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DIVISION 01 - GENERAL REQUIREMENTS 
 
SECTION 01 10 00 - PROJECT REQUIREMENTS 
 
 
PART 1 - GENERAL 
 
1.01 WORK COVERED BY CONTRACT DOCUMENTS 
 A. Project Identification:  Project consists of site utilities replacement of 
  sewer line and water line, Wright Street to Building 282. 

1. Project Location:  Kalaeloa (Kapolei), Hawaii. 
 

 B. Perform operations and furnish equipment, fixtures, appliances, tools, materials, 
related items and labor necessary to execute, complete and deliver the Work as 
required by the Contract Documents. 

 
 C. The Division and Sections into which these specifications are divided shall not be 

considered an accurate or complete segregation of work by trades.  This also 
applies to work specified within each section. 

 
 D. Contractor shall not alter the Drawings and Specification.  If an error or 

discrepancy is found, notify the Project Manager. 
 
 E. Specifying of interface and coordination in the various specification sections is 

provided for information and convenience only.  These requirements in the 
various sections shall complement the requirements of this Section. 

 
 F. All references to specific manufacturer, brand, model numbers, etc. are for 

reference or color selection only.  All brand names and models are assumed to 
be followed by the statement "approved equal or better". 

 
1.02 SPECIFICATION FORMATS AND CONVENTIONS 
 A. Specification Content:  The Specifications use certain conventions for the style of 

language and the intended meaning of certain terms, words, and phrases when 
used in particular situations.  These conventions are as follows: 

  1. Abbreviated Language:  Language used in the Specifications and other 
Contract Documents is abbreviated and include incomplete sentences.  
Omission of words or phrases such as “the Contractor shall”, “as shown on 
the drawings”, “a”, “an”, and “the” are intentional.  Omitted words and phrases 
shall be provided by inference to form complete sentences.  Words and 
meanings shall be interpreted as appropriate.  Words implied, but not stated, 
shall be inferred, as the sense requires.  Singular words shall be interpreted 
as plural, and plural words shall be interpreted as singular where applicable 
as the context of the Contract Documents indicates.  Where devices, or 
items, or parts thereof are referred to in the singular, it is intended that such 
reference shall apply to as many such devices, items or parts as are required 
to properly complete the Work. 
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  2. Imperative mood and streamlined language are generally used in the 
Specifications.  Requirements expressed in the imperative mood are to be 
performed by Contractor.  Occasionally, the indicative or subjunctive mood 
may be used in the Section Text for clarity to describe responsibilities that 
must be fulfilled indirectly by Contractor or by others when so noted. 

   a. The words “shall”, “shall be”, or “shall comply with”, depending on the 
context, are implied where a colon (:) is used within a sentence or phrase. 

 
  3. Abbreviations and Acronyms for Industry Organizations:  Where 

abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities indicated in 
Gale Research’s “Encyclopedia of Associations” or in Columbia Books’ 
“National Trade & Professional Associations of the U.S.”. 

 
 B. Terms 

1. Directed:  Terms such as “directed”, “requested”, “authorized”, “selected”, 
“approved”, “required”, and “permitted” mean directed by Project Manager, 
requested by Project Manager, and similar phrases. 

 
  2. Indicated:  The term “indicated” refers to graphic representations, notes, or 

schedules on drawings or to other paragraphs or schedules in specifications 
and similar requirements in the Contract Documents.  Terms such as 
“shown”, “noted”, “scheduled”, and “specified” are used to help the user 
locate the reference. 

 
  3. Furnish:  The term “furnish” means to supply and deliver to project site, ready 

for unloading, unpacking, assembly, and similar operations. 
 
  4. Install:  The term “install” describes operations at project site including 

unloading, temporarily storing, unpacking, assembling, erecting, placing, 
anchoring, applying, working to dimension, finishing, curing, protecting, 
cleaning, and similar operations. 

 
  5. Provide:  The terms “provide” or “provides” means to furnish and install, 

complete and ready for the intended use. 
 
  6. Installer:  An installer is the Contractor or another entity engaged by 

Contractor as an employee, Subcontractor, or Sub-Subcontractor, to perform 
a particular construction operation, including installation, erection, application, 
and similar operations. 

 
  7. Submit:  Terms such as “submit”, “furnish”, “provide”, and “prepare” and 

similar phrases in the context of a submittal, means to submit to the Project 
Manager. 

