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What we will learn?

 General Procedure for analysis

 STEP 1: Defining programme (schedule) and records in the contract (CP 1)

 STEP 2: Reviewing and approving as-planned project schedule

 STEP 3: Reviewing and approving schedules updates

 STEP 4: Verifying as-built dates and data

 STEP 5: Identifying and evaluating schedule changes in the schedule update

 STEP 6: Early completion schedules

 STEP 7: Performing delay analysis procedure (CPs 4 and 11)
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 The following Steps needed to be taken for contemporaneous analysis:

STEP 1: Defining 
programme (schedule) 

and records in the 
contract (CP 1)

STEP 2: Reviewing 
and approving as-
planned project 

schedule

STEP 3: Reviewing 
and approving 

schedules updates

STEP 4: Verifying 
as-built dates and 

data

STEP 5: Identifying 
and evaluating 

schedule changes in 
the schedule update

STEP 6: Early 
completion 
schedules

STEP 7: Performing 
contemporaneous 
analysis procedure 

(CP 4) 

Delay analysis procedure

STEP 7: Performing 
delay analysis techniques 

(CP 4 and 11)
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STEP 1: Defining programme (schedule) and records in the contract (CP 1)

 The guideline presented here describes the typical records needed for

effectively managing progress of the works and proving

1. EOT claim

2. Compensation claim
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STEP 1: Defining programme (schedule) and records in the contract (CP 1)

We talked about schedule in the contract in Planning and Scheduling Course 

We talked about records in the contract in Document Management Course

However, we will make the link between CP 1 and delay analysis in this course.
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Introduction to records

 To reach a clear and documented agreement on record keeping, the parties should

consider:

It is recommended that the items mentioned included in the bidding 

documents.
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Introduction to records

Should owner also keep the records?
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Introduction to records

 The employer (owner) should consider whether it is appropriate to produce and

maintain its own independent set of relevant records.

 Why is it helpful? Such records assist to:

1. Have better management control

2. Support any claims the employer or contractor may have against each other
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Format and storage of records

 Format and storage of records:

 Records should be produced and stored electronically (at least in PDF format)

 Emails, programmes and spreadsheets containing formula should be kept in

their electronic format.

 Some records may need to be shared by other parties such as contractor.

DO NOT FORGET TO DEFINE ACCESS AT THE OUTSET

 Technology is quickly changing, therefore use standard document

management systems that are flexible.

 Regarding the growing use of building information modeling (BIM), the

effective use of BIM requires specific agreement between the parties

regarding:
1. Content of records
2. Use of records
3. Ownership of records
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Records

 The “Records” recommended here divided into the following six categories:

1. Programme records

2. Progress records

3. Resource records

4. Costs records

5. Correspondence and administration records

6. Contract and tender documents
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

1. Programme records

 These records set out the contractor’s plan for carrying out the works.

 Include three major items:

1. Main programmes

2. Supplemental detailed programmes

3. Explanatory records
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

1. Programme records

 Main programmies include:

1. Tender programmes

2. Contractor’s proposed programmes (submitted for acceptance)

3. Baseline (as-planned) programme (accepted programme)

4. Updated programmes (the last of which should be an as-built programme)

5. Revised programmes to take account of

 Re-sequencing

 Acceleration measures

 Mitigation measures

6. Detailed short-term look ahead programmes such as four week look-ahead

programmes

7. Contractor’s internal target programmes
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

1. Programme records

 Supplemental detailed programmes in a suitable format such as CPM, LOB, time

location analysis, tabular spreadsheet, or database for:
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

1. Programme records

 Explanatory records that explain in words, graphics, and spreadsheets

 This is schedule narrative report

 These records are used to:

1. Explain contractor’s plan in detail

2. Explain activities in the programmes

3. Explain how the durations, logic, and sequences of activities were

determined



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

فرآیند جامع آنالیز تاخیرات در پروژه
فرآیند جامع و مدارك و مستندات لازم براي پیش بینی و آنالیز تاخیرات: آنالیز زمانی تاخیرات

15

STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

1. Programme records

 Some examples of explanatory records:

1. Narrative programme for contractor’s proposed programme for baseline

 Set out the assumptions at a minimum: key resources, risks, sequencing

constraints, and the critical path

2. Narrative programme for updated programme or proposed revised programme

 For example:

1. Identification of any delay or disruption events

2. Key changes to the sequence and duration of activities or as-built data

from:

1. Last updated programme

2. Critical path

3. Near critical path
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

1. Programme records

 Some examples of explanatory records:
3. Progress curves for:

 Costs

 Resources

 Physical construction
4. Tabular report of milestones

 Scheduled

 Forecast

 Actual
5. As-built database for each activity
6. BIM files where BIM is being used for the activities
7. Marked-up drawings showing the anticipated completion and as-built dates for

activates
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Identify the progress of the works at a particular time.

 Contain as-built data, both (1) On-site and (2) Off-site

 Cover all the activities that affect completion of the works (near critical or critical

path)

 Progress records are required to establish the progress of the works at the time of a

delay or disruption event, the impact of that event, and its effect on the works
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Progress records should be connected with

 As-planned programme

 Updated programme

 Costs records
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Include three major items:

1. Raw data records

2. Compiled records

3. Procurement records
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Raw data records are those that should be compiled on a regular basis, normally

daily which record how relevant parts of the work are being carried out.

