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Types of delay damages to the contractors

 Delay damages are

summarized here,

although not all may

be recoverable.
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Alternative formulas – Modified Eichleay formula – Variation 1
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Alternative formulas – Modified Eichleay formula – Variation 2
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Alternative formulas – Modified Eichleay formulas

 The formula does not look further back than contract time, nor does it include the

delay period as does the original Eichleay.

 In other words, the project overhead reflects the contractor’s economic situation

during contract time alone.

 The problem is that the contractor’s billings during that period are affected

by the delay on the project.
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Alternative formulas – Modified Eichleay formulas: Court decision

 This modification to the standard Eichleay formulas were rejected without analysis by

the U.S. Court of Appeals for the Federal Circuit in Capital Electric Co. The court

stated that:
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Alternative formulas – Canadian method

 Alternative used extensively in Canada is “Canadian Method”

Could be use when project and general 
overhead rates are combined?
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Alternative formulas – Canadian method – Example
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Alternative formulas – Canadian method

 No consideration is given to unallowable costs.

 Prevalent in Canada, not the U.S.

 Canadian method is simpler to apply than the Eichleay Formula.

 However, despite this simplicity, it has not been widely used in the United States

and UK.

 A variation of the Canadian Method, known as the Hudson Method, has been used in

Great Britain.
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Alternative formulas – Hudson formula

 In this method, the percentage markup portion of the formula includes a profit

allocation.

 As with any method, the Contractor must demonstrate that the underlying

markup and cost assumptions are reasonable before recovery under these

alternate methods will be allowed.
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Alternative formulas – Hudson formula

 This formula was created by the courts in the United Kingdom and later

exported to Canada.

 It derives its daily HOOH rate on the basis of the as-bid calculations and assumes

that the bid rate should hold constant throughout the life of the project.

 Some along the U.S.-Canadian border have started seeing this in claims.

Could be use when project and general 
overhead rates are combined?
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Alternative formulas – Hudson formula

 Based on SCL Protocol:

 The use of Hudson formula is not supported. Why?

 Because it is dependent on the adequacy of bid and because the

calculation is derived from a number which in itself contains an

element of head office overheads and profit:

SO IT IS DOUBLE COUNTING!

 Regarding the lost opportunity to earn profit, this is generally not

recoverable under the standard forms.
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Alternative formulas – Ernstorm formula

May need to be corrected!
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Alternative formulas – Ernstorm formula

 This formula rests on the theory that there is a direct relationship between overhead

costs and labor costs that can be calculated and applied to a delay situation.

 Since this is a ratio formula, it does not develop a daily HOOH cost but rather

calculates a lump sum cost.

In discussing this formula with the author, J. William Ernstrom, he advises that while 

there are no citations in New York case law, he has had some success in getting juries to 

accept this approach in jury trials.
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Alternative formulas – Manshul formula

Could be use when project and general 
overhead rates are combined?
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Alternative formulas – Manshul formula

 This formula has also been referred to as the Direct Cost Allocation Method.

 It is a creature of the courts in the State of New York.

 When New York courts rejected Eichleay, they were challenged to pose a

substitute method of calculating overhead and created this formula.

 It does not arrive at a daily overhead rate.

 Rather, it uses the as-bid HOOH rate times the cost of work performed during

the delay period to determine the overhead used.



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

فرآیند جامع آنالیز تاخیرات در پروژه
)Compensation(آنالیز خسارت وارده به پیمانکار : آنالیز مالی تاخیرات

148

Alternative formulas – Emden formula
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Alternative formulas – Example
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Alternative formulas – Example: Conclusion
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Conclusion

 The most common question is:

Which formula is better?

Emden and Eichleay formula are preferred by SCL

Hudson formula is not supported by SCL

In relation to the Eichleay formula, if change orders > 10% of contract value 

then it will be necessary to make an adjustment to the input into the formula, to take 

account of the fact that the variations themselves are likely to contain a contribution to 

head office overheads and profit.



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

فرآیند جامع آنالیز تاخیرات در پروژه
)Compensation(آنالیز خسارت وارده به پیمانکار : آنالیز مالی تاخیرات

152

Conclusion

 The most common question is:

Which formula is better?

However, It is suggested that the result be cross-checked using another formula:

How?

Use the Excel file provided by SCL Protocol.



Inefficiency or Lost Productivity Costs

(Disruption Claims)
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Introduction

 In addition to the delays and damages presented in previous sections, there are other

delay-related effects that may occur.

 High on this list is a decrease in the Contractor’s efficiency caused by Employer.
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Introduction

 In construction, ‘disruption’ may be defined as

 An interruption to flow, continuity or sequence of planned work

 A bringing of disorder to an activity or project

SCL Protocol:
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Definition

 The delay may either directly cause the inefficiency or be caused by the inefficiency.

 Disruption may be a cause of delay, and delay may be a cause of disruption, but they

are not one and the same.

Disruption may not delay the project!
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Claim for inefficiency (disruption)

 SCL Protocol:
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Claim for inefficiency (disruption)

 SCL Protocol:

How the contractor should explain?
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Claim for inefficiency (disruption)

 SCL Protocol:

What causes may result in inefficiency (disruption)?
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Causes of inefficiency (disruption)

 This section is not intended to explain every type of inefficiency.