 
 C. Industry Standards 
  1. Applicability of Standards:  Unless the Contract Documents include more 

stringent requirements, applicable construction industry standards have the 
same force and effect as if bound or copied directly into the Contract 
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Documents to the extent referenced.  Such standards are made a part of the 
Contract Documents by reference. 

 
  2. Publication Dates:  Comply with standards in effect as of date of the Contract 

Documents, unless otherwise indicated. 
 
  3. Conflicting Requirements:  If compliance with 2 or more standards is 

specified and the standards establish different or conflicting requirements for 
minimum quantities or quality levels, comply with the most stringent 
requirement.  Refer uncertainties and requirements that are different, but 
apparently equal, to Project Manager for a decision before proceeding. 

 
1.03 CONTRACT 
 A. Refer to the Bidding Documents for other contract conditions. 
 
1.04 WORK SEQUENCE 
 A. The Work will be conducted in a single construction phase. 
 
1.05 USE OF PREMISES AND WORK RESTRICTIONS 
 A. General:  Contractor shall have full use of construction zone for construction 

operations, including use of project site, during construction period.  Contractor’s 
use of premises is limited only by State’s right to perform work or to retain other 
Contractors on portions of the project site. 

 
 B. Contractor’s use of premises is restricted as follows: 
  1. Construction Times and Schedule:  As indicated in the Bidding Documents. 
 
  2. Site Access and Parking: 

a. Parking:  Parking for the Contractor’s employees (or Subcontractors) will 
be limited to the available areas within the designated Project Contract 
Limits or in areas designated by the Project Manager.  Unauthorized 
vehicles parked in marked stalls and in any area outside of the 
designated project construction site will be subject to towing at the 
Contractor’s expense. 

 
   b. Site Access:  Refer to ACCESS TO PROJECT SITE AND MAINTAINING 

HAWAII NATIONAL GUARD AREA PERIMETER SECURITY NOTES on 
drawings. 

 
  3. Sanitation:  Provide self contained combination toilet and urinal units as 

specified in SECTION 01 50 00 - TEMPORARY FACILITIES AND 
CONTROLS. 

 
 4. Noise and Dust Control: 

a. In adjacent locations surrounding the project site, noise, dust and other 
disrupting activities, resulting from construction operations, are 
detrimental to the conduct of the Facility activities.  Therefore, Contractor 
shall monitor its construction activities. Exercise precaution when using 
equipment and machinery to keep the noise and dust levels to a 
minimum. 
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b. To reduce loud disruptive noise levels, ensure mufflers and other devices 

are provided on equipment, internal combustion engines and 
compressors. 

 
c. Contractor shall be required to follow all Federal, State, and local noise 

requirements. 
 

  5. Other Conditions: 
   a. Arrange for construction debris and trash to be removed from project site 

weekly. 
 

b. Operate machinery and equipment with discretion and with minimum 
interference to driveways and walkways.  Do not leave machinery and 
equipment unattended on roads and driveways. 

 
c. Store materials in the areas as designated by the Project Manager.  

Locate construction equipment, machinery, equipment and supplies 
within the Project Limits. 

 
d. Keep access roads to the project site free of dirt and debris.  Provide, 

erect and maintain lights, barriers, signs, etc. when working on facility 
roads, driveways and walkways to protect pedestrians and moped/bicycle 
riders.  Obey facility traffic and safety regulations. 

 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

 END OF SECTION  
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. This Section includes administrative provisions for coordinating construction 

operations on Project including, but not limited to, the following: 
  1. General project coordination procedures. 
 
  2. Project meetings. 
 
1.02 PERFORMANCE AND COORDINATION 
 A. Contractor is in charge of the Work within the Project Limits, and shall direct and 

schedule the Work.  Include general supervision, management and control of the 
Work of this project, in addition to other areas more specifically noted throughout 
the Specifications.  Final responsibility for performance, interface, and completion 
of the Work and the Project is the Contractor’s. 

 
 B. The Contractor is responsible for jobsite Administration.  Provide a competent 

superintendent on the job and provide an adequate staff to execute the Work.  In 
addition, all workers shall dress appropriately and conduct themselves properly at 
all times.  Loud abusive behavior, sexual harassment and misconduct will not be 
tolerated.  Workers found in violation of the above shall be removed from the job 
site as directed by the Project Manager. 