 Progress achieved:

 Before periods of delay or disruption

 During periods of delay or disruption

 After periods of delay or disruption
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Sample of Raw data records:

1. Reports

 For each major work area recording weather conditions, manpower, deliveries of

key materials, discovery of adverse site conditions, working hours, major plant

and equipment used, and work activities underway

2. Health, safety, environmental and/or security issues log

3. Obstruction data

4. Evidence of area handovers between contractors/others

 Identifying which contractor/other party should perform each work in each

area at what time
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Sample of Raw data records:
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Sample of Raw data records:
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Sample of Raw data records:

4. Geological mapping records

5. Inspection requests/inspection reports

6. Site test records

7. Testing and commissioning records (including certificates)

8. Webcam videos

9. Progress photographs

 With date taken and if possible GPS coordinates
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Compiled records: These are records prepared from the (1) raw data records and

(2) programme records. These include:

1. Detailed monthly progress reports

2. Weekly progress reports setting out the following:

a) Overview of progress in the main work areas

 Including design and procurement or manufacturing

b) Work status in each area of the works

 Covering the relevant programme activities underway

c) Illustrations of progress achieved

 Such as drawing of pile locations with piles completed, level and

section of concrete cast, etc.

d) Weather reports
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Compiled records: These are records prepared from the (1) raw data records and

(2) programme records. These include:
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Compiled records: These are records prepared from the (1) raw data records and

(2) programme records. These include:
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Compiled records: These are records prepared from the (1) raw data records and

(2) programme records. These include:
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Compiled records: These are records prepared from the (1) raw data records and

(2) programme records. These include:
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Compiled records: These are records prepared from the (1) raw data records and

(2) programme records. These include:
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

2. Progress records

 Procurement records: These establish the procurement of materials and permanent

equipment for the works that required to provided timely.

 Examples include:

1. Quotations from sub-contractors and suppliers

2. Supplier contracts including any amendments

3. Shipment records

4. Delivery records



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

فرآیند جامع آنالیز تاخیرات در پروژه
فرآیند جامع و مدارك و مستندات لازم براي پیش بینی و آنالیز تاخیرات: آنالیز زمانی تاخیرات

32

STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

3. Resource records
 Capture the resources used to deliver the works, including:

 Management
 Labor
 Equipment
 Materials
 Subcontractors

productivity should be considered!

Without records of planned and utilized resources, it will be more difficult 
for the contractor to prove entitlement to time and costs incurred arising 

from additions or changes to the works and other delay or disruption events

Resource records should be detailed and comprehensive and where possible 
should be allocated to the as-planned/updated programme activities. 
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

4. Cost records
 Include a sufficient level of detail such that costs can be linked to delay or disruption

events.
 Labor

 Material

 Equipment

 Subcontractors

 Project overhead

 General overhead

However, 
Could you always claim for HOOH?
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

4. Cost records

 Regarding subcontractors

1. Subcontract agreements

2. Subcontractor correspondence (communication)

3. Claims made by subcontractors and responses

4. Subcontractor applications for payment

5. Details of all payments made to subcontractors



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

فرآیند جامع آنالیز تاخیرات در پروژه
فرآیند جامع و مدارك و مستندات لازم براي پیش بینی و آنالیز تاخیرات: آنالیز زمانی تاخیرات

35

STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

4. Cost records

 Regarding suppliers

1. Supply agreements

2. Supplier correspondence (communication)

3. Claims made by suppliers and responses

4. Supplier invoices

5. Details of all payments made to suppliers
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

4. Cost records

 If the contractor wants to use a formula for the assessment of lost profits and

general overheads (unabsorbed overheads), it will need to produce evidence that

the delay caused by owner avoid contractor to take a new project.

What you need to be able to use a formula? 



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

فرآیند جامع آنالیز تاخیرات در پروژه
فرآیند جامع و مدارك و مستندات لازم براي پیش بینی و آنالیز تاخیرات: آنالیز زمانی تاخیرات

37

STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

4. Cost records

 To prove, you need the following:

1. Business plans prior to delay caused by employer

2. Contractor’s bidding history

3. Records of acceptance or rejection of bidding

4. Records that support the inputs into the formula used, in particular

contractor’s company accounts for:

a) Periods immediately preceding and succeeding the employer delay

b) Period when the employer delay occurred

Let’s see more in detail!
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

4. Cost records

 Regarding contractor general overhead

1. Financial statements documenting annual general overhead costs and revenue

(Planning and Scheduling course)

2. Business plans for generating profit (Company Cash flow forecast) (Planning

and Scheduling course)

3. Records regarding bidding history

4. Records regarding bidding opportunities

5. Internal meeting minutes to review future bidding opportunities and staff

availability

6. Short interval schedule and project reporting (Planning and Scheduling

course)
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

4. Cost records

 You may need to disclose some of your confidential information if the case is taken

to the court…

a claiming party has to accept some loss of confidentiality

How we can avoid this problem?
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

4. Cost records

The parties might therefore consider agreeing relevant rates in the contract, 
rather than requiring proof of actual costs or loss for certain eventualities 

Example? 
An agreement regarding staff rates to be charged in the event of an 

employer delay to completion

THIS IS BENEFICIAL TO BOTH PARTIES
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

5. Correspondence and administration records

 All written communications between the employer, the CA, and third parties

relevant to the progress of the works.

 Written communications should be:

 Uniquely numbered

 Contain a descriptive subject line

 Dated and issued to the agreed distribution list
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

5. Correspondence and administration records

 This includes:

1. Letters/emails

2. Contract management

3. Technical

4. Milestones

5. Claims
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

5. Correspondence and administration records

 Letters/emails covers:

1. Letters and material emails between parties involved in the works

2. Other emails (including internal emails)
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

5. Correspondence and administration records

 Email communications should have a protocol from the outset of each project.

 Emails communications should be archived in native format.