Rather 

 It will show how a delay can affect the productivity of the job and discuss how that

reduction in productivity can be measured, as long as accurate, contemporaneous

records are maintained.
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Causes of inefficiency (disruption)

How these causes result in inefficiency (disruption)? 
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Ways those causes can lead to inefficiencies

 The following are examples of how delays can lead to inefficiencies.

 Shifts in construction season

 Availability of resources

 Additional manpower

 Unlevelled staffing

 Sequencing of work
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Ways those causes can lead to inefficiencies – Shifts in the construction season

 A delay to a Project can shift work originally scheduled for one season into a

different season.

 For example, work scheduled for late summer and early fall may be pushed into the

winter months by a delay.

 The effect of the delay on the Contractor’s efficiency depends on the type of work.
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Ways those causes can lead to inefficiencies – Availability of resources

 At times, delays can affect the availability of resources in the areas of

 Manpower

 Subcontracts

 Equipment
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Ways those causes can lead to inefficiencies – Availability of resources: Example

 A General Contractor plans to complete a Project in April. Because of a delay, the work

extends into the summer. However, because the construction workload in that location

is at its peak during the summer, there is less available labor from which to draw.

 Therefore, the Contractor may not be able to obtain enough labor to finish the

work by the revised schedule for completion.

 The inability to complete the work according to the original schedule may be a

compounding delay and not have a component of inefficiency.
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Ways those causes can lead to inefficiencies – Additional manpower

 Delays to specific activities may force the Contractor to work on more activities than

planned at one time and to increase the levels of manpower significantly for a specific

trade.

 Also, as the Contractor increases the crew size, it is not uncommon for the added

personnel to be less productive than the original crew.

 Contractor may hire less-experienced crews or “travelers” and have either

reduced efficiency for a portion of the work or a higher unit cost for the

work.

Contractors often say that as they draw more personnel from the union hall, they see a 

decline in the level of productivity.
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Ways those causes can lead to inefficiencies – Unlevelled staffing

 In the face of a delay, a Contractor may staff a Project erratically.

 Theoretically, a Contractor would like to staff a Project in a bell curve fashion:

 Starting with a small crew, building up to optimum size, and then tapering

down toward the end of the Project.

 Constant fluctuations in the size of the crew on the site are not desirable.

 To demonstrate the negative effect of a forced change in labor distribution, the

Contractor would be well advised to:

 Plot the planned distribution of labor

 Plot the actual distribution of labor caused by the delay

and compare the two.
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Ways those causes can lead to inefficiencies – Sequencing of work

 Delays to critical and noncritical activities can also force a Contractor to resequence

the work.

 The resequencing itself is not a problem,

but its effects may reduce the Contractor’s productivity in a number of ways.

 The Contractor’s crew may be hampered in their work by the presence of another

trade, or the crew may be obstructed by material stockpiled in the work area.

With such interferences, workers may experience some reduction in productivity.

How to analyze inefficiency (disruption)?
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Inefficiency analysis (disruption analysis)

 SCL Protocol

 Disruption is demonstrated by applying analytical methods and techniques to

establish the loss of productivity arising out of the disruption events and the

resulting financial loss.

 Many of the causes of lower than anticipated productivity (such as poor

supervision or planning, re-work due to defects, inadequate coordination of

subcontractors, or over-optimistic tendering or tendering errors) will not

justify compensation for disruption.

o It is only the consequences of disruption events that are the

responsibility of the Employer for which compensation might be

payable to the Contractor.

The productivity loss caused by all other events must be excluded from the claim.
So, what is the starting point?
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Inefficiency analysis (disruption analysis)

 SCL Protocol

 The starting point of a disruption analysis is a review of productivity in carrying

out the works over time in order to

 Determine

1. When lower productivity was achieved

2. What work activities were impacted

3. What works were carried out,

4. When the works were carried out

5. What resources were used

Maintaining accurate project records is therefore equally as important for a disruption 

analysis as it is for a delay analysis.
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Inefficiency analysis (disruption analysis)

 The SCL Protocol does not recommend the use of percentage additions.

where these are unsupported by analysis

The onus of proof of the fact that disruption

has led to financial loss remains with the Contractor.
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Inefficiency analysis (disruption analysis)

 The Contractor must be able to measure and demonstrate how the delays adversely

affected the workers’ productivity if it is to be compensated for the additional costs.

 The contractor should be capable of doing analysis in:

1. Quantifying inefficiency

2. Quantifying the costs of inefficiency

 Original tender assumptions should not automatically be considered as a ‘realistic

and achievable’ baseline (SCL Protocol).

 There are several methods for quantifying productivity loss.

Delay analysis does not measure and identify disruption!
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Inefficiency analysis (disruption analysis)

 SCL Protocol:

1. Disruption caused by variation: It is recommended that compensation for

disruption caused by variations be agreed in advance of carrying out the

variations or, where this is not practicable as soon as possible after completion

of the variations (see the guidance to Core Principle 19 in Part B).

2. Disruption caused by other events for which the Employer is responsible: It is

recommended that disruption caused by other events for which the Employer is

responsible are compensated by

i. Actual reasonable costs incurred

ii. Plus a reasonable allowance for profit if allowed by the contract

Let’s look at the methods of inefficiency analysis (disruption analysis)
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 There are several methods for the calculation of lost productivity resulting from

disruption events, each with varying accuracy and general acceptance.

