Copyright September 2012, Division of Facilities Management, Design and Construction (FMDC)

SECTION 013200.10 – SCHEDULES – CRITICAL PATH METHOD (CPM) [Designer to select Bar or CPM Type]
PART 1 -  GENERAL

A Bar-Chart schedule is adequate for most projects; however, when a project’s size or complexity justify the added time and expense, a CPM Construction Schedule shall be required.  Consult with Project Manager to determine the type of Schedule for the project and select applicable Article.  If you use this Section, you must delete Section 013200 – Bar Chart, which precedes this Section.
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract including General and Supplementary Conditions, Bid Form, and other Division 1 Specification Sections apply to this Section.

1.2 CONSTRUCTION PROGRESS SCHEDULE – CRITICAL PATH METHOD (CPM)

A. This Section includes administrative and procedural requirements for the Critical Path Method (CPM) of scheduling and reporting progress of the Work.

1. Refer to the General Conditions and the Agreement for definitions and specified dates of Contract Time.

2. Due to the scheduling sensitivity of this Project and the need for the Owner to closely monitor all levels of activity, the following personnel and reporting requirements are mandatory.

B. CPM Definitions

1. Critical Path Method (CPM):  A method of planning and scheduling a construction project where activities are arranged based on activity relationships and network calculations determine when activities can be performed and the critical path of the Project.

2. Critical Path:  The longest continuous chain of activities through the network schedule that establishes the minimum overall project duration.

3. Network Diagram:  A graphic diagram of a network schedule, showing the activities and activity relationships.

4. Activity:  A discrete part of a project than can be identified for planning, scheduling, monitoring, and controlling the construction project.  Activities included in a construction schedule consume time and resources.

a. Critical activities are activities on the critical path.

b. Predecessor activity is an activity that must be completed before a given activity can be started.

5. Event:  An event is the starting or ending point of an activity.

6. Milestone:  A key or critical point in time for reference or measurement.

7. Float or Slack Time:  The measure of leeway in activity performance.  Accumulative float time is not for the exclusive use or benefit of the Owner or Contractor, but is a project resource available to both parties as needed to meet contract milestones and the completion date.

a. Free float is the amount of time an activity can be delayed without adversely affecting the early start of the following activity.

b. Total float is the measure of leeway in starting or completing an activity without adversely affecting the planned project completion date.

8. Inclement Weather:  Adverse weather conditions affecting the critical path.

C. CPM Quality Assurance

1. The Owner’s Consultant shall assist in planning, evaluating, and reporting by CPM Scheduling.

2. The Contractor is responsible for developing its own schedule logic and activities with appropriate duration, restraints and relationships.  All information must be acceptable and compatible with the Owner’s needs.  All target, completion, and milestone dates generated must be acceptable to the Owner and meet the requirements of the Contract Documents including the Statement of Work in the Agreement.

3. The Owner reserves the right to reject any schedule or report that fails to reflect timely completion of the Project, or any intermediate milestone, or otherwise indicates unrealistic performance.  Failure of the Contractor to deliver satisfactory schedules or reports to the Owner may result in temporary suspension of progress payments at the Owner’s sole discretion.

1.3 PROJECT INSPECTION

A. The Owner will designate the time for a regular monthly update inspection at which time representatives of the Owner, Designer, and Contractor will inspect the Project and agree on progress of all activities.  The information so obtained may be the basis for the Contractor’s monthly schedule update.

1.4 REPORTS

A. Daily Construction Reports:  Prepare a daily construction report recording the following information concerning events at Project site:

Revise list below to suit Project.

1. List of subcontractors at Project site
2. List of separate contractors at Project site
3. Approximate count of personnel at Project site
4. Equipment at Project site
5. Material deliveries
6. High and low temperatures and general weather conditions
7. Accidents
8. Meetings and significant decisions
9. Unusual events (refer to special reports)
10. Stoppages, delays, shortages, and losses
11. Meter readings and similar recordings
12. Emergency procedures
13. Orders and requests of authorities having jurisdiction
14. Change Orders received and implemented
Construction Change Directives are used by AIA Document A201.  EJCDC Document 1910-8 uses Work Change Directives.