 Email communications that are internal should also be archived.

 Even with the best system for managing and achieving emails, some emails may be

lost. To reduce the adverse effect of these issues:

1. Material communications (of whatever nature) should be:

a) Prepared in the form of a letter

b) Uniquely numbered

c) Carefully retained

2. Key emails should be

a) Kept in a centralized folder

b) Given unique correspondence number
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

5. Correspondence and administration records

 Contract management covers all notices or documents issued under the contract,

with the exception of:

a) Letters/emails

b) Claims related records
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

5. Correspondence and administration records

 Contract management examples include:

a) CA instructions and confirmation of instructions

b) Early warning notices (and their close out)

c) Variations/change requests or proposals

d) Bonds, insurance documents or guarantees

e) All other documents issued under or required by the contract (other than

claims related records)
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

5. Correspondence and administration records

 Technical records: these are technical documentation submitted during the course

of the works,

along with the final documentation submitted by the contractor.

 Technical documentation is needed to

demonstrate compliance by the contractor with

1. Contract drawings

2. Specifications
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

5. Correspondence and administration records

 Technical records examples include:

1. Submission logs, including date of submission, date of response, status and

follow up required and underlying documentation for:

 Design drawings and calculations

 Method statements

 Subcontractor approval requests

 Material submittals

 Shop drawings

 Requests for information and responses
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

5. Correspondence and administration records

 Technical records examples include:

2. Approvals by the CA

3. Agendas for minutes of meetings, including:

 Design

 Construction progress

 Programme review

 Management

 Health & safety, environmental and security

 Quality

4. Deficiency/non-compliance notices (and their close out)

5. As-built drawings/documents

6. Operations and maintenance manuals
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

5. Correspondence and administration records

 Milestones include:

 Achieving certificates

 Contractor’s request for a certificate that the works are complete

 And the CA’s response including a report on any areas of

disagreement

 CA’s certificate that the works are complete
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

5. Correspondence and administration records

 Claims records include:

1. EOT claims/responses including the CA’s determinations

2. Claims for additional payment/responses including the CA’s determinations

3. Notices of dissatisfaction with determinations

4. Referrals to further stages of the dispute resolution procedure

5. Documents produced for the purposes of further stages of the dispute

resolution procedure
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

6. Contract and tender (bidding) documents

 These documents establish the contractor’s requirements in

1. Carrying out the works

2. Assumed baseline in terms of time and costs for carrying out the works

 A complete copy of construction contracts including any amendments

should be maintained by both parties.

 Tender documents include all correspondence between the parties

regarding the contract negotiations.
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

6. Contract and tender (bidding) documents

 Tender documents include:

1. On the part of employer

(a) Tender submissions by all tenders,

(b) Tender evaluations, and

(c) Employer’s calculations of any liquidated damages rates

2. On the part of the contractor

 Records demonstrating

1. Build-up to its tender price

2. Any amendments to the price

3. Assumptions on which the tender price is based.
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STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

6. Contract and tender (bidding) documents

 Contract documents:

1. Contract agreement

2. Correspondence relating to the contract negotiations

 Including any letter of intent and letter of award

3. Conditions of contract

 General conditions and special/particular conditions

4. Specifications and the employer’s requirements

5. Drawings

6. Schedule of prices or bills of quantities

7. Contractor's tender submission and any clarifications to that submission



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

فرآیند جامع آنالیز تاخیرات در پروژه
فرآیند جامع و مدارك و مستندات لازم براي پیش بینی و آنالیز تاخیرات: آنالیز زمانی تاخیرات

55

STEP 1: Defining programme (schedule) and records in the contract (CP 1) –
Categories of records

6. Contract and tender (bidding) documents

 Tender documents: Documents produced or issued by both the employer and the

contractor pre-contract and include the following:

1. Instructions issued by the employer to tenderers, including a draft copy of the

contract

2. Any clarifications issued by the employer regarding those instructions or the

draft contract

3. Submissions from all tenderers

 Technical and commercial submissions including all clarifications to those

submissions

4. Contractor’s tender build-up including all estimating information

5. Employer’s tender evaluation

6. Employer’s calculations for any liquidated damages rates in the contract
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 As defined, the as-planned schedule is the schedule created either:

1. Before construction begins

2. Very early in the first stage of the project

 As-planned should represent the Contractor’s plan to construct the project based on

the information it had at the time of bid.

 It is erroneous to use the Owner’s version as the as-planned schedule for the project

because the Contractor may plan to construct the Project in a different sequence or

manner.

STEP 2: Reviewing and approving as-planned project schedule
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 After identifying the schedule, the analyst should review that schedule for sequencing

and feasibility.

A note of caution: 

Often the analyst, or the person assessing the Project for delays, reviews the Contractor’s

schedule and decides that it did not correctly portray:

(1) Sequencing of the project

(2) Durations for the activities

STEP 2: Reviewing and approving as-planned project schedule
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STEP 2: Reviewing and approving as-planned project schedule

 The reviewer of the as-planned schedule should ultimately be able to conclude that

the as-planned schedule:

1. Complies with the contract requirements,

2. Depicts the contractor’s plan to complete the project, and

3. Represents a plan that is constructible, with a critical path that makes sense
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STEP 2: Reviewing and approving as-planned project schedule

 Although there is no single checklist that defines what constitutes a “good” Project

schedule, it is recommended that the reviewer should take the following steps when

performing the review of the Contractor’s as-planned schedule.

 For the purposes of this discussion, it is assumed that the as-planned schedule

is a Critical Path Method (CPM) schedule.

