SECTION 01315

CPM SCHEDULES

PAGE 1 OF 1

NOTE:  This Section 01315 "CPM Schedules ” includes requirements includes administrative and procedural requirements for the critical path method (CPM) of scheduling and reporting progress of the Work.  It is appropriate for complex single contract Work. USE THIS SECTION WHEN THE PROJECT TO BE ADMINISTRATED HAS A CONSTRUCTION COST ESTIMATE OVER $5,000,000.  Use Section 01310 “Construction Schedules” when the project to be administrated has a construction cost estimate under $5,000,000”.  The Project Manager must decide if it is appropriate to use Section 01300 “Construction Schedules” for a specific project over $5,000,000.

The header and footer for each page of the Project Manual shall match the format, font (Times New Roman), size (11 pt), font style (BOLD & CAPITALIZED) and line boarders, of the header and footer shown herein.. The header of each page shall contain the Section Number, the Section Title, and the page number & number of pages as shown herein. The footer shall contain the project number in the right hand side as shown herein, including the Table of Contents.  Division 0 and 1 contain a revision date in the left side of the footer This date is to remain as it is for Department informational purposes only and should not be altered by the Architect/Engineer.

DO NOT include Paragraphs or parts of Paragraphs in the project manual, which have no applicability to the specific project.  KEEP IN NUMERICAL SEQUENCE, If A PART IS NOT USED OR ELIMINATED THEN RENUMBER THE FOLLOWING SECTIONS.   IF A PART IS NOT APPLICABLE TO A SPECIFIC PROJECT THEN DESIGNATE IT AS (NOT APPLICABLE).  Also, please review the General Conditions carefully and coordinate the requirements of those Articles including the Definitions.

PART 1 - GENERAL

1.1
RELATED DOCUMENTS

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

1.2
SUMMARY

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 specific dates of Contract Time.

B.
Related Sections: The following Sections contain requirements that relate to this Section:

1.
Division 1 Section 01200 "Project Meetings" specifies requirements for submitting and distributing meeting and conference minutes.

2.
Division 1 Section 01300 "Submittals" specifies requirements for submitting the preliminary Construction Schedule and the monthly CPM Construction Schedules.

NOTE:  Select either complete Section 01310 “Construction Schedule” or 01315 CPM Schedule” as appropriate for the project, and delete the other Section.

3. Division 1 Section 01400 "Quality Control" specifies requirements for submitting inspection and test reports.

4. Division 1 Section 01600 "Materials and Equipment" specifies requirements for submitting the list of products.

NOTE:  Definitions below have been adapted from the glossary of terms in AGC's "Construction Planning & Scheduling."  Delete definitions as necessary for specific project.

1.3
DEFINITIONS

A.
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.

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

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

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

1.
Critical activities are activities on the critical path.

2.
Predecessor activity is an activity that must be completed before a given activity can be started.

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

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

NOTE:  Retain definitions below for most projects.  Designating ownership of float time can save arguments later.

G.
Float is the measure of leeway in activity performance.  Accumulative float time belongs to the Owner.

1.
Free float is the amount of time an activity can be delayed without adversely affecting the early start of the following activity.

2.
Total float is the measure of leeway in starting or completing an activity without adversely affecting the planned project completion date.

1.4
QUALITY ASSURANCE

NOTE:  Retain paragraph below where the Work will be conducted under a single prime contract.  Delete for multiple prime contracts.  Revise if the owner wants to retain an independent consultant.

A.
The Contractor's Consultant: Retain a consultant to provide planning, evaluating, and reporting by CPM scheduling.

NOTE:  Delete subparagraph below if bidders are not qualified CPM operators or would not be acceptable as operators if qualified.  Delete if the Owner Representative wants contractor to retain an independent consultant.  Review these options with the Owner Representative.  Independent consultants should be impartial in the case of separate prime contractors or if small uncomplicated project. 

1.
In-House Option: The Owner may waive the requirement to retain a consultant if the Contractor can demonstrate that:

a.
The Contractor has the computer equipment required to produce CPM network diagrams.

b.
The Contractor employs skilled personnel with experience in CPM scheduling and reporting techniques.

NOTE: Insert a specific computer program and hardware configuration if the Primavera Project Planner program is unacceptable.

2.
Program:  Use “Microsoft Project”, latest version.

NOTE:  Manual referenced in subparagraph below contains basic recommendations for CPM procedures and methods.

3.
Standards:  Comply with procedures contained in AGC's "Construction Planning & Scheduling."

1.5
PRELIMINARY SCHEDULE

NOTE:  Projects using CPM techniques should begin with a preliminary bar-chart schedule of the type described below.  Revise times given in paragraph below to suit project.

A.
A preliminary bar graph schedule is to be prepared by the General Contractor and submitted to the Construction Administrator within (7) seven Working Calendar Days of award of contract.  This schedule is to cover all items of Work from the start of the project up to the start of the concrete foundations.  This schedule must be revised when the actual schedule of significant items varies more than (7) seven Calendar Days from the proposed schedule. The critical path with baseline must be indicated.

