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Use in projects (except highway planting) over $5 million AND 100 or more working days.

Add "Progress Schedule (Critical Path Method)" to Para 2 of SSP S5‑250.

Use Contract Item Code No:  070012 PROGRESS SCHEDULE (CRITICAL PATH METHOD)

DO NOT EDIT unless approval from the Division of Construction has been obtained.

10‑1.__  PROGRESS SCHEDULE (CRITICAL PATH METHOD)

GENERAL

Summary

Critical path method (CPM) progress schedules are required for this project.  Whenever the term "schedule" is used in this section, it means CPM progress schedule.

2

The provisions in Section 8‑1.04, "Progress Schedule," of the Standard Specifications do not apply.

3

Definitions

The following definitions apply to this section:

activity:  A task, event or other project element on a schedule that contributes to completing the project.  Activities have a description, start date, finish date, duration and one or more logic ties.

baseline schedule:  The initial schedule showing the original work plan beginning on the date of contract approval.  This schedule shows no completed work to date and no negative float or negative lag to any activity.

contract completion date:  The current extended date for completion of the contract shown on the weekly statement of working days furnished by the Engineer as specified in Section 8‑1.06, "Time of Completion," of the Standard Specifications.

critical path:  The longest continuous chain of activities for the project that has the least amount of total float of all chains.  In general, a delay on the critical path will extend the scheduled completion date.
critical path method (CPM):  A network based planning technique using activity durations and the relationships between activities to mathematically calculate a schedule for the entire project. 

data date:  The day after the date through which a schedule is current.  Everything occurring earlier than the data date is "as-built" and everything on or after the data date is "planned."
early completion time:  The difference in time between an early scheduled completion date and the contract completion date.
float:  The difference between the earliest and latest allowable start or finish times for an activity.

milestone:  An event activity that has zero duration and is typically used to represent the beginning or end of a certain stage of the project.

narrative report:  A document submitted with each schedule that discusses topics related to project progress and scheduling. 

near critical path:  A chain of activities with total float exceeding that of the critical path but having no more than 10 working days of total float.

scheduled completion date:  The planned project finish date shown on the current accepted schedule.

State owned float activity:  The activity documenting time saved on the critical path by actions of the State.  It is the last activity prior to the scheduled completion date.

time impact analysis:  A schedule and narrative report developed specifically to demonstrate what effect a proposed change or delay has on the current scheduled completion date.

time-scaled network diagram:  A graphic depiction of a CPM schedule comprised of activity bars with relationships for each activity represented by arrows.  The tail of each arrow connects to the activity bar for the predecessor and points to the successor.
total float:  The amount of time that an activity or chain of activities can be delayed before extending the scheduled completion date.
updated schedule:  A current schedule developed from the baseline or subsequent schedule through regular monthly review to incorporate as-built progress and any planned changes.
4

Submittals

General Requirements

Submit to the Engineer baseline, monthly updated, and final updated schedules, each consistent in all respects with the time and order of work requirements of the contract.  Work must be executed in the sequence indicated on the current accepted schedule.

5

Schedules must show the order in which you propose to prosecute the work with logical links between time-scaled work activities and calculations made using the critical path method to determine the controlling activities.  You are responsible for assuring that all activity sequences are logical and that each schedule shows a coordinated plan for complete performance of the work.

6

Produce schedules using computer software and submit compatible software for the Engineer's exclusive possession and use.  Submit network diagrams and schedule data as parts of each schedule submittal.

7

Schedule activities must include the following:

1.
Project characteristics, salient features, or interfaces, including those with outside entities, that could affect time of completion

2.
Project start date, scheduled completion date, and other milestones

3.
Work performed by you, your subcontractors, and suppliers

4.
Submittal development, delivery, review, and approval, including those from you, your subcontractors, and suppliers

5.
Procurement, delivery, installation, and testing of materials, plants, and equipment

6.
Testing and settlement periods

7.
Utility notification and relocation

8.
Erection and removal of falsework and shoring

9.
Major traffic stage switches

10.
Finishing roadway and final cleanup

11.
State-owned float as the predecessor activity to the scheduled completion date

8

Schedules must have not less than 50 and not more than 500 activities, unless otherwise authorized by the Engineer.  The number of activities must be sufficient to assure adequate planning of the project, to permit monitoring and evaluation of progress, and to do an analysis of time impacts.

9

Schedule activities must include the following:

1.
A clear and legible description.

2.
Start and finish dates.

3.
A duration of not less than one working day, except for event activities, and not more than 20 working days, unless otherwise authorized by the Engineer.