1. Understand the contract requirements

2. Verify the contents of the schedule submission

3. Does the schedule conform to the contract requirements?

4. Is the schedule contractible and are the durations reasonable?

5. Do the critical path and near critical paths make sense?
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STEP 2: Reviewing and approving as-planned project schedule

1. Understand the contract requirements

 Reviewer should have a thorough understanding of the contract documents

 The contract documents will provide the reviewer with necessary information

including, but not limited to:

1. Project’s scope of work

2. Project’s staging or phasing

3. Contract milestones

4. Owner review times

5. Third-party responsibilities

6. Contract restrictions and constraints
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STEP 2: Reviewing and approving as-planned project schedule

2. Verify the contents of the schedule submission

 The first step is to determine whether or not the contractor’s schedule submittal

meets the requirements of the contract’s scheduling specification.

 Most CPM scheduling specifications require the contractor to submit

1. A copy of electronic schedule file

2. Schedule narrative

3. Multiple schedule or tabular reports

and requires the contractor to submit the schedule within a certain time.

In the written review, the reviewer should state:

1. Whether the submission was submitted on time
2. Missing reports

3. Deadline to submit missing reports
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STEP 2: Reviewing and approving as-planned project schedule

3. Does the schedule conform to the contract requirements?

 After reviewing contract documents comprehensively (Step 1) and after checking

the contents of the schedule submission (Step 2),

the reviewer should determine whether the project schedule

conforms to the contract documents.
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STEP 2: Reviewing and approving as-planned project schedule

 Sample of items to evaluate when reviewing the schedule’s conformance to the

contract requirements:

1. Does the schedule conform to the contract milestones, phasing, sequencing

requirements, and so forth?

2. Does the schedule conform to the CPM scheduling & time extension

provisions?

3. Include all of the tasks necessary to complete the scope of work
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STEP 2: Reviewing and approving as-planned project schedule

3. Does the schedule conform to the contract requirements?

1. Does the schedule conform to the contract milestones, phasing, sequencing

requirements, and so forth?

 As-planned schedule should conform to the contract’s phasing.

 As-planned schedule should not forecast project milestone dates later

than the contract milestone dates.

Why milestones are important?
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5.4 IF MULTIPLE MILESTONES HAVE DELAY DAMAGES ASSOCIATED WITH

THEM, A SEPARATE DELAY ANALYSIS SHOULD BE PERFORMED FOR EACH

MILESTONE

 Float values are affected by different constraints in the CPM network.

 In instances where the schedule contains milestone constraints,

it may be more accurate to identify the critical path through

1. Subject milestone or

2. Activities

that must be progressed to keep that milestone on time.

ASCE Standard ANSI/ASCE/CI 67-17 (Schedule Delay Analysis)

STEP 2: Reviewing and approving as-planned project schedule

Why phasing and sequencing requirements are important?
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 Chronology of delay is an important part of a critical path analysis as the basis for

segregation of delays to allow related costs and time impacts to be attributed to the

parties involved (apportionment).

 A chronological evaluation is critical in determining when events occurred, their

impact on the contemporaneous project schedules, and the contemporaneous decisions

made by the parties, emphasizing the importance of keeping project records and

schedule updates throughout the project.

 The schedule is not static and changes continually on the basis of events as they

unfold on a project,

and this must be reflected in a proper evaluation of project delays.

ASCE Standard ANSI/ASCE/CI 67-17 (Schedule Delay Analysis)

STEP 2: Reviewing and approving as-planned project schedule
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STEP 2: Reviewing and approving as-planned project schedule

3. Does the schedule conform to the contract requirements?

2. Does the schedule conform to the CPM scheduling & time extension

provisions? Some of contract’s scheduling provision:

 Limit the duration of activities

 Limit the use of unnecessary or inappropriate constraints

 Prohibit activities with open ends

 Prescribe the use of certain logic relationships, lags, and leads

 Establish the required level of detail in the schedule

Let’s look at them more in detail!
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STEP 2: Reviewing and approving as-planned project schedule

 Limit the duration of activities

 As a guide, no activity or lag (other than a summary activity) should exceed 28

days in duration.

 Wherever possible, an activity should not encompass more than one trade or

operation.

How about the time when rolling wave planning used?
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STEP 2: Reviewing and approving as-planned project schedule

 Limit the use of unnecessary or inappropriate constraints

 Manually applied constraints such as ‘must start’ or ‘must finish’ fixed dates,

‘zero float’ and other programming techniques that can have the effect of

inhibiting a programme from reacting dynamically to change should be

avoided (or, if unavoidable, properly explained in the programme narrative)

(SCL).

How about other hard constraints?
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5.3 EXCESSIVE CONSTRAINTS ON ACTIVITIES THAT INTERFERE WITH A

LOGIC-DRIVEN CRITICAL PATH MAY COMPLICATE EVALUATION OF

CRITICAL DELAYS AND SHOULD BE CONSIDERED IN A DELAY ANALYSIS

 Excessive constraints should generally be avoided.

 In a constrained schedule, total float may be driven by constrained dates instead of the

project end date.

 The use of constraints complicates the use of total float as a time prioritizing tool.

 Particularly, the use of specified constraints on individual activities or specifying float

values on individual activities may interrupt a logic-driven critical path and is not

preferred.

ASCE Standard ANSI/ASCE/CI 67-17 (Schedule Delay Analysis)

STEP 2: Reviewing and approving as-planned project schedule



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

فرآیند جامع آنالیز تاخیرات در پروژه
فرآیند جامع و مدارك و مستندات لازم براي پیش بینی و آنالیز تاخیرات: آنالیز زمانی تاخیرات

71

STEP 2: Reviewing and approving as-planned project schedule

 Prohibit activities with open ends

 The Contractor’s proposed programme (and any revisions) should be

prepared with sufficient detail using logic links (i.e. each activity is linked to

both a predecessor and successor activity or milestone)

to provide proper forward visibility so that the effect of delay and

disruption events can be predicted with as

much accuracy as possible (SCL).