 Productivity-based methods are more accurate and common compared to Cost-based

methods.

Methods of inefficiency analysis (Disruption analysis)
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 Collecting and storing productivity data

 Collected through a variety of project control procedures and software, which

aggregate

 Labor-hours

 Labor costs

 Material costs

 Equipment costs

 Quantity tracking

Methods of inefficiency analysis (Disruption analysis)

ASCE Standard ANSI/ASCE/CI 71-21 (Identifying, Quantifying, and 
Proving Loss of Productivity)
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 Collecting and storing productivity data

 Information sources that may be helpful in understanding productivity and

productivity problems include

 Daily progress reports,

 Payroll records,

 Time-and-material reports,

 Quality control and inspection reports,

 Ad hoc reports and notes,

 Payment requisitions,

 Photographs and videos, and

 Diaries and witness statements.

Methods of inefficiency analysis (Disruption analysis)

ASCE Standard ANSI/ASCE/CI 71-21 (Identifying, Quantifying, and 
Proving Loss of Productivity)
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 Collecting and storing productivity data

 Labor and quantity information should be collected and entered into time and

quantity systems on a contemporaneous basis while the information is still fresh

in the minds of workers and supervisors.

 Those records should be preserved at least until the project is closed and ideally

longer, so they can be used both to

1. Estimate future work

2. Help resolve any disputes on the project

Methods of inefficiency analysis (Disruption analysis)

ASCE Standard ANSI/ASCE/CI 71-21 (Identifying, Quantifying, and 
Proving Loss of Productivity)
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 Key principle

Methods of inefficiency analysis (Disruption analysis)

ASCE Standard ANSI/ASCE/CI 71-21 (Identifying, Quantifying, and 
Proving Loss of Productivity)
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1. Measured mile analysis:

 The measured mile approach compares work performed in one period not impacted

by events or factors causing loss of productivity with the same, or similar, work

performed in another period that was impacted by disruptive events or factors.

This approach has been relied on by the Court more than any other in recent years.

 It is the most widely accepted method because it considers only actual effects of

the disruption events for which the owner is responsible.

 This approach is endorsed by SCL Protocol and US Federal courts.

 Due to its reliance on relevant factual evidence and historical data for a particular

project, the measured mile approach is one favored by many.

 This method requires a period of uninterrupted performance and sufficient cost

records to measure productivity.

Quantifying inefficiency – Productivity-based methods
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1. Measured mile analysis:

 When carrying out a measured mile analysis, the main goal is to compare

1. Actual hours spent, and output achieved, during a period unaffected by

disruption events

With

2. Hours spent and output achieved in a period which was affected by disruptive

events.

The production achieved during the unaffected period is said to be the measured 

mile.

 It is important to use actual site productivity during unimpacted periods as the

comparative measure and not tender rates/outputs.

Quantifying inefficiency – Productivity-based methods
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1. Measured mile analysis:

 It would not be correct to compare work carried out in the learning curve part of a

project

with work executed after that period.

 In addition, the baseline period selected must be sufficiently long to serve as

a reliable sample of non-impacted performance.

Quantifying inefficiency – Productivity-based methods
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1. Measured mile analysis:

 The Contractor must show a comparison between unimpacted and impacted work.

For example, if a Contractor’s work is shifted into a cold-weather season, it should 

compare the work during the cold-weather season with productivity during the more 

favorable weather. 

Quantifying inefficiency – Productivity-based methods



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

فرآیند جامع آنالیز تاخیرات در پروژه
)Compensation(آنالیز خسارت وارده به پیمانکار : آنالیز مالی تاخیرات

183

1. Measured mile analysis:

 Example:

 A Contractor plans to set reinforcing steel during the summer.

 A delay pushes this activity into the winter months.

 The Contractor’s records show that during the favorable weather, the work crews

were able to set two tons per crew-day.

 During the less favorable weather, however, the same crews are able to set only 1.5

tons per crew-day.

Thus, the loss of productivity was 25 percent.

Quantifying inefficiency – Productivity-based methods
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1. Measured mile analysis:

 Example:

 This is a complicated one

 The number of resources

(men) per floor was

increased from 22 to as

many as 78 men to

accelerate the project.

Quantifying inefficiency – Productivity-based methods

The line connecting each block is a measure of the efficiency of each man (measured in

earned quantity (or £ for each hour expended) for the full duration of the 13-week task.
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1. Measured mile analysis:

 Example:

 This is a simple example

 Using these records it was

possible to demonstrate

when the project would

have finished ‘but for’ the

disruptive factors

that were present and

causing both delay and

disruption.

Quantifying inefficiency – Productivity-based methods

The project did not have an as-planned or as-
built CPM programme, but did have good plant 
and labor returns, and payment records
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1. Measured mile analysis:

 Compares productivity in impacted period to non-impacted period

Quantifying inefficiency – Productivity-based methods
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1. Measured mile analysis:

 Though rare, some public agencies have developed contract provisions related to

inefficiency.

Quantifying inefficiency – Productivity-based methods

What is the challenge here?
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1. Measured mile analysis:

 While widely accepted, the measured mile analysis can be complex and document-

intensive.

 It may be particularly problematic where:

(a) There is no completely unimpacted period or area of the same or a similar

work activity to act as the baseline with which to compare the impacted

work activity; or

(b) the impacted work activity in respect of which the loss of productivity is

being measured was also impacted by matters not giving rise to

entitlement to compensation,

leading to the need to calculate productivity adjustments.