 
 C. The State will hold the Contractor liable for all the acts of Subcontractors and 

shall deal only with the Prime Contractor in matters pertaining to other trades 
employed on the job. 

 
 D. Coordination:  Provide project interface and coordination to properly and 

accurately bring together the several parts, components, systems, and 
assemblies as required to complete the Work pursuant to the GENERAL 
CONDITIONS and SPECIAL CONDITIONS. 

  1. Coordination:  Coordinate construction operations included in various 
Sections of the Specifications to ensure efficient and orderly installation of 
each part of the Work.  Coordinate construction operations, included in 
different Sections, that depend on each other for proper installation, 
connection, and operation. 

 
1.03 COOPERATION WITH OTHER CONTRACTORS 
 A. The State reserves the right at any time to contract for or otherwise perform other 

or additional work within the Project Limits.  The Contractor of this project shall to 
the extent ordered by the Project Manager, conduct its work so as not to interfere 
with or hinder the progress or completion of the work performed by the State or 
other Contractors. 
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1.04 COORDINATION WITH OTHER PRIME CONTRACTORS 
 A. Multiple prime Contractors performing work under separate agreements with the 

State may be present near the project location, adjacent to and abutting the 
Project Limits.  This Contractor shall coordinate activities, sequence of work, 
protective barriers and any and all areas of work interfacing with other Prime 
Contractor’s work.  Contractor shall provide a continuity of finishes, walks, 
landscape, etc. at abutting Contract Limits so no additional work will be required.  
Any damage to other Prime Contractor’s Work committed by this Contractor (or 
its Subcontractor) shall be repaired promptly at no additional cost to the State. 

  
 B. Coordinate Subcontractors and keep them informed of any work from the other 

Projects that may affect the site or the Subcontractor’s work.  If the Contractor 
has any questions regarding its coordination responsibilities or needs clarification 
as to the impact in scheduling of its work and the work of other projects, this 
Contractor shall notify the Project Manager in writing. 

 
 C. Subject to approval by the Project Manager, this Contractor shall amend and 

schedule its work and operations to minimize disruptions to the work and 
operations of other projects. 

    1. Relocate or remove and replace temporary barriers, fencing supports or 
bracing to allow work by others to proceed unimpeded.  Do not remove 
required barriers supporting work until specified time or as approved by the 
Project Manager.  This does not relieve the Contractor of the responsibility of 
proper coordination of the work.  If directed by the Project Manager, leave in 
place any temporary barriers. 

 
    2. Coordinate work that abuts or overlaps work of the other projects with the 

Project Manager and other Prime Contractors to mutual agreement so that 
work is 100 percent complete with continuity of all materials, systems and 
finishes. 

 
    3. When directed by the Project Manager, provide access into the construction 

zone to allow the other project’s Contractor(s) to perform their Work and work 
that must be interfaced. 

 
4. Contractor shall adjust and coordinate its Work and operations as required by 

the other projects as part of the Work of this contract without additional cost 
or delay to the State. 

 
    5. When directed by the Project Manager provide a combined Contractor’s 

construction schedule. 
 
 D. Other Contracts:  If known, they are listed in SECTION 01 10 00 - PROJECT 

REQUIREMENTS. 
 
1.05 PROJECT MEETINGS AND TRAINING 
 A. General:  Schedule and conduct meetings and conferences as directed by the 

Project Manager at the Contractor’s field office, unless otherwise indicated. 
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  1. Attendees:  Inform participants and others involved, and individuals whose 
presence is required, of date and time of each meeting.  Notify Project 
Manager of scheduled meeting dates and times. 

 
  2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited 

attendees. 
 
  3. Minutes:  Contractor record significant discussions and agreements achieved.  

Distribute the meeting minutes to everyone concerned, including Project 
Manager, within 7 days of the meeting. 

 
 B. Preconstruction Conference:  Contracting Officer Representative shall schedule a 

preconstruction conference before the start of construction, at a time convenient 
to the Contracting Officer Representative.  Conference will be held at the Project 
site or another convenient location.  The Contracting Officer Representative shall 
conduct the meeting to review legal and contracting requirements, review 
responsibilities, and personnel assignments. 