Remember dangling logic in Planning and Scheduling Course?
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STEP 2: Reviewing and approving as-planned project schedule

 Prescribe the use of certain logic relationships, lags, and leads

 Lags may be introduced for non-work periods (such as curing of concrete)

but better visibility and understanding is provided if such matters are

shown as activities in themselves

 Where utilized, the Contractor should provide an explanation in the

programme narrative as to why particular leads and lags have been applied

(SCL).

 Leads and lags may result in incorrect progress tracking

if delays prevent the project from being performed as planned.

 A preferred alternative to leads and lags is to break activities up into smaller

segments and use finish-to- start relationships (ASCE)
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STEP 2: Reviewing and approving as-planned project schedule

3. Does the schedule conform to the contract requirements?

3. Include all of the tasks necessary to complete the scope of work

 Tasks and activities to construct the project

 Activities for preparation and submission of:

1. Key submittals,

2. Time for the procurement of key equipment and materials,

3. Adequate time for certain owner activities:

1. Submittal reviews

2. Procurement of owner-furnished materials or equipment
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STEP 2: Reviewing and approving as-planned project schedule

3. Does the schedule conform to the contract requirements?

3. Include all of the tasks necessary to complete the scope of work

 For example, the schedule should include:

 Time for permitting or third-party/regulatory activities

 Concrete cure times

 surcharge durations for settlement

 Winter shutdown periods

 Permitting restrictions

 Work area restrictions

 Coordination with adjacent projects
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STEP 2: Reviewing and approving as-planned project schedule

3. Does the schedule conform to the contract requirements?

If one of three major items missed in the schedule, the reviewer asks the 

contractor to revise and resubmit the schedule.
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STEP 2: Reviewing and approving as-planned project schedule

4. Is the schedule contractible and are the durations reasonable?

 After verifying that the as-planned schedule meets the Contract requirements, the

next step involves an evaluation of

1. Schedule’s sequencing of the work activities

2. Activity durations
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STEP 2: Reviewing and approving as-planned project schedule

4. Is the schedule contractible and are the durations reasonable?

1. Schedule’s sequencing of the work activities

1. Contractual logic

2. Mandatory logic

3. Discretionary logic

 Contractors choice

 Most likely to be out-of sequence

Remember that we talked about this in Planning and Scheduling Course?
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Contractual logic – AACE Definition

 The AACE defines this type of logic as:

“Clearly understood work scope allows one to define work activities and logic with

precision. The opposite of soft logic.”

 But this definition fails to distinguish between logic that is required by the laws of

man (contract) or the laws of physics.

So the better definition of this type of logic is (John C. Livengood):

Logic required by the contract and/or scope of work that mandates

certain of the owners sequence requirements
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Mandatory logic – AACE Definition

1. The AACE offers the following definition for this type of relationship:

“A dependency inherent in the nature of the work being done, such as a physical

limitation. Used in hard logic.”

2. The AACE also offers definitions of Irrefutable Logic

“Network logic that is rational and compelling and cannot be disputed on the basis

of reason,”

So the better definition of this type of logic is (John C. Livengood):

Logic required by the physical necessity of the materials and design
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Discretionary logic – AACE Definition

1. The AACE has a definitions for discretionary logic:

“Dependency defined by preference, rather than necessity. These are typically

employed in preferential or soft logic.”

2. Another AACE definition proposes:

“Preferential logic: contractor’s approach to sequencing work over and above

those sequences indicated in or required by contract documents. Examples include

equipment restraints, crew movements, form reuse, special logic restraints, etc.,

factored into the progress schedule.”
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STEP 2: Reviewing and approving as-planned project schedule

4. Is the schedule contractible and are the durations reasonable?

1. Schedule’s sequencing of the work activities
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STEP 2: Reviewing and approving as-planned project schedule

4. Is the schedule contractible and are the durations reasonable?

1. Schedule’s sequencing of the work activities

If the schedule contains instances that show the Project work 

occurring in a sequence that violates the project’s contractual and 

mandatory logic,

Then the reviewer should ask the contractor to revise and resubmit

the schedule correcting the logics.
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STEP 2: Reviewing and approving as-planned project schedule

4. Is the schedule contractible and are the durations reasonable?

2. Activity durations

 The reviewer must also evaluate the reasonableness of the activity durations,

which is perhaps the most subjective part of a schedule review.

1. An activity’s duration can vary based on productivity.

o In most cases, the reviewer does not have access to this information

and has to rely on his or her own experience, which in most cases is

sufficient to identify overly optimistic or exaggerated durations.

2. Material procurement durations with long lead times

o If a material procurement activity has a duration greater than the

maximum activity duration specified in the Contract,

and if it seems reasonable,

then the reviewer should accept the new duration.
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STEP 2: Reviewing and approving as-planned project schedule

4. Is the schedule contractible and are the durations reasonable?

2. Activity durations

If the reviewer feels that he is not qualified to evaluate the 

reasonableness of activity durations, 

then it is recommended that the reviewer rely on a colleague or 

co-worker who has more experience with those kinds of 

operations.
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STEP 2: Reviewing and approving as-planned project schedule

4. Is the schedule contractible and are the durations reasonable?

 The reviewer should also be aware that the manipulation of logic

relationships and inflation of activity durations

are methods that a Contractor can use to take advantage of float.