Quantifying inefficiency – Productivity-based methods
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1. Measured mile analysis:

 When (a) occurs, and it is not uncommon, the contractor should strive to find a

productivity comparison that provides the same confidence as the measured mile

approach.

 This means a

1. Comparison to similar projects by the same contractor crews working

under the same conditions, or

2. Comparison to the contractor’s bid productivity with additional

supporting information supplied to validate the reasonableness of the

contractor’s bid.

Quantifying inefficiency – Productivity-based methods
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2. Earned value analysis:

 However, there may be instances where complete labor data are not available and

use of monetary units or an earned value measure over time is the best alternative.

Cumulative output over cumulative input at different points during the

project is a measure of the calculated to-date productivity.

Quantifying inefficiency – Productivity-based methods

ASCE Standard ANSI/ASCE/CI 71-21 (Identifying, Quantifying, and 
Proving Loss of Productivity)
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2. Earned value analysis:

 Compare:

1. Planned man-hours included in bidding for certain work activities

2. Actual man-hours for completing certain work activities

 Planned: 20 man-hours to pour 10m3 of concrete (assumed in tender allowance)

 Actual: 35 man-hours to pour 10m3 of concrete

 First, exclude any flawed assumptions and disruption events that are

contractor's responsibility

 Then, the additional man-hours is the consequence of the productivity loss

Where details of planned and actual man-hours are not available, an earned value 

analysis might focus upon cost

Quantifying inefficiency – Productivity-based methods
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2. Earned value analysis:

 Compare:

Quantifying inefficiency – Productivity-based methods
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2. Earned value analysis:

Quantifying inefficiency – Productivity-based methods
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2. Earned value analysis:

Quantifying inefficiency – Productivity-based methods
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2. Earned value analysis:

Quantifying inefficiency – Productivity-based methods
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3. Programme analysis:

 This is a variant of earned value analysis

 The schedule software assist in calculating

 Periodic percentage completion

 Earned value for impacted activities

 Resources including labor, plant, cost, quantities, etc. over the life of the project can be

allocated and tracked.

Quantifying inefficiency – Productivity-based methods
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You can read other methods of PRODUCTIVITY-BASED METHODS

from SCL Protocol (Part B, 18.16 to 18.20)

Quantifying inefficiency – Productivity-based methods
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 With this approach, productivity on the disrupted project is compared to

1. Similar or analogous projects (or similar or analogous work activities on

other projects)

2. Within the same industry

3. Where the disruption events (and hence the productivity losses) did not

occur

 This approach depends on

availability of sufficient data from the comparator projects to ensure that

the comparison

 This approach will not be persuasive without transparency on the

data from the comparator projects.

Quantifying inefficiency – project comparison studies
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 Additionally, a number of industry studies have been published by various

organizations providing standard losses.

 A contractor must establish the relevance of these studies

if they are to be used for claiming losses due to disruption, prospectively or

forensically.

Quantifying inefficiency – Industry studies

Let’s see some references!



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

فرآیند جامع آنالیز تاخیرات در پروژه
)Compensation(آنالیز خسارت وارده به پیمانکار : آنالیز مالی تاخیرات

200

 The following bodies are some of them:

 The Mechanical Contractors Association of America (MCAA) (this is accepted by

many courts and the guidelines set expected loss of efficiency for 16 disruption

factors)

 The Business Roundtable, Bulletin 917

 The National Electrical Contractors Association

 U.S Army Corps of Engineers

 The Chartered Institute of Building (CIOB)

 Effects of accelerated working, delays and disruption on labor productivity

 US Department of Labor

Each of these studies has different applications and should be used cautiously in 

conjunction with factual evidence demonstrating that disruption in fact occurred. 

Quantifying inefficiency – Industry studies
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Quantifying inefficiency – Industry studies
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 Cost-based methods provide the least robust support

 This is often applied when productivity-based methods cannot be used.

 Cost-based methods are unlikely to be persuasive where there are productivity-

based methods that can reasonably be deployed.

 The next two options available for quantifying loss of productivity damages are

1. “Total cost”

2. “Modified total cost”

 These methods focus on project cost records and comparison between

1. Incurred costs (labor cost paid)

2. Estimated costs (labor cost planned)

Quantifying inefficiency – Cost-based methods
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 Overall, these methods may provide some assistance if there is sufficient proof to

show

1. The estimated and incurred costs were reasonable

2. The costs of events in which the contractor is responsible have been excluded.

Quantifying inefficiency – Cost-based methods

Let’s look at total and modified total costs
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The total cost method, which is least preferred,

simply subtracts the contractor’s bid from what it spent and asserts that the entire

difference is due to owner problems.

Courts and boards have accepted the method in rare circumstances 

if the contractor can pass a “four-part test”:

Quantifying inefficiency – Total cost method
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 Courts and boards have accepted the method in rare circumstances if the contractor can

pass a “four-part test”:

1. The nature of the particular losses make it impracticable to determine damages

in a more particular manner.

2. The contractor’s bid or estimate was reasonable and free from significant and

measurable errors.

3. The contractor’s actual costs were reasonable (meaning that the claimant has the

challenge of proving mitigation of damages).

4. The contractor was not responsible for any of the events leading to the loss of

productivity.