15. Services connected and disconnected
16. Equipment or system tests and startups
17. Partial Completions and Occupancies
18. Substantial Completions authorized
Edit Parts 2.1 and 2.2 to fit project hardware and software requirements.  Consult with FMDC Representative.
PART 2 -  PRODUCTS

2.1 HARDWARE – Reserved

2.2 CPM SCHEDULING SOFTWARE

A. The Contractor will use Primavera Project Planner (P6) or other approved scheduling software.
2.3 CPM SCHEDULING PERSONNEL

A. The Contractor is to designate a person who will have all scheduling responsibilities for this Work.  That individual must have had previous scheduling responsibilities on similar construction projects.  The Contractor shall submit the resume of the designated person for approval by Owner prior to the Notice to Proceed.

B. The Owner will designate the time and location for regular Monthly Progress Meetings.  The Contractor is required to attend these Meetings.  Current schedule, job progress, delays, projections, problem issues, alternatives, and applications for payment will be among the priority items addressed in detail at these meetings.

PART 3 -  EXECUTION

Use the appropriate Article.  If this Article is “not used”, DELETE all other subparagraphs.

OR

3.1 CONSTRUCTION PROGRESS SCHEDULE – CRITICAL PATH METHOD (CPM)

A. Preliminary Schedule:
1. The Contractor's Preliminary CPM Schedule including Schedule of Values shall be submitted before the first pay application is approved. The preliminary network diagram shall outline activities for the first (60) days of construction.  Include a skeleton diagram for the remainder of the Work with the preliminary diagram.  This schedule will be the basis for pay applications for the first (60) days.

a. Include each significant construction activity.  Coordinate each activity in the network with other activities.  Schedule each construction activity in proper sequence.
b. Include an activity showing the contract weather allowance time – if any.
c. Indicate completion of the Work on the date established for Substantial Completion.

d. A tabular activity list.
e. In addition to submitting paper copies of schedule reports, updates, and plots, the Contractor shall submit all diskettes containing all required schedule information.

2. Cash Requirement Prediction:  With submittal of the preliminary network diagram, include a preliminary cash requirement prediction based on indicated activities.

3. Distribution:  Distribute the preliminary network diagram to parties involved in construction activities that are scheduled early, including the Designer and the Owner.
B. Schedule Submittals:

1. In preparing the CPM Schedule, the Contractor shall include procurement, submittal, approval, fabrication, and delivery activities for review and approval by the Owner.
Delete “Owner’s CPM Consultant” in sentence below, if one is not retained.
2. Submittal and Distribution:  Submit (3) copies of the initial issue of the tabulations and network for acceptance.  When authorized, distribute copies to the Designer, Owner's CPM Consultant, and the Owner, separate Contractors, subcontractors, and suppliers or fabricators, and others identified by the Contractor with a need-to-know schedule responsibility.

a. Post copies in the Project meeting rooms and temporary field offices.

b. When revisions are made, distribute updated schedules to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned portion of the Work and are no longer involved in the performance of construction activities.

c. Submit copies of each computer-produced report to the Designer.

3. Schedule Updating:  Revise the Schedule within five (5) working days after each meeting or other activity, where revisions have been recognized or made.  Issue the updated Schedule concurrently with the report of each project meeting.

a. Weekly:  On a weekly basis, the current detailed construction schedule (Three Week Look Ahead Schedule) shall be provided by the Contractor, at the request of the Owner.  This information shall include a brief written report describing activities begun or finished, during the preceding week and a projection of all activities to be started or finished in the next three weeks.
b. Monthly:  Each month, the Contractor shall provide current, detailed construction schedule information consisting of certified tabular data and summaries, which show all changes to the schedule which have occurred since the previous submission of schedule information and indicates progress of each activity and shown completion dates.  The submittal shall include major changes in scope, logic changes, activities modified since previous update, identification of any slippage, revised projections due to changes, out-of-sequence progress, and other identifiable changes.

4. In the event a revised detailed schedule is not acceptable to the Owner, the Schedule shall be revised within five (5) working days by the Contractor until it is found acceptable by the Owner.
Delete “CPM Consultant” in sentence below, if one is not retained and replace with “Owner”.