 Doing so may provide the Contractor with a sense of security, but this is

false and may result in claims in the future.

 It is very difficult to identify instances when the Contractor is attempting

to take advantage of float in activity durations without the knowledge of

the Contractor’s planned resources, and this has led

many Owners to request resource-loaded schedules.
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STEP 2: Reviewing and approving as-planned project schedule

4. Is the schedule contractible and are the durations reasonable?

If logic relationships or activity durations do not appear correct or 

reasonable, then the reviewer must ask the Contractor to further 

explain or address the item(s) in question. 

Opening a line of communication between reviewer and the 

Contractor will assist the parties in developing a culture of 

cooperation, transparency, and trust early in the Project.
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STEP 2: Reviewing and approving as-planned project schedule

5. Do the critical path and near critical paths make sense?

 With a thorough understanding of the scope of work, the reviewer should be able to

recognize if the Project’s critical path and near critical paths are reasonable.

Due to the importance of the critical path to the overall schedule, if there 

are questions related to the reliability of the critical path, these provide 

sufficient justification to ask the Contractor for clarification or to revise

and resubmit the schedule.
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STEP 2: Reviewing and approving as-planned project schedule

1. It is far wiser to perform a detailed review, 

2. Provide feedback to the Contractor, 

3. Jointly resolve any problems or questions, and 

4. Ultimately accept the initial schedule and move on

How about the duration to respond the contractor to review and approve 

the as-planned schedule?
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STEP 2: Reviewing and approving as-planned project schedule
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STEP 2: Reviewing and approving as-planned project schedule



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

فرآیند جامع آنالیز تاخیرات در پروژه
فرآیند جامع و مدارك و مستندات لازم براي پیش بینی و آنالیز تاخیرات: آنالیز زمانی تاخیرات

91

STEP 2: Reviewing and approving as-planned project schedule

What if we could not resolve this at the outset?
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STEP 2: Reviewing and approving as-planned project schedule

1.57 Acceptance by the CA constitutes an acknowledgement that the

Accepted Programme represents a reasonable, realistic and achievable

depiction of the sequence and timing for carrying out the works.

Acceptance does not turn Contractor’s proposed programme into a

contract document, or mandate that the works should be constructed

exactly as set out in the Accepted Programme. 

Nor does it amount to a warranty by the CA to the Contractor or the 

Employer that the Accepted Programme can be achieved.
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Who is responsible for erroneous in the schedule?

Should the analyst change the schedule?

STEP 2: Reviewing and approving as-planned project schedule
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 The analyst might then change the schedule to reflect his judgment about the errors.

 The decision as to whether or not the Contractor’s schedule was practicable

is a highly subjective one.

o Therefore, it is far better to give the Contractor the benefit of the

doubt than to disallow, ignore, or even change the schedule.

 If there are minor errors or inconsistencies in the Contractor’s as-

planned schedule, contractor will be accounted for during the

analysis of the delays.

The analyst should avoid this practice at all costs!

STEP 2: Reviewing and approving as-planned project schedule

You should answer many questions here!
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STEP 2: Reviewing and approving as-planned project schedule

1. To what extent the CM can interfere in contractor’s schedule?

2. Could CM make suggestions not required by the contract?  

3. Could the CM consider means and methods of contractor while 

approving the baseline? 

4. Where CM could find this information?

5. So, how the review comments should be worded? 

6. What if contractors take unreasonable positions on reasonable 

review comments?

7. What factors should CM consider while reviewing and accepting 

the baseline? 

8. Should subcontractors sign off on the schedule?
There is a Time Management Standard published by CMAA that 

we taught in advanced level of Scheduling course!
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STEP 3: Reviewing and approving schedules updates

 Reviewing and approving schedule updates submitted by the Contractor follows

the same process as the review and approval of an as-planned schedule.

 However, there are two additional items that the reviewer should consider when

reviewing a schedule update:

1. Verification of the as-built data

2. Identification and evaluation of the schedule changes made in the new

schedule update

No longer than one month

All documents are consistent in this rule.

Do you know why?
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STEP 4: Verifying as-built dates and data

 The reviewer should find a way to track and verify the actual performance of

activities during the update period.

 While it is always important to ensure that the as-built information is correct, this

is even more important for cost-loaded schedules being used by

1. Contractor to forecast monthly cash flow projections

2. Owner to pay the Contractor based on the monthly progress reported in the

schedule
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 One of the best places to find as-built information is in the Project schedule updates,

because the periodic updates typically record the dates that specific activities start

and finish.

 Even if the updates contain the Project’s as-built information, it is always wise to

verify information in the updates, using as many independent sources as possible.

 For example, the analyst might review the Project daily reports to verify that

specific activities started and finished on the dates indicated in the updates.

Retained and Override Logic?

STEP 4: Verifying as-built dates and data
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What if the CA disagrees with the progress the contractor considers it has achieved!

STEP 4: Verifying as-built dates and data
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STEP 4: Verifying as-built dates and data

What if the updates do not provide the information required or do not exist
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 The analyst has no alternative but to prepare his own as-built diagram, using the

contemporaneous project documents.

What if the updates do not provide the information required or do not exist

STEP 4: Verifying as-built dates and data
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 Note that in the creation of an as-built diagram, the analyst should document every

day that work is recorded for each activity.

 It is not enough to merely record the start date and then the finish date.

 While the start and finish dates are extremely important, the

determination of whether work was continuous or interrupted may also be

significant.

An as-built is not truly a schedule but rather a history of when specific work is 

performed.