Quantifying inefficiency – Total cost method
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 A Contractor plans to set reinforcing steel during the summer.

 A delay pushes this activity into the winter months.

 The Contractor’s records show that during the favorable weather, the work crews were

able to set two tons per crew-day.

 During the less favorable weather, however, the same crews are able to set only 1.5 tons

per crew-day.

 This method is carried out as follows for previous example.

 Actual cost of paving operation: $1,975,000

 Estimated cost of paving operation: $1,250,000

 Damages claimed because of inefficiency: $725,000

Quantifying inefficiency – Total cost method: Example
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 An alternative is the modified total cost method, in which

1. Contractor problems (bid or work execution mistakes, failure to mitigate

problems) and

2. Change orders

are deducted.

Quantifying inefficiency – Modified Total cost method



ACCELERATION COSTS
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 Pricing of acceleration claims follows the same general pattern used to price delay

claims.

 Specifically, contractors should determine the additional direct and indirect costs

incurred or to be incurred over the performance period,

including resequencing, rescheduling, and other impacts that arise

from the accelerated effort.

Acceleration costs

What are the most important types of costs?
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 The type of costs most peculiar to acceleration claims are

• Additional labor, equipment, and material (purchase and/or expedited delivery);

• Overtime (including accompanying inefficiencies);

• Additional supervision and/or impacts due to diluted supervision;

• Disruption of schedules designed for optimum equipment, manpower, and overhead

utilization;

• Reduced efficiency due to increased manpower and less time to plan ahead and

coordinate work;

• Inefficiencies due to stacking of trades; and

• Increased potential for rework.

Acceleration costs



OTHER CATEGORIES OF DELAY 
DAMAGES
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 SCL Protocol is used for this part.

Guidance part C: Other financial heads of claim

Other categories
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 Some standard forms of contract make provision for the way interest, as a

component of delay and disruption compensation, is payable.

 Was actually suffered as a result of a breach of the contract?

 The following are legitimate bases for claims for interest under many contracts

(especially subject to English law):

 Interest pursuant to contract

 Interest as damages/finance charges

 Time when interest starts to run

 Statutory interest on debts

Claims for payment of interest
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 The parties can agree in the contract:

1. Rate of interest

2. Circumstances in which it will be payable

 The rate may not be enforceable in some conditions.

 Various standard forms of contracts contain an express contractual right to

interest.

Claims for payment of interest – Interest pursuant to contract
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 In most areas of business:

1. Interest payable on bank borrowing (to replace the money due)

2. Lost opportunity to earn interest on bank deposits

is quantifiable as damages where claimant can show:

a) Such loss has actually been suffered

b) This loss was within the reasonable thought of the parties at the

time of contracting

Claims for payment of interest – Interest as damages/finance charges
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 Arguments as to the date on which interest on a contractor’s claim should start to

run.

 Contractors: Date on which they incurred expenditure for which they are

entitled to compensation.

 Owners: Interest should run only from the date that the contractor has provided all

information needed to satisfy them.

The appropriate starting date will not be the same in all circumstances, but generally

should be the earliest date on which principal sum could have become payable.

SCL Protocol recommends that interest should start to run 30 days after the date the 

contractor suffered the loss and/or expense. 

Claims for payment of interest – Time when interest starts to run
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 In considering claims for prolongation costs

 This statutory rights include the late payment of commercial debts (interest)

Claims for payment of interest – Statutory interest on debts
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)کرداستفادهعرفمعیارازبایدباشدنشدهاشارهاگر(نباشدممکنآنبینیپیش3)
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کار)الف رهاقهريوضعیتدرکهشدهاجراکارهايازحفاظتبرايراخودکوششحداکثرکهاستموظفپیمان

.بردارکبه،ایمنونئمطممحلهايبهکارپايتجهیزاتومصالحلانتقاوشودمیجديزیانبهمنجرنهاآکردن

ارپیمانکاختیاردرامرایندرتسریعبرايامکانحددرمحلدرراخودموجودامکاناتتمامبایدنیزکارفرما

.قراردهد
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زارابوآلاتماشین،موقتساختمانهايوتاسیسات،پیمانموضوعکارهايبهشدهواردخسارتهايمورددر)ب

.میشودعملزیرشرحبه،پیمانکاروسایلو

عکارهايبهشدهواردخسارتهايگاههر1) براي،باشد21ماده"ج"بندموضوعبیمهمشمول،پیمانموضو
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با،رپیمانکاوسایلوابزاروآلاتماشین،موقتتاسیساتوساختمانهابهشدهواردخسارتهايبرانج3)

کارعهدهبه،21ماده"د"بندبهتوجه .استپیمان
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سرولازمحادثهوقوعازپیشحالتبهراکارهااعادهکارفرمااگر،قهريوضعیترفعازپس دانمی ،دب
کار گبیراکارهااجرايکهاستمکلفپیمان غازدرن .کندآ

کارسوياز،اولیهوضعبهکارهااعادهبرايمناسبیمدتتمدیداینصورت،در پسکهدمیشوپیشنهادپیمان

شاورمهندستاییدورسیدگیاز .میگرددابلاغپیمانکاربه،کارفرماتصویبوم
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ماهششازبیشقهريوضعیتاگریا،ندهدتشخیصضروريرااولیهوضعبهکارهااعادهیاادامهکارفرمااگر)ج
.میدهدخاتمهپیمانبه،48مادهطبق،48ماده"د"بندرعایتبدون،یابدادامه