  1. Attendees:  Contracting Officer Representative; design consultants; Facility 
Users; Contractor and its superintendent; major Subcontractors; 
manufacturers; suppliers; and other concerned parties shall attend the 
conference.  All participants at the conference shall be familiar with the 
Project and authorized to conclude matters relating to the Work. 

 
  2. Agenda:  Discuss items of significance that could affect progress, including 

the following: 
   a. Tentative construction schedule. 
 
   b. Phasing. 
 
   c. Critical work sequencing and coordination. 
 
   d. Designation of responsible personnel. 
 

  e. Use of the premises. 
 
  f. Responsibility for temporary facilities and controls. 
 
  g. Parking availability. 
 
  h. Office, work, and storage areas. 
 
  i. Equipment deliveries and priorities. 
 
  j. First aid. 
 
  k. Security. 
 

l. Sustainable design requirements such as: 
1)  Construction Waste Management and recycling 
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   2)  Commissioning 
 
   3)  Recordkeeping, submittals, etc. 
 

m. Progress cleaning. 
 

n. Working hours. 
 
 C. Progress Meetings:  Conduct progress meetings at monthly or other intervals as 

determined by the Project Manager.  Coordinate dates of meetings with 
preparation of payment requests. 

  1. Attendees:  In addition to Project Manager, each Contractor, Subcontractor, 
supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be 
represented at these meetings.  All participants at the meeting shall be 
familiar with Project and authorized to conclude matters relating to the Work. 

 
  2. Agenda:  Review and correct or approve minutes of previous progress 

meeting.  Review other items of significance that could affect progress.  
Include topics for discussion as appropriate to status of Project. 

   a. Contractor’s Construction Schedule:  Review progress since the last 
meeting.  Determine whether each activity is on time, ahead of schedule, 
or behind schedule, in relation to Contractor’s Construction Schedule.  
Determine how construction behind schedule will be expedited; secure 
commitments from parties involved to do so.  Discuss whether schedule 
revisions are required to ensure that current and subsequent activities will 
be completed within the Contract Time. 

 
   b. Review present and future needs of each entity present, including the 

following: 
    1) Outstanding Requests for information (clarification). 
 
    2) Interface requirements. 
 
    3) Sequence of operations. 
 
    4) Status of outstanding submittals. 
 
    5) Deliveries. 
 
    6) Off-site fabrication. 
 
    7) Access. 
 
    8) Site utilization. 
 
    9) Temporary facilities and controls. 
 
    10) Work hours. 
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    11) Hazards and risks. 
 
    12) Progress cleaning. 
 
    13) Quality and work standards. 
 
    14) Force Account work. 
 
    15) Change Orders and Change Proposals. 
 
    16) Documentation of information for payment requests. 
 
   c. Corrective Action Plan: Contractor shall provide a plan of corrective action 

for any item which is delayed or expected to be delayed, then that item 
impacts the contractual dates. 

 
  3. Reporting:  Distribute minutes of the meeting to each party present and to 

parties who should have been present.  Include a brief summary, in narrative 
form, of progress since the previous meeting and report. 

   a. Schedule Updating:  Revise Contractor’s Construction Schedule after 
each progress meeting where revisions to the schedule have been made 
or recognized.  Issue revised schedule concurrently with the report of 
each meeting. 

 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION (Not Used) 
 
 

END OF SECTION 
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SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. This Section includes administrative and procedural requirements for 

documenting the progress of construction during performance of the Work, 
including the following: 

  1. Contractor’s Construction Schedule. 
 
  2. Submittals Schedule. 
 
  3. Schedule of Prices. 
 
  4. Payment Application. 
 
 B. Related Sections include the following:  
  1. SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION for 

preparing a combined Contractor’s Construction Schedule. 
 
  2. SECTION 01 33 00 - SUBMITTAL PROCEDURES for submitting schedules 

and reports. 
 
1.02 DEFINITIONS 
 A. 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 and control the total length 
of the project.  They must start and finish on the planned early start and finish 
times. 

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

activity can be started. 
 
 B. CPM:  Critical path method, which is a method of planning and scheduling a 

construction project where activities are arranged based on activity relationships.  
Network calculations determine when activities can be performed and the critical 
path of project. 

 
 C. Critical Path:  The longest continuous chain of activities through the network 

schedule that establishes the minimum overall Project duration and contains no 
float. 