STEP 4: Verifying as-built dates and data
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STEP 5: Identifying and evaluating schedule changes in the schedule update

What should be done before?
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STEP 5: Identifying and evaluating schedule changes in the schedule update

 If the Contractor makes any schedule changes that affect the critical path, near

critical paths, or Project milestones, the reviewer should require the Contractor to:

Provide an explanation of:

1. Why the schedule was altered

2. Explain its effect

Best practice is to require that the contractor explain

all logic changes.

Do we need to notify the CA or CM?
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STEP 5: Identifying and evaluating schedule changes in the schedule update
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STEP 5: Identifying and evaluating schedule changes in the schedule update

Like the review of the as-planned schedule, once the reviewer has completed his 

review of the Contractor’s schedule update, he should approve the update. 

The reviewer’s goal should be to always have a current version of the Project 

schedule that provides an accurate representation of the Contractor’s current 

plan to complete the Project. 
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STEP 6: Early completion schedules

 Most construction contracts specify the maximum time allowed for the

Contractor to perform the work.

 Few, if any, contracts specify a minimum duration.

 However, a Contractor has both the right and the financial incentive to finish a

Project early, if possible.

Thus, it is important for Owners and Contractors alike to deal with early completion 

schedules fairly and effectively.



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

فرآیند جامع آنالیز تاخیرات در پروژه
فرآیند جامع و مدارك و مستندات لازم براي پیش بینی و آنالیز تاخیرات: آنالیز زمانی تاخیرات

108

 Generally, the contractor has the right to finish early.

 The owner gains the benefit of early project use, and the contractor gets offsite and

no longer incurs general conditions costs.

 The additional contractor cost savings of early completion also are reflected in a lower

bid price anticipating early completion.

 Although the owner should not have to spend additional costs to meet a

contractor’s early completion schedule,

the owner should not interfere with the contractor’s ability to

finish early.

ASCE Standard ANSI/ASCE/CI 67-17 (Schedule Delay Analysis)

STEP 6: Early completion schedules
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6.1 A PLAN TO FINISH EARLY SHOULD BE REASONABLE

 Parties should address early completion as early in the project as possible.

 It is good practice for the contractor to inform the owner that the contractor plans on

finishing early.

 An owner should review and validate the potential of the contractor to finish early.

 If an owner takes exception,

owner should inform and discuss this with the contractor

before making a decision to acknowledge the contractor’s intent.

ASCE Standard ANSI/ASCE/CI 67-17 (Schedule Delay Analysis)

STEP 6: Early completion schedules
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STEP 6: Early completion schedules

 If early Project completion is intended by the Contractor, it needs two

requirements:

1. Early finish date should be shown on the official project schedule

2. Multiple schedules should always be avoided

The Contractor benefits from these practices because it is extremely difficult for a 

Contractor to convince an Owner or the courts that he planned to finish early when the 

schedule did not reflect this plan. 

 Owners and Contractors are sometimes resistant to these practices.

 Owners are resistant because some Contractors will claim for damages if they

believe the Owner prevented them from finishing early.
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STEP 6: Early completion schedules – Example

 Some Owners will not accept schedules that show a duration less than the

Contract duration.

 Usually, there is no contractual basis for the Owner’s insistence on this

requirement.

What is the solution?
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STEP 6: Early completion schedules

1. In this situation, the Contractor should ask the Owner to show where in the

Contract the minimum time is specified.

 If the Owner still insists on a schedule using all the Contract time even though

no minimum time is specified,

then:



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

فرآیند جامع آنالیز تاخیرات در پروژه
فرآیند جامع و مدارك و مستندات لازم براي پیش بینی و آنالیز تاخیرات: آنالیز زمانی تاخیرات

113

STEP 6: Early completion schedules

2. Contractor should submit the same early completion schedule with one

additional activity at the end making up the difference between the planned early

finish date and the Contract’s duration.

 This activity could be called “Contractor contingency.”

 The schedule should be accompanied by a letter that clearly explains that the

Contractor plans to finish early and has added the contingency activity only to

get the schedule approved.

 The letter should also state that the Contractor expects to receive compensation if

it is prevented from finishing early because of the Owner’s actions.
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STEP 6: Early completion schedules

 The Owner (or Owner’s representative) must review an early completion

schedule carefully to ensure that

1. It is complete

2. Logic is correct

3. Durations are reasonable given the contractor’s resources

 Resources and productivity should be checked and tracked carefully!

If an early completion schedule is accepted, the Owner’s representative 

must closely monitor the work on the Project and note any deviations 

between planned and actual durations as they occur.
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STEP 6: Early completion schedules

What if the contractor is unable to finish the project early, should he/she 

pay the compensation?
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STEP 6: Early completion schedules

Even if the Contractor exceeds the early completion duration through its own actions,

it faces no greater exposure to damages from the Owner.

 Contract’s duration is 300 calendar days but that the Contractor plans to

complete the work in 200 calendar days. If a Liquidated Damages clause is

included in the Contract, the damages will not become effective until day 301.
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STEP 7: Performing 
delay analysis 
procedure (CPs 4 and 
11)

 Event Analysis Sheet

 CVIs (confirmation of

verbal instructions)

 PCEs (potential

compensation events)

 A list of potential

delay events should

then be created.

 For each potential

delay event, an “event

analysis sheet” should

be prepared.
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STEP 7: Performing delay analysis procedure (CPs 4 and 11)
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 Details of all the delay issues identified should be recorded in a delay register (below

table).

 This table should capture all delays.

 This table could be more complex.

STEP 7: Performing delay analysis procedure (CPs 4 and 11)
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 These projects are more likely to avoid long-term disputes

due to the transparency of these emerging events,

allowing issues to be resolved in the first instance, on the ground

level.