کارکارتوقفهايهزینهکارفرما رمازادمدتبرايراپیمان کب تپرداخ"ج"و"ب"بندهايطبق،اولماهی
.میکند

.گرددپیمانعمومیشرایط49مادهطبقپیمانمدتتعلیقمشمولمیتوانستماه6ازقبلتایعنی:نکته

جوببند(49ماده(
بالاسريهزینه.1
شدهبینیپیشاگر•
ماهانهفرضیکارکردمتوسطدرصد10معادلمبلغیماهانهنشدهاگر•
آلاتماشیناجارههزینه.2
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تعلیق:49ماده

مراتببایدصورتایندرکند،معلقماه3حداکثروباریکبرايراکاراجرايپیمان،مدتدرمی تواندکارفرما)الف

.دهداطلاعپیمانکاربهتعلیقشروعتاریختعیینبارا
ویساتتأسکار،پايتجهیزاتومصالح،شدهانجامکارهايتمامکهاستمکلفپیمانکار،تعلیقمدتدر

.کندحراستوحفاظتشایسته،به طورپیمانبراساسراموقتساختمان هاي

یکبرايراقتعلیمدت،پیمانکارموافقتبامی تواندکارفرماباشد،ضروريماهسهازبیشتعلیقکهصورتیدر)د

.دهدافزایشپیش گفتهشرایطبا،ماه3حداکثروبار

می شودعمل48مادهطبقویافتهخاتمهپیمان،ماه3ازبیشتعلیقباپیمانکارموافقتعدمصورتدر.

ست؟ عهده کی گهداري و بالاسري به  هزینه ن
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به،پیمانمداركواسناددرشدهتعیینمیزانبهتعلیق،دوراندرراپیمانکاربالاسريهزینه هايکارفرما)ب

.می پردازدپیمانکار
شدهموکولتعلیقابلاغزماندرطرفینتوافقبهشده،یادهزینه هايتعیینپیمان،مداركواسناددراگر

.می نمایدتوافقپیمانکارباآنمیزانمورددرکارفرماباشد،
دورهدرارپیمانکبالاسريهزینه هايپرداختبرايپیش بینینوعهیچ،پیمانمداركواسناددرکهصورتیدر

پیمانکاربهراماهانهفرضیکارکردمتوسطدرصد10معادلمبلغیماهانهکارفرما،باشدنشدهتعلیق

.می پردازد

شدهمتوقفکارمبلغتناسببه
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تعلیق:49ماده

بدون،نمایدخارجکارگاهازتعلیقمدتدراستمایلپیمانکارکهماشین آلاتیمورددرپیمانکاروکارفرما)ج

.می کنندتوافق،هزینه اينوعهیچپرداخت

بهطرفینتوافقبراساسمی مانند،باقیکارگاهدرکهماشین آلاتازتعدادآنتوقفدورانبهمربوطاجاره

.می شودپرداختپیمانکار
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4311نشریه

نهاییصورتحساب:51ماده



آنالیز تاخیرات در ایران
)1300و 5090بخشنامه (
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

1360/9/2

ندبمبنايبرونشدهپرداختپیمانعمومیشرایطدرمقررالاجلضربمدتدرمواردازايپارهدراینکهبهنظر

ازتمداینمحاسبهبرايباشد،پیمانمدتتمدیدموجبمیتواندتاخیراینپیمانعمومیشرایط31مادهاز”ج“

.میشودمحاسبهبخشنامهایندرمندرجروش

9-الف-30(جدیدپیمانعمومیشرایط(
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

)موقتوضعیتهايصورتپرداختدرتاخیرازناشی(تمدیدمدتمحاسبهنحوه.1
مدتباشددادهرختاخیريشدهتعینالاجلضربازبعدموقتهايوضعیتصورتازیکهرپرداختدرچنانچه

:میگرددمحاسبهزیررابطهازمیشوداضافهپیمانبمدتبابتاینازکهزمانی

:فوقرابطهدر
.میگردداضافهپیماناولیهبمدتکهروزهاییتعدادازعبارتست)ح(تمدیدمدت-1-1
.استشدهتاخیرانپرداختدرکهوضعیتیصورتکارکردناخالصمبلغازعبارتست)Π(وضیتصورتمبلغ-1-2
ماتوضعیصورتومحاسبهموردوضعیتصورتتسلیمتاریخزمانیفاصلهازعبارتست)t(وضعیتصورتدوره-1-3
روزحسببرکارفرمابهآنقبل
روزبهمدتاین.باشدشدهثبتپیمانمدتبعنوانپیماندرکهاستمدتیازعبارت)T(قرارداداولیهمدت-1-4

.میگردداعمالبالارابطهدروشدهتبدیل
.باشدشدهثبتپیمانمبلغبعنوانپیماندرکهمبلغیازعبارتستپیماناولیهمبلغ-1-5
”مانپیطبقپرداختتاریخ”وپرداختواقعیتاریخبینزمانیفاصلهازاستعبارت)θ(پرداختدرتاخیرمدت-1-6

تسلیمتاریخازبعدروز)10(دهعبارتستموقتوضعیتهايصورتمورددر”پیمانطبقپرداختتاریخ”–توضیح
اساسبر،باشدیکماهازبیش)t(وضعیتصورتدورهونشدهرعایتعمومیشرایط37مادهاگر(وضعیتصورت

