

relationship to the Contract amount.

Two different projects of equal value can have very different potential damages.



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

فرآیند جامع آنالیز تاخیرات در پروژه
)Liquidated Damages(آنالیز خسارت وارده به کارفرما : آنالیز مالی تاخیرات

25

Hourly fees

 For some projects, liquidated damages are specified on an hourly basis.

 In certain critical highway projects, the Owner specifies hourly liquidated damages

for failing to open portions of the roadway to traffic at set times for each day of the

Project.
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Graduated damages

 In some cases, liquidated damages may be graduated.

For example, the liquidated damages may be $1,000 per day up to a certain date or for a 

defined number of days, and then may increase to $1,500 per day for delays beyond the 

date or in excess of the initial number of days. 

These graduated liquidated damages should reflect the Owner’s 
increase in damages as the delay continues.
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Graduated damages: Example

State Departments of Transportation have liquidated damages clauses similar to the one 

shown below
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Graduated damages: Example
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Graduated damages: Example



When Do Liquidated Damages Begin and 
End?



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

فرآیند جامع آنالیز تاخیرات در پروژه
)Liquidated Damages(آنالیز خسارت وارده به کارفرما : آنالیز مالی تاخیرات

31

When do liquidated damages begin and end?

 The Contract should clearly specify when the assessment of liquidated damages will

begin and end.

1. Often, the Contract will state that the liquidated damages will apply to the time

period from the specified Contract completion date until the completion of all

work.

2. Sometimes the Contract will tie the assessment of liquidated damages to the

substantial completion date.

3. Another common milestone for liquidated damages is the date when the Owner

obtains beneficial use or occupancy of the Project.

شدهتمدیدمدتهايوهلاعبهپیماناولیهمدتازبیشکارانجاممدتکهصورتیدرکارپایاندر)ب-50
راپیمانکارغیرمجازتاخیرمدتپیمانکاردلایلبهرسیدگیو30مادهرعایتبامشاورسمهندباشدپیمان

.گیردقرارتاخیرخسارتمحاسبهكلامزیرشرحبهکارفرمابتصویازسپتامیکندتعیین
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When do liquidated damages begin and end?

 Regardless of the time period specified:

 Contract should be as clear as possible on this point

 Estimate used to determine the liquidated damages amount should be as clear

as possible on this point
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When do liquidated damages begin and end? – Example

 If the Owner assesses liquidated damages from the Contract completion date to the

completion of all work,

the Contractor may be able to successfully argue that the Project achieved

substantial completion and the Owner gained use of the Project well before the date

that all work was completed and that

because the liquidated damage amount was based on the Owner not having

use of the Project, the amount assessed was excessive.
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When do liquidated damages begin and end? – Example

 In another case, the Contract may refer to substantial completion without a clear

definition of precisely what needs to be complete in order to achieve that milestone.

Again, the parties may have an argument as to the proper period for assessing the 

liquidated damages.
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Application to project milestones

 Liquidated Damages clauses can also be written to apply to milestone dates or events

during the Project.

 The amounts of these milestone liquidated damages may be separate from the

liquidated damages amount that applies to Project completion.
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Application to project milestones – Example

A project may involve the construction of several buildings. In the Contract, the 

Liquidated Damages clause may specify separate damages for 

1. Completion of each building

2. Overall completion of the project

A highway construction Project may specify liquidated damages for the completion of 

each bridge and for Project completion.



Enforceability
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Enforceability

 One of the Owner’s major concerns when using a Liquidated Damages clause is

whether or not it will be enforceable.

 If a Contractor completes a Project late and is assessed liquidated damages by the

Owner, it is possible that the assessment may be challenged.

How?
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Enforceability

 There are two basic approaches that a Contractor may use to overcome the

assessment of the liquidated damages.

1. Contractor may attack the propriety of the assessment by

disclaiming responsibility for the delay.

2. Contractor may claim that the specified amount of the liquidated damages is

excessive and, consequently,

acts as more of a penalty than a damages compensation.
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Approach 1

 If a Contractor challenges responsibility for a given delay, it must show through a

delay analysis that the delays to the Project were excusable delays and, therefore,

warrant a time extension.

 Similarly, the Contractor may attempt to show only partial responsibility for delays

to a Project, arguing that the Owner also caused some concurrent delays.

 As previously discussed, then the Contractor may be granted relief from the

assessment of some or all of the liquidated damages.
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Approach 2

 The Contractor may argue that the amount specified was excessive and was in effect a

penalty rather than a statement of the Owner’s loss.

 Some Owners may feel that it does not matter whether the amount reflects a

penalty or a loss, since the damages were clearly specified in the Contract that

bears the Contractor’s signature.

Does it really matter?
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Approach 2

In construction Contract law in the United States, penalties in a construction Contract 

are not enforceable. 

If it is found that the amount specified was too high, it may be judged as a penalty and not 

a liquidated damage. 

In such cases, the courts will not enforce the clause. 

For this reason, most knowledgeable attorneys carefully avoid the use of the word penalty 

anywhere in the Contract. 