4.
At least one predecessor and one successor activity, except for project start and finish milestones.

5.
Required constraints.  Constraints other than those required by the special provisions may be included only if authorized by the Engineer.

6.
Codes for responsibility, stage, work shifts, location, and contract pay item numbers.

10

You may show early completion time on any schedule provided that the requirements of the contract are met.  Early completion time is considered a resource for your exclusive use.  You may increase early completion time by improving production, reallocating resources to be more efficient, performing sequential activities concurrently, or by completing activities earlier than planned.  You may also submit for approval a cost reduction incentive proposal as specified in Section 5‑1.14, "Cost Reduction Incentive," of the Standard Specifications that will reduce time of construction.

11

You may show a scheduled completion date that is later than the contract completion date on an update schedule, after the baseline schedule is accepted.  Provide an explanation for a late scheduled completion date in the narrative report that is included with the schedule.

12

State-owned float is considered a resource for the exclusive use of the State.  The Engineer may accrue State-owned float by the early completion of review of any type of required submittal when it saves time on the critical path.  Prepare a time impact analysis, when requested by the Engineer, to determine the effect of the action as specified in "Time Impact Analysis."  The Engineer documents State-owned float by directing you to update the State-owned float activity on the next updated schedule.  Include a log of the action on the State-owned float activity and include a discussion of the action in the narrative report.  The Engineer may use State-owned float to mitigate past, present, or future State delays by offsetting potential time extensions for contract change orders.

13

The Engineer may adjust contract working days for ordered changes that affect the scheduled completion date as specified in Section 4‑1.03, "Changes," of the Standard Specifications.  Prepare a time impact analysis to determine the effect of the change as specified in "Time Impact Analysis" and include the impacts acceptable to the Engineer in the next updated schedule.  Changes that do not affect the controlling operation on the critical path will not be considered as the basis for a time adjustment.  Changes that do affect the controlling operation on the critical path will be considered by the Engineer in decreasing time or granting an extension of time for completion of the contract.  Time extensions will only be granted if the total float is absorbed and the scheduled completion date is delayed one or more working days because of the ordered change.

14

The Engineer's review and acceptance of schedules does not waive any contract requirements and does not relieve you of any obligation or responsibility for submitting complete and accurate information.  Correct rejected schedules and resubmit corrected schedules to the Engineer within 7 days of notification by the Engineer, at which time a new review period of 7 days will begin.

15

Errors or omissions on schedules do not relieve you from finishing all work within the time limit specified for completion of the contract.  If, after a schedule has been accepted by the Engineer, either you or the Engineer discover that any aspect of the schedule has an error or omission, you must correct it on the next updated schedule.

16
Computer Software

Submit to the Engineer for review a description of proposed schedule software to be used.  After the Engineer accepts the proposed software, submit schedule software and all original software instruction manuals.  All software must be compatible with the current version of the Windows operating system in use by the Engineer.  The schedule software must include:

1.
Latest version of Primavera SureTrak Project Manager for Windows, or equivalent

2.
Latest version of schedule-comparing HST SureChange, or equivalent
17

If a schedule software equivalent to SureTrak is proposed, it must be capable of generating files that can be imported into SureTrak.  The schedule-comparing software must be compatible with schedule software submitted and must be able to compare two schedules and provide reports of changes in activity ID, activity description, constraints, calendar assignments, durations, and logic ties.
18

The schedule software and schedule-comparing software will be returned to you before the final estimate.  The Department will compensate you as specified in Section 4‑1.03, "Extra Work," of the Standard Specifications for replacement of software or manuals damaged, lost, or stolen after delivery to the Engineer.

19

Instruct the Engineer in the use of the software and provide software support until the contract is accepted.  Within 15 days of contract approval, provide a commercial 8‑hour training session for 2 Department employees in the use of the software at a location acceptable to the Engineer.  It is recommended that you also send at least 2 employees to the same training session to facilitate development of similar knowledge and skills in the use of the software.  If schedule software other than SureTrak is submitted, then the training session must be a total of 16‑hours for each Department employee.