)گرددمحاسبه1بند1300بخشنامه
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

احداثحقوقسایت
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

توسطوضعیتصورتارسالتاریخازروز20حداکثربههاوضعیتصورتپرداختمهلت،دیدیدکههمانطور

.استشدهاصلاحپیمانکار

درپیمانطبقپرداختتاریخ“5090بخشنامه1-6بندذیلتوضیحاتطبقدارنداعتقادکارشناسانبعضیاما

یعنی.”کارفرمابهوضعیتصورتتسلیمتاریخازبعدروز10ازاستعبارتموقتهايوضعیتصورتمورد

برايتعهديمشاور،مهندسوناظرتوسطهاوضعیتصورتبررسیدرتاخیربروزقانونی،نظرازهمچنان

.بودنخواهداثرگذارپیمانمجازمدتتمدیددروکندنمیایجادکارفرما

شته باشد باید این روش راگر  ررسی تاخیر در پرداخت ها دا راي ب ا در دستگاه اجرایی روش متداولی ب
رگزاري مناقصه  .در شرایط خصوصی درج نمایدزمان ب
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مشاورمهندسانواجرائیدستگاههايکلیهبهبخشنامه–1300بخشنامه

61/4/8تاریخ

باآنارتباطومذکوربخشنامهکاربرددربارهابهاماتیاجراییدستگاههايازبرخیبرايچون5090بخشنامهپیرو

دررتاخیازناشیمجازتاخیراتمحاسبهدراعمالجهتذیلمواردبدینوسیلهاست،آمدهپیشپیمانعمومیشرایط

.میگردداعلامپرداختها

کهموارديرد.1

.Iباشدنشدهرعایتدقیقا)پرداختها(پیمانعمومیشرایط37ماده.

.IIوضعیتصورتهردوران)t()اموضعیتصورتومحاسبهموردوضعیتصورتتسلیمتاریخزمانیفاصله
،باشدانجامیدهبطولیکماهازبیش)روزحسببرکارفرمابهآنقبل

خ" سلیمازبعدروزدهبجاي"پیمانطبقپرداختتاری حاسبهمزیرفرمولازکارفرمابهوضعیتصورتت
.میگردد
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

طی چند صورت مرحله اي ومعمولا پیش پرداخت در این نوع از قرادادها به 
درصدي از پیش پرداخت پس از تحویل کارگاه،مثلا،.انجام میشودمرحله 

لغ مبچند درصد از درصدي هم پس از پیشرفت درصدي پس از تجهیز کارگاه و
.پرداخت میگردداولیه پیمان
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

پرداختهاپیشدرتاخیربدلیلمدتتمدیدمحاسبهنحوه.2
رح زیر هر گاه در پرداخت پیش پرداختها تاخیري رخ داده باشد مدت زمانی که از این بابت بمدت قرار داد اضافه می شود بش

.میگرددمحاسبه 

:ددمیگرمحاسبهزیررابطهازتمدیدمدتباشدشدهتاخیرپرداختپیشاولقسطپرداختدرچنانچه1-2

ارائهتاریخازپسروز10وپرداختپیشپرداختواقعیتاریخبینزمانیفاصلهازعبارتست)θ(پرداختدرتاخیرمدتکه
کارفرمابهپیمانکارسويازپرداختپیشنامهضمانت
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

پرداختهاپیشدرتاخیربدلیلمدتتمدیدمحاسبهنحوه.2
رح زیر هر گاه در پرداخت پیش پرداختها تاخیري رخ داده باشد مدت زمانی که از این بابت بمدت قرار داد اضافه می شود بش

.میگرددمحاسبه 

:آیدمیبدستزیررابطهازتمدیدمدتباشددادهرختاخیريبعدياقساطپرداختدرگاههر2-2

:فوقرابطهدر
:بالارابطهدر

.استضمانتنامهتسلیمازقبلوضعیتصورتآخرینوضعیت،صورتآخرینازمنظور-1-2-2
سلیمتتاریخازپسروزدهواقساطپرداختواقعیتاریخبینزمانیفاصلهازعبارتست)θ(پرداختدرتاخیرمدت-2-2-2

.کارفرمابهمربوطهضمانتنامه
واقعدر)t(پرداختپیشاولقسطدریافتحقیقیتاریخمنهايوضعیتصورتآخرینتسلیمتاریخ
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

پیمانتمدیدمدتباشددادهرخییتاخیرهاپرداختپیشووضعیتصورتچندپرداختدرچنانچه.3

.آیدبدستموردهربرايکهتمدیديمدتهايمجموعازعبارتست

اختپردپیمانکارمطالباتفقرهچنصدمعینزمانیمقطعیکدرکههائیحالتدرهمچنینفوقروش–تبصره
بینواقعزمانمدتازتمدیدمدتمجموعحالتهاایندرلکن.گرفتخواهدقرارعملموردباشدنشده