1.6
CPM SCHEDULE FORMAT

NOTE:  Revise paragraph below to suit project.

A.
Prepare the Contractor's Construction Schedule using the network analysis diagram system known as the critical path method (CPM).  Follow procedures outlined herein.

1.
Proceed with preparation of the network diagram immediately following notification of Contract award.

NOTE:  Revise the 60-day period below to suit project.

2.
Follow the steps necessary to complete development of the network diagram in sufficient time to submit the CPM Schedule so it can be accepted for use no later than (60) sixty Calendar Days after commencement of the Work.

B.
Network Details:

1.
The Detailed Network Diagram shall be constructed to show the order in which the Contractor proposed to carry out the Work.  The Contractor shall use the detailed network Diagram in planning, scheduling, coordinating and performing the Work under this Contract (including all activities of subcontractors, equipment vendors and suppliers).  The following criteria shall form the basis for the logic.

a) What must be completed before an activity can be started?

b) What can be done concurrently?

c) What must be started immediately following an activity.

2.
The detailed Network Diagram shall provide sufficient detail and clarity of form and technique so that the Contractor can plan, schedule and control his Work and the Owner can readily monitor and follow the progress for all portions of Work.  The Detailed network Diagram shall comply with the limits imposed by the scope of Work and by contractually specified intermediate milestone, critical path and completion dates.  The degree of detail of the Network Diagram shall be to the satisfaction of the Construction Administrator and Owner but at a minimum the following factors must be included:

a) The structural breakdown of the project.

b) The type of Work to be performed.

c) The purchase, manufacture and delivery activities for all major materials and equipment.

d) Deliveries of Owner-furnished equipment.

e) Submittal and approval of shop drawings and material samples.

f) The Critical Path.

g) Plans for all subcontract Work.

h) Assignment of responsibility for performing all activities.

i) Identification of interfaces and dependencies with preceding, concurrent and follow-on contractors;

j) Approval of test results

k) Planning for phased or total takeover by Owner;

3.
The activities outlined in the Detailed Network Diagram shall be analyzed in detail for normal operations, manpower and equipment to determine activity time duration’s in units of whole calendar days.  Activity duration over (21) twenty-one Calendar Days shall be kept to a minimum except in the case of non-construction activities such as procurement of materials, delivery of equipment and concrete curing.  All duration’s shall be the result of definitive manpower and resource planning under contractually defined on-site work conditions by the Contractor.

C.
Summary Master Network:

1.
The Contractor shall also prepare and submit a time-scaled Summary Master Network on a single sheet showing the total project in approximately (50) fifty to (100) one hundred activities.  This Schedule shall accurately summarize the Detailed Network Diagram that is to be computerized. Emphasis shall be placed on major milestones, critical path and contractual interference with others.

D.
Updates:

1.
The initial update shall take place the first week after a finalized schedule is submitted by the Contractor.  Subsequent updates shall be done monthly for the duration of the contract.  Each updating is to include an Activity Details Listing (ADL), Detailed Network Diagram (DND) and a Summary Master Network (SMN).  The updating shall indicate:

a) Actual activity percent complete listings.

b) Actual percent complete and projected activity percent complete from Baseline Schedule.

c) Revised logic and changes in activity duration.

d) Critical Path with original baseline indicated.

e) Projected future start and completion dates.

f) Delays affecting project completion.

g) A bar chart covering the next two months of Work.

2.
Four copies of each report, diagram graph, etc. and one floppy disk of the updated CPM are to be submitted with each updating.

3.
As part of the monthly update the Construction Administrator will produce a Narrative Progress Report describing the physical progress during the report period, potential delays and problems, estimated impact on performance to each Contractor and overall project completion date.

4.
If the Contractor fails to have the required submittals, material, and manpower on the project to keep up with this schedule, the Owner may withhold approval of the progress payment estimates until the situation is corrected to the satisfaction of the Owner and the Construction Administrator.

E.
Delays:

1. To assess the impact of any delay(s) on the project, the Contractor must use the project CPM Schedule to demonstrate how the delay(s) affects the project critical path and its net impact on the completion date.  The Contractor must use the most current CPM Schedule in establishing delays to project completion.

2. Should the progress of the Work be delayed for any reason other than those mentioned in the General Conditions under Article 4, "Commencement and Completion of Work," and if such delays, being the fault of the Contractor and resulting in the Contractor being unable to comply with the scheduled completion date, the Contractor agrees to take all necessary action, including additional overtime at the Contractor's expense, to ensure that the Contract completion dates are met.

1.9
DISTRIBUTION

A.
Distribute copies of the CPM Construction Schedules to Construction Administrator, Architect, Owner, Subcontractors, suppliers, and other concerned parties.

B.
Instruct recipients to promptly report, in writing, problem anticipated by projections indicated in schedules.

NOTE:  Insert other special actions required in CPM scheduling procedures.

PART 2 - PRODUCTS  (Not Applicable)

PART 3 - EXECUTION  (Not Applicable)
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