20

Network Diagrams, Reports, and Data

Include the following with each schedule submittal:

1.
Two sets of originally plotted, time-scaled network diagrams

2.
Two copies of a narrative report

3.
One read-only compact disk or floppy diskette containing the schedule data

21

The time-scaled network diagrams must conform to the following:

1.
Show a continuous flow of information from left to right

2.
Be based on early start and early finish dates of activities

3.
Clearly show the primary paths of criticality using graphical presentation

4.
Be prepared on 860 mm x 1120 mm (34" x 44")

5.
Include a title block and a timeline on each page

22

The narrative report must be organized in the following sequence with all applicable documents included:

1.
Transmittal letter

2.
Work completed during the period

3.
Identification of unusual conditions or restrictions regarding labor, equipment or material; including multiple shifts, 6‑day work weeks, specified overtime or work at times other than regular days or hours

4.
Description of the current critical path

5.
Changes to the critical path and scheduled completion date since the last schedule submittal

6.
Description of problem areas

7.
Current and anticipated delays:

7.1.
Cause of delay

7.2.
Impact of delay on other activities, milestones, and completion dates

7.3.
Corrective action and schedule adjustments to correct the delay

8.
Pending items and status thereof:

8.1.
Permits

8.2.
Change orders

8.3.
Time adjustments

8.4.
Noncompliance notices

9.
Reasons for an early or late scheduled completion date in comparison to the contract completion date

23

Schedule submittals will only be considered complete when all documents and data have been submitted as described above.

24

Preconstruction Scheduling Conference

Schedule a preconstruction scheduling conference with your project manager and the Engineer within 15 days after contract approval.  The Engineer will conduct the meeting and review the requirements of this section with you.

25

Submit a general time-scaled logic diagram displaying the major activities and sequence of planned operations and be prepared to discuss the proposed work plan and schedule methodology that comply with the requirements of this section.  If you propose deviations to the construction staging, then the general time-scaled logic diagram must also display the deviations and resulting time impacts.  Be prepared to discuss the proposal.

26

At this meeting, also submit the alphanumeric coding structure and activity identification system for labeling work activities.  To easily identify relationships, each activity description must indicate its associated scope or location of work by including such terms as quantity of material, type of work, bridge number, station to station location, side of highway (such as left, right, northbound, southbound), lane number, shoulder, ramp name, ramp line descriptor, or mainline.

27

The Engineer reviews the logic diagram, coding structure, and activity identification system, and provide any required baseline schedule changes to you for implementation.

28

Baseline Schedule

Beginning the week following the preconstruction scheduling conference, meet with the Engineer weekly to discuss schedule development and resolve schedule issues until the baseline schedule is accepted.

29

Submit to the Engineer a baseline schedule within 20 days of approval of the contract.  Allow 20 days for the Engineer's review after the baseline schedule and all support data are submitted.  In addition, the baseline schedule submittal is not considered complete until the computer software is delivered and installed for use in review of the schedule.

30

The baseline schedule must include the entire scope of work and how you plan to complete all work contemplated.  The baseline schedule must show the activities that define the critical path.  Multiple critical paths and near-critical paths must be kept to a minimum.  A total of not more than 50 percent of the baseline schedule activities must be critical or near critical, unless otherwise authorized by the Engineer.

31

The baseline schedule must not extend beyond the number of contract working days.  The baseline schedule must have a data date of contract approval.  If you start work before contract approval, the baseline schedule must have a data date of the 1st day you performed work at the job site.

32

If you submit an early completion baseline schedule that shows contract completion in less than 85 percent of the contract working days, the baseline schedule must be supplemented with resource allocations for every task activity and include time-scaled resource histograms.  The resource allocations must be shown to a level of detail that facilitates report generation based on labor crafts and equipment classes for you and your subcontractors.  Use average composite crews to display the labor loading of on-site construction activities.  Optimize and level labor to reflect a reasonable plan for accomplishing the work of the contract and to assure that resources are not duplicated in concurrent activities.  The time-scaled resource histograms must show labor crafts and equipment classes to be used.  The Engineer may review the baseline schedule activity resource allocations using Means Productivity Standards or equivalent to determine if the schedule is practicable.

33

Updated Schedule

Submit an updated schedule and meet with the Engineer to review contract progress, on or before the 1st day of each month, beginning one month after the baseline schedule is accepted.  Allow 15 days for the Engineer's review after the updated schedule and all support data are submitted, except that the review period will not start until the previous month's required schedule is accepted.  Updated schedules that are not accepted or rejected within the review period are considered accepted by the Engineer.

34

The updated schedule must have a data date of the 21st day of the month or other date established by the Engineer.  The updated schedule must show the status of work actually completed to date and the work yet to be performed as planned.  Actual activity start dates, percent complete, and finish dates must be shown as applicable.  Durations for work that has been completed must be shown on the updated schedule as the work actually occurred, including Engineer submittal review and your resubmittal times.

35

You may include modifications such as adding or deleting activities or changing activity constraints, durations, or logic that do not (1) alter the critical path(s) or near critical path(s) or (2) extend the scheduled completion date compared to that shown on the current accepted schedule.  Justify in writing the reasons for any changes to planned work.  If any proposed changes in planned work will result in (1) or (2) above, then submit a time impact analysis as specified in this section.