”و”پیمانطبقپرداختتاریخاولین

عملموردمقطعدرپرداختآخرینواقعیتاریخ

.بودنخواهدبیشتر
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

شدهتلقیوضعیتصورتیکاقساطازیکهرباشدشدهپرداختقسطندچدروضعیتصورتیکچنانچه.4

میتلقیوضعیتصورتآنپرداختدرتاخیرازناشیتمدیدمدتعنوانبهآنهاازحاصلتاخیراتجمعو

.گردد

قسطهردرپیمانکاردریافتیخالصمبالغ)697/0×وضعیتصورتمبلغ(حاصلضربجايبهحالتایندر

.میگرددمنظور
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

کردهتدریافاستشدهمشخصوبینیپیشدادقراردرآنچهازغیرپرداختیپیشیاوامپیمانکارچنانچه.5

…باشد

وامهاایندریافتازبعدوضعیتهايصورتبابتوپیمانکاردریافتیخالصعنوانبهبابتاینازدریافتیمبلغ

ومیگرددتلقی
مدتدیدتمباشدنرسیدهمبلغاینبهبعديوضعیتهايصورتپرداختقابلخالصمبالغجمعکهمادام

.میگرددتلقییکنلمکانوضعیتهاصورتایناحتمالیپرداختتاخیرازناشی
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

یوستپ)یکشمارهفرم(پرداختهادرتاخیرازناشیتشدیدمدتتعیینفرمفوقدرمذکورمفاداجرايبراي.6

.است

درتاخیرزاناشیپیمانمدتتمدیدبهرسیدگیجلسهصورتبعنوانوپروندهدرموجوداطلاعاتبراساسبایدفرماین

.برسدنظارتدستگاهوپیمانکاراجرائیدستگاهنمایندگانامضاءبهوشدهتکمیلپرداخت
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

زمانزامقطعیمیگرددتعیینپرداختهادرتاخیرازناشی”کارتوقفوقوعدوره”عنوانبهکهزمانیمقطع.7

رداختپیعواقتاریخ”بهمنتهیتوقفوقوعتاریخنظرازوبودهتمدیدمدتمساويمدتطولنظرازکهاست

.میباشد”

تعیینرايبوشدهمنعکسبتاخیراترسیدگینهائیجدولبهمیگرددتعیینفوقترتیببهکه”کارتوقفدوره”

.میگیردقراراستفادهموردمختلفعواملازناشیهمزمانتاخیراتتداخلحدود
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

وضعیتهايصورتطبقکارکلمبلغبهتوجهبابایدپرداختهادرتاخیربابتتمدیدمدتکلتعیینازپس.8

ابلقتمدیدمدت)شدهپرداختقطعیماقبلبا(موقتوضعیتهايصورتدرشدهپرداختکلمبلغوقطعی

.کنیمتعیینزیرفرمولطبقرابابتاینازقبول

قطعیتوضعیصورتمحاسبهبانهایتدراست،وضعیتهاصورتمبالغازتابعیپیمانتمدیدمدتچونواقعدر

شدهتغییردستخوشنیزپرداختهادردیرکردبابتقطعیپیمانتمدیدپیمانکارنهاییوضعیتشدنمشخصو

.میابدکاهشیاافزایشو
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وضعیتهاصورتپرداختدرتاخیرازناشیتاخیراتمحاسبهنحوه–5090بخشنامه

پیشووضعیتهاصورتپرداختدرتاخیرازناشیتمدیدمدتمحاسبهبراي”صرفاالعملدستوراین.9

اعمالهمربوطضوابططبقپیمانمدتتمدیدازناشیحقوقومالیآثارنوعهرومیباشدپیمانکارپرداختهاي

.نیستاستفادهقابلپیمانتمدیدمدتتمدیدمورددرجزآنمفادومیگردد
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مشاورمهندسانواجرائیدستگاههايکلیهبهبخشنامه–1300بخشنامه

61/4/8تاریخ

باآنارتباطومذکوربخشنامهکاربرددربارهابهاماتیاجراییدستگاههايازبرخیبرايچون5090بخشنامهپیرو

دررتاخیازناشیمجازتاخیراتمحاسبهدراعمالجهتذیلمواردبدینوسیلهاست،آمدهپیشپیمانعمومیشرایط

.میگردداعلامپرداختها

راپرداختهادرتاخیرازناشیپیمانتمدیدمدتاجرائیدستگاههاي.2

.iوخودمتداولروشهايبایکبار
.iiونمودهمحاسبهیکبندمفادرعایتو02/09/1360مورخ1-5090/54/11082شمارهبخشنامهمبنايبریکبار

مهر .دهندقرارعململاك،میکندایجادکمتريمالیبارکهراکدا



آنالیز تاخیرات در ایران
)1300و 5090موارد قابل استفاده از بخشنامه هاي (
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4311نشریهدرپرداختدرتاخیرواسطهبهزمانتمدید
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درتعدیلپرداختدرتاخیرواسطهبهزمانتمدید
4311نشریه
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EPCپیمانهايدرتاخیرواسطهبهزمانتمدید
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تمدید زمان به واسطه تاخیر در پیمانهايEPC صنعتی

ذکر شده2-57هم به همین صورت است که در تاخیر در آزادسازي ضمانتنامه هاي پیمانکارشرایط
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تمدید زمان به واسطه تاخیر در پیمانهايEPC غیر صنعتى
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تمدید زمان به واسطه تاخیر در پیمانهايEPC غیرصنعتى
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تمدید زمان به واسطه تاخیر در پیمانهاي EPC غیرصنعتى
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98نفتاختصاصیEPCپیمانهايدرتاخیرواسطهبهزمانتمدید
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