5. The Contractor shall submit an updated schedule to CPM Consultant a minimum of five (5) working days prior to the scheduled Monthly Progress Meeting.

6. In the event that the Contractor fails to provide the required Schedules, reports, or updates noted above, in a timely manner, the Owner shall have the right to withhold all progress payments until such time as acceptable scheduling documentation is received.

7. Following each update, the Contractor shall distribute copies of the updated schedule to subcontractors, designer, and Owner.

C. Schedule Requirements:

1. Within (30) days after approval of the proposed preliminary network diagram, the Contractor shall submit draft of proposed complete network diagram for review.  Upon request, include written certification that major subcontractors have reviewed and accepted the proposed schedule.

Delete “CPM Consultant” in sentence below, if one is not retained and replace with “Owner”.
2. Within (15) days after joint review of proposed complete network diagram, submit final complete network diagram.  The Owner anticipates a final base line schedule acceptable to the CPM Consultant within (90) days from Contractor's Notice to Proceed.

3. All relevant data is to be acquired and processed and reports prepared and submitted by the person designated to be responsible for the Project Schedule.

4. The scheduled logic for the Work shall be developed by the Contractor and approved by the Owner, along with established duration for each activity.  Activity numbers shall be based on a reasonable, rational system for identification purposes.  As a minimum, along with the activity numbers, include the building/area and type of work by trade and subcontractor company activity codes.

Delete “Owner’s CPM Consultant” in sentence below, if one is not retained.
5. Participate in joint review and evaluation of network diagrams and analysis with Owner, Owner's CPM Consultant, and Designer at each submittal above.

a. Following joint review of the final completion network diagram, distribute copies of the schedule to subcontractors, suppliers, designer, and Owner.

6. The detailed construction schedule submitted by the Contractor shall reflect complete sequence of construction by activity including:

a. Procurement and delivery dates for long lead items
b. Contractual milestone dates
c. Dates for beginning and completion of each element of construction
d. Disruptions and shutdowns due to other operations, facilities, functions, or testing agencies' activities
e. Planned periods of inactivity on the project
f. Anticipated periods of overtime or shift work
g. Dates for installation and testing of all equipment
h. Cleanup
i. Contract startup and closeout
7. Identify work for separate buildings or areas and other logically grouped activities.

8. The schedule is to show projected percentage of completion for each item of work as of the last day of each month.  Each item of work shall be cost loaded.
9. Provide special schedules to define critical portions of the entire schedule as requested by Owner.

10. Incorporate the procurement submittal schedule.

a. Discrete activities shall be separated by trade or other category as requested by the Owner and separate activities shall be assigned activity numbers for use and monitoring.

b. Separate activities shall be reflected in a level of detail such that no activity shall be of greater duration than (15) days.  Specific exceptions must be requested in writing.

11. Provide recovery plan to complete the project within the contract completion time as requested by Owner.
12. The schedule activities shall be cost loaded per the schedule of values and will be used as the basis for the Contractor's monthly pay applications including:

a. Milestone and zero duration activities shall not be dollar loaded.

b. The dollar value for each activity will be the cost including labor, materials, equipment, and pro rata contribution to overhead and profit.  The Contractor shall make the sum of all activity costs equal to the total Contract sum.

c. The Contractor shall provide a “General Conditions” activity which shall include all Contractor jobsite costs.  This activity cost shall be distributed evenly for the entire duration of the Contract.  The Contractor shall furnish a detailed listing to the Owner of the items and their associated costs included in this activity.

d. Separate activities should be shown for mobilization and demobilization.  These should be equal cost amounts.

e. “Front-end” dollar loading of construction activities will not be allowed.

13. Change Orders that extend the Contract Completion Date shall be shown as a new activity.  This schedule impact shall be submitted with the Change Order proposal showing float used and/or impact on the critical path.