Judges have been known to disallow clauses merely because the word was used in the 

Contract wording.
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Approach 2

If a Liquidated Damages clause is considered a penalty and becomes void, 

the Owner may sue for actual damages, which may exceed the amount under the 

Liquidated Damages clause.
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Approach 2
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Approach 2

https://www.lexology.com/library/detail.aspx?g=d413e9e1-6489-439e-82b9-246779648efb

https://www.lexology.com/library/detail.aspx?g=d413e9e1-6489-439e-82b9-246779648efb
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Approach 2

https://www.lexology.com/library/detail.aspx?g=d413e9e1-6489-439e-82b9-246779648efb

What does that mean?

https://www.lexology.com/library/detail.aspx?g=d413e9e1-6489-439e-82b9-246779648efb
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Approach 2

 Once liquidated damages are involved in litigation, there are further issues to be

addressed.

Even if a Contractor is successful in challenging the amount of the liquidated

damages, it does not mean the Owner is not entitled to any damages.

It simply means that the Owner must prove the actual damages 

How should that be proved?

Who should prove that?
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Approach 2

 In case the contractor proves the damages agreed are considerably greater and

disproportionate to the actual damages suffered,

then the courts have powers to reduce the amount of damages to a degree

equal to the damages suffered by the employer.

However, the burden of proof lies with the contractor to prove that

the damages in the agreed condition are considerably greater than the

damages suffered.

It is not enough that the agreed amount of damages is

greater than the actual damages.

How about French law?
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Approach 2

 French Law does not interfere into what has been agreed by the parties.

 French Law does not allow any reduction in delay damages as it follows the principle

that the amount of damages agreed by the parties is an agreed sum and was in the

contemplation of the parties

How about middle east?
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Approach 2

 There is a difference here between the Omani and UAE laws from the French Law.

 Omani Law and the UAE Law including the MENA region allows the courts to

1. Reduce the damages in case the contractor proves the damages are considerably

greater than what are suffered.

2. Completely waive it if the contractor proves that no damages have been suffered

by the employer.



Types of Liquidated Damages Estimates
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Types of liquidated damages estimates

 Three conditions may occur during the project compared to the liquidated damages:

1. High estimates

2. Low estimates

3. Actual damages
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High estimates

 When the Contractor challenges the amount of liquidated damages, the Owner must

substantiate the validity of the damages.

 This does not mean that the Owner must demonstrate that actual damages are

comparable to the liquidated damages specified in the Contract.

In other words, when the Contract was drafted, given what was known at that

time, was the estimate a reasonable one?

Clearly, it is in the Owner’s best interest to maintain the 

documentation used to estimate the liquidated damages figure.
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High estimates – Example

 If it is determined that the Owner’s estimate was not reasonable or did not reasonably

approximate the liquidated damages amount specified, the clause may not be

enforceable.

For example, if the Owner’s estimate showed potential damages of $4,500 per day, but the 

liquidated damages amount specified in the Contract was $10,000 per day, then the 

amount specified most likely would be construed as a penalty and, therefore, not be 

enforced.
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Low estimates

Most of the time, the amount of liquidated damages specified in a Contract is too low. 

Can the Owner recover its damages when they are greater than the specified liquidated 

damages?

 In most cases, the Owner is limited to the liquidated damages amount specified.

 The argument is that the Owner wrote the Contract and calculated the damages and is

not entitled to collect more than the specified amount.
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Low estimates

Just remember that a Liquidated Damages clause is often used because it was difficult 

to accurately calculate the actual damages. 

While the Owner has the opportunity to recover actual damages, it may be very difficult 

to substantiate that the Owner is entitled to damages above those specified in the 

Liquidated Damages clause.
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Actual damages

When the Owner may seek actual damages for a delay caused by a Contractor? 

1. If the Owner does not include a Liquidated Damages clause in the Contract

2. If the clause is deemed legally unenforceable

The Owner should seek qualified counsel to properly prepare the damage 

computations. In order to assess all the damages of a Contractor-caused delay, the 

Owner should document all damage items to the maximum extent possible. 

HOW? Let’s see.
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Actual damages

The items listed below should be considered

1. Increase in costs for inspection, site visits, and so forth.

2. Increase in its moving costs

 Such as escalation of moving costs, storage of items, temporary facilities, and

so on.

3. Additional rent to occupy its previous facilities longer than planned

4. Any extended staff costs

 If the owner had staff involved with the construction project

5. Any costs associated with temporary lodging, particularly with respect to housing

development.



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

فرآیند جامع آنالیز تاخیرات در پروژه
)Liquidated Damages(آنالیز خسارت وارده به کارفرما : آنالیز مالی تاخیرات

59

Actual damages

The items listed below should be considered

6. Additional interest expense relative to the cost of financing.

7. Damages from other follow-on contractors

 Those who have been delayed by the delay caused by the first contractor.

 These damages would then be a part of the owner’s actual delay damages

8. Lost revenues from not being able to produce its product

 Lost revenues and profits—is often difficult to recover.

 However, this does not mean that owners should not claim for lost revenues and

lost profits.

 Chance of recovery of lost revenues or profits may be enhanced, for instance, if

the owner is able to show a measurable difference in the production rates of the

old facility and the new facility.
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Actual damages – Example
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Actual damages – Example
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