36

Time Impact Analysis

Submit a written time impact analysis (TIA) to the Engineer with each request for adjustment of contract time, or when you or the Engineer considers that an approved or anticipated change may impact the critical path or contract progress.

37

The TIA must illustrate the impacts of each change or delay on the current scheduled completion date or internal milestone, as appropriate.  The analysis must use the accepted schedule that has a data date closest to and before the event.  If the Engineer determines that the accepted schedule used does not appropriately represent the conditions before the event, the accepted schedule must be updated to the day before the event being analyzed.  The TIA must include an impact schedule developed from incorporating the event into the accepted schedule by adding or deleting activities, or by changing durations or logic of existing activities.  If the impact schedule shows that incorporating the event modifies the critical path and scheduled completion date of the accepted schedule, the difference between scheduled completion dates of the two schedules must be equal to the adjustment of contract time.  The Engineer may construct and use an appropriate project schedule or other recognized method to determine adjustments in contract time until you provide the TIA.

38

Submit 2 copies of your TIA within 20 days of receiving a written request for a TIA from the Engineer.  Allow the Engineer 15 days after receipt to review the submitted TIA.  All approved TIA schedule changes must be shown on the next updated schedule.

39

If a TIA you submit is rejected, meet with the Engineer to discuss and resolve issues related to the TIA.  If agreement is not reached, you are allowed 15 days from the meeting with the Engineer to give notice as specified in Section 9‑1.04, "Notice of Potential Claim," of the Standard Specifications.  Only show actual as-built work, not unapproved changes related to the TIA, in subsequent updated schedules.  If agreement is reached at a later date, approved TIA schedule changes must be shown on the next updated schedule.  The Engineer withholds remaining payment on the schedule contract item if a TIA is requested and not submitted within 20 days.  The schedule item payment resumes on the next estimate after the requested TIA is submitted.  No other contract payment is retained regarding TIA submittals.

40

Final Updated Schedule

Submit a final update, as-built schedule with actual start and finish dates for the activities, within 30 days after completion of contract work.  Provide a written certificate with this submittal signed by your project manager or an officer of the company stating, "To my knowledge and belief, the enclosed final update schedule reflects the actual start and finish dates of the actual activities for the project contained herein."  An officer of the company may delegate in writing the authority to sign the certificate to a responsible manager.

41

PAYMENT

Progress schedule (critical path method) will be paid for at a lump sum price.  The contract lump sum price paid for progress schedule (critical path method) includes full compensation for furnishing all labor, material, tools, equipment, and incidentals, including computer software, and for doing all the work involved in preparing, furnishing, and updating schedules, and instructing and assisting the Engineer in the use of computer software, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

42

Payments for the progress schedule (critical path method) contract item will be made progressively as follows:

1.
A total of 25 percent of the item amount or a total of 25 percent of the amount listed for progress schedule (critical path method) in "Payments" of Section 5 of these special provisions, whichever is less, will be paid upon achieving all of the following:

1.1.
Completion of 5 percent of all contract item work.

1.2.
Acceptance of all schedules and approval of all TIAs required to the time when 5 percent of all contract item work is complete.

1.3.
Delivery of schedule software to the Engineer.

1.4.
Completion of required schedule software training.

2.
A total of 50 percent of the item amount or a total of 50 percent of the amount listed for progress schedule (critical path method) in "Payments" of Section 5 of these special provisions, whichever is less, will be paid upon completion of 25 percent of all contract item work and acceptance of all schedules and approval of all TIAs required to the time when 25 percent of all contract item work is complete.

3.
A total of 75 percent of the item amount or a total of 75 percent of the amount listed for progress schedule (critical path method) in "Payments" of Section 5 of these special provisions, whichever is less, will be paid upon completion of 50 percent of all contract item work and acceptance of all schedules and approval of all TIAs required to the time when 50 percent of all contract item work is complete.

4.
A total of 100 percent of the item amount or a total of 100 percent of the amount listed for progress schedule (critical path method) in "Payments" of Section 5 of these special provisions, whichever is less, will be paid upon completion of all contract item work, acceptance of all schedules and approval of all TIAs required to the time when all contract item work is complete, and submittal of the certified final update schedule.

43

If you fail to complete any of the work or provide any of the schedules required by this section, the Engineer makes an adjustment in compensation as specified in Section 4‑1.03C, "Changes in Character of Work," of the Standard Specifications for the work not performed.  Adjustments in compensation for schedules will not be made for any increased or decreased work ordered by the Engineer in submitting schedules.