14. If a Change Order results in a compensable time extension, the daily General Condition rate defined above will be used.  It will be added to the Change Order and will be excluded from overhead and profit markup as allowed by the General Conditions.
a. Any additional General Condition monies associated with the approved additional time will be added on a daily basis to the end of the project.  The additional time granted per the change order shall also be added to the end of the latest approved contract completion date.  These additional General Condition monies shall be held by the Owner and not paid to the Contractor until the project’s original contract time has been exceeded.

b. If the Owner grants the Contractor Substantial Completion prior to the most current Contract Completion date, then for any and all contract days remaining beyond the date of Substantial Completion, the Contractor and Owner shall share on a 50% - 50% basis, all previously approved extended daily General Conditions costs.

c. If the change warrants a reduction in contract time, for any reason, then the Owner shall deduct as part of the change 50% of the applicable pro rata share of the General Conditions monies as shown in the Schedule of Values.

D. Reporting:

1. Contractor reports shall include monthly updates, and as requested by Owner, revised network logic diagrams, and activity lists.  The monthly updates may be accompanied by certificates that all data submitted is complete and current (See sample at end of this Section).

2. Contractor network diagrams shall legibly show the order and interdependence of activities, and the sequence in which the work is to be accomplished as planned by the Contractor.  Networks shall be drawn on 24" by 36" or 11" by 17" sized sheets, as directed by Owner, with title, match data, and date of latest version on each sheet.

3. Tabular Activity Lists shall be provided and shall show one activity per line along with appropriate data for the purpose intended including various combinations of the following:

a. Activity ID number
b. Activity description
c. Preceding and succeeding activities and descriptions
d. Original duration (in working days)
e. Remaining duration (in working days)
f. Percent complete
g. Earliest start date (by calendar date)
h. Earliest finish date (by calendar date)
i. Latest start date (by calendar date)
j. Latest finish date (by calendar date)
4. Narrative:  A written narrative shall be required by Owner under the following circumstances:

a. Added, deleted, or changed activities including logic and budget changes
b. To explain out-of-sequence progress
c. To detail procurement/delivery problems
d. To describe recovery plans, if the Contractor fails to maintain its schedule
e. To explain any schedule item which requires clarification as directed by the Owner
3.2 SCHEDULE OF SUBMITTALS

A. Tabulation of Submittals:  With submittal of the preliminary network diagram, include a tabulation by date of submittals required during the first (90) days of construction.  List those required to maintain orderly progress of the Work and those required early because of long lead-time for manufacture or fabrication.

B. Upon acceptance of the CPM Construction Progress Schedule, prepare, and submit a complete schedule of submittals.  Coordinate the submittal schedule with Section 013300 SUBMITTALS, the approved Construction Progress Schedule, list of subcontracts, Schedule of Values and the list of products.

C. Prepare the schedule in chronological order.  Provide the following information:
If circumstances warrant, revise list below.  Add information, such as scheduled dates for purchasing, installation, and the activity or event number, if a CPM Construction Schedule is used.
1. Scheduled date for the first submittal
2. Related Section number
3. Submittal category
4. Name of the subcontractor
5. Description of the part of the Work covered
6. Scheduled date for resubmittal
7. Scheduled date for the Designer's final release or approval
D. Distribution:  Following the Designer's response to the initial submittal schedule, print, and distribute copies to the Designer, Owner, Subcontractors, and other parties required to comply with submittal dates indicated.

1. Post copies in the Project meeting room and temporary field office.

2. When revisions are made, distribute to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned part of the Work and are no longer involved in construction activities.

E. Schedule Updating:  Revise the schedule after each meeting or other activity where revisions have been recognized or made.  Issue the updated schedule concurrently with the report of each meeting.

3.3 SCHEDULE OF INSPECTIONS AND TESTS

Retain this Article if testing by independent Agencies procured by the Owner is extensive and job progress might be hindered if testing is not carefully managed.
A. Upon acceptance of the CPM Construction Progress Schedule, prepare and submit within (15) working days a complete schedule of inspections, tests, and similar services required by the Contract Documents.
B. Form:  The schedule shall be in tabular form and shall include, but not be limited to, the following:

Revise list below to suit project.
1. Specification Section number
2. Description of the test
3. Identification of applicable standards
4. Identification of test methods
5. Number of tests required
6. Time schedule or time span for tests
7. Entity responsible for performing tests
8. Requirements for taking samples
9. Unique characteristics of each service
C. Distribution:  Distribute the schedule to the Owner, Designer, and each party involved in performance of portions of the Work where inspections and tests are required.
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