 If prepared forensically, a register of events should remain a working document

throughout the forensic fact finding research phase

and be added to or amended accordingly.

What forensic fact finding research could include?

STEP 7: Performing delay analysis procedure (CPs 4 and 11)
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 Once the initial list of

1. Delay issue files and event analysis sheets has been prepared, and

2. Delay register is up and running,

main phase of forensic research can be undertaken.

 This essentially comprises a review of

 All job-specific documentation,

 Media and records

demonstrating what actually happened.

In the course of this exercise, the delay analyst will require access to a wide range of records

Let’s see samples!

STEP 7: Performing delay analysis procedure (CPs 4 and 11)
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 This is just an overview of the likely

sources of data

 During this process, the delay register

and event analysis sheets should be

developed, revisited and continually

refined.

What should be done next?

STEP 7: Performing delay analysis procedure (CPs 4 and 11)
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 Once the documentation and records have been compiled,

the next stage is to marshal this information into a format in which it can

be used effectively,

regardless of which delay analysis technique is being pursued.

STEP 7: Performing delay analysis procedure (CPs 4 and 11)

Let’s look at techniques first!
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Delay analysis using common methods

 Two major sources:

1. Recommended Practice No. 29R-03 (2011)

 American Association of Cost Engineering (AACE) International

2. SCL Delay Protocol (2nd Edition published in Feb 2017)

 Society of Construction Law Delay and Disruption Protocol
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Common methods of analyzing delays

 SCL says six methods

 AACE says nine methodologies

 Others say seventeen or more

 An argument could be made for a near infinite number

 We will discuss major types

 All others are simply variations of these types
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Delay analysis – Key terms: Contemporaneous vs. Forensic

 All too often, analysts will create a schedule well after the Project is completed or,
alternatively,

will modify the Project schedule, asserting there were errors that needed
correction.

limited adjustments to a schedule may be appropriate, but
 Making significant changes or
 Creating a new schedule is

very subjective and not an accepted practice for an
analysis of delays to a Project.
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Delay analysis – Key terms: Prospective vs. Retrospective

 Delay impact is determined in one of two different ways:

1. Prospective delay analysis

 It identifies the likely impact of historical progress or delay events on a

completion date.

 The conclusion of this analysis may not match the as-built schedule because

the contractor’s actual performance may well have been influenced by the

effects of attempted acceleration, re-sequencing or redeployment of

resources in order to try to avoid liability for liquidated damages or due to

other Employer and Contractor Risk Events.

2. Retrospective delay analysis

 It identifies the actual impact of the delay events on the identified actual or as-

built critical path
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Delay analysis – Key terms: Cause and effect vs. Effect and cause

 Six methods mentioned in SCL protocol.

How these methods work?

1. Cause and effect type analysis

 Start with the identification and description of a cause and then its impact

2. Effect and cause type analysis

 Identifying critical delay (an effect) and then what might have caused that delay
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1. For Contemporaneous analysis

 Cause and effect methods are recommended

 Time impact analysis

1. For After-the-fact analysis

 Effect and cause methods are generally more reliable

Because consider all causes of the delay incurred.

Delay analysis – Key terms: Cause and effect vs. Effect and cause
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 Criticality is determined in one of three different ways:

1. Purely prospective critical path assessments

 It adopts the perspective evident at the outset of the project only and take no

account of progress achieved.

2. Contemporaneous critical path assessments

 It adopts an evolving perspective over the course of the works and take account

of the effect that both historical progress and changes in the strategy for the

future prosecution of the works have on predicted criticality.

3. Retrospective critical path assessments

 It adopts the perspective evident at the end of the project.

Delay analysis – Key terms: Importance of the 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
فرآیند جامع و مدارك و مستندات لازم براي پیش بینی و آنالیز تاخیرات: آنالیز زمانی تاخیرات

131

The analyst should never assume that the critical path is static and 

remains unchanged throughout the Project. 

Experience teaches us that the reverse is more often true. 

Changes in the critical path are normal and should be expected.

Delay analysis – Key terms: Importance of the critical path
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7.1 Delays should be evaluated as they occur in chronological sequence

7.2 A schedule delay analysis should reflect an analysis of prior entitlement so as to reflect

a current adjusted completion date prior to evaluating delay.

7.3 Consideration should be included as to how delays were evaluated by the participants

during the project

7.4 Evaluation of delay chronology should be documented and supported with

contemporaneous records

ASCE Standard ANSI/ASCE/CI 67-17 (Schedule Delay Analysis)

Delay analysis – Key terms: Importance of the critical path
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ASCE Standard ANSI/ASCE/CI 67-17 (Schedule Delay Analysis)

7.1 DELAYS SHOULD BE EVALUATED AS THEY OCCUR IN

CHRONOLOGICAL SEQUENCE

 Generally, delays should be evaluated chronologically and cumulatively in the order in

which they occur on the project.

 The delay recognized to have started first in time that affects the schedule will be fully

evaluated until that delay is resolved.

 This may have no impact on the critical path or directly affect or change the critical

path.

 It may absorb float on one or more paths and/or create float on others.

 Likewise, changes to the work through change orders should be incorporated into

the schedules as they occur, whether they have a direct overall schedule impact to

the critical path or they only reflect the absorption of float.
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Delay analysis – Key terms: SCL Methods
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Delay analysis – Key terms: SCL Methods
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Delay analysis – Key terms: AACE Methods
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Delay analysis – Key terms: SCL vs. AACE methods

Which one is the best? 

We will see comparison between methods at the end 

when you learned techniques
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