 
 D. Event:  The starting or ending point of an activity. 
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 E. Float:  The measure of leeway in starting and completing an activity. 
  1. Float time is not for the exclusive use or benefit of either the Department or 

Contractor, but is a jointly owned, expiring Project resource available to both 
parties as needed to meet schedule milestones and Contract completion 
date. 

 
  2. Free float is the amount of time an activity can be delayed without adversely 

affecting the early start of the following activity. 
 
  3. Total float is the measure of leeway in starting or completing an activity 

without adversely affecting the planned Project completion date. 
 
 F. Schedule of Prices:  A statement furnished by Contractor allocating portions of 

the Contract Price to various portions of the Work and used as the basis for 
reviewing Contractor’s Payment Applications.  

 
1.03 SUBMITTALS 
 A. Required Submittals: Submit 8 sets of the list of the required submittals, by 

Specification Section, within 15 days after award of the contract or upon earlier 
written instructions from the Project Manager.  

  1. The listing shall indicate and include the following: 
   a. The number of copies required for submittal. 
 
   b.  Planned submittal date. 
 
   c. Approval date required by the Contractor. 

 
 d. A space where the “date of submittal” can be inserted. 
 
 e. A space where the “date of approval” can be inserted. 

   
   f. A space where an “action code” can be inserted. 
 
 B. Construction Schedule:  Submit 7 sets of the Construction Schedule for review 

within 15 days after the award of the contract or upon earlier written instructions 
from the Project Manager. 

 
 C. Schedule of Prices: Submit 3 sets of the Schedule of Prices integrated with the 

Construction Schedule for review within 15 days after the award of the contract 
or upon earlier written instructions from the Project Manager. 

   
 D. Payment Application:  Submit the payment application at earliest possible date 

and no sooner than the last day of the month after all payroll affidavits, updated 
submittal registers, and schedules have been submitted. 

 
1.04 COORDINATION  
 A. Coordinate preparation and processing of schedules and reports with 

performance of construction activities and with scheduling and reporting of 
separate Contractors. 
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 B. Construction Schedule: Coordinate Contractor’s Construction Schedule with the 
Schedule of Prices, Submittals Schedule, loaded monthly event activity, and 
other required schedules and reports. 

  1. Secure time commitments for performing critical elements of the Work from 
parties involved. 

 
  2. Coordinate each construction activity in the network with other activities and 

schedule them in proper sequence. 
 
 C. Schedule of Prices:  Coordinate preparation of the schedule with preparation of 

Contractor’s Construction Schedule. 
  1. Correlate line items in the Schedule of Prices with other required 

administrative forms and schedules, including the following: 
   a. The Department’s Payment Application form and the Construction 

Progress Report continuation sheet for the event cost estimate per time 
period. 

 
   b. Submittals Schedule. 
 
 
PART 2 - PRODUCTS 
 
2.01 SUBMITTALS SCHEDULE 
 A. Comply with the GENERAL CONDITIONS “SHOP DRAWINGS AND OTHER 

SUBMITTALS” Article.  Furnish required submittals specified in this Section and 
in the Technical Sections.  Submittals include one or more of the following: shop 
drawings, color samples, material samples, technical data, product data, material 
safety data information, schedules of materials, schedules of operations, 
guarantees, test reports, certifications, operating and maintenance manuals, and 
field posted as-built drawings. 

 
 B. Preparation:  Furnish a schedule of submittals per Project Manager. 
  1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of 

Prices, and Contractor’s Construction Schedule. 
 
  2. The schedule shall accommodate a minimum of 25 calendar days for the 

State’s review, as applicable for the Island the project is located.  
 
  3. Prepare and submit an updated list to the Project Manager at monthly 

intervals or as directed by the Project Manager.  The listing shall reflect all 
approvals received since the last update. 

 
2.02 CONTRACTOR’S CONSTRUCTION SCHEDULE - PERT CHART CRITICAL 

PATH METHOD (CPM) 
 A. The construction schedule shall address the entire project, to the extent required 

by the Contract Documents, and shall show an expedient and practical execution 
of work.  If requested by the Project Manager, the Contractor shall participate in a 
preliminary meeting to discuss the proposed schedule and requirements prior to 
submitting the schedule. 
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 B. The Construction Schedule shall indicate the following: 
  1. Elements of the Project in detail time scaled by month or by week, and a 

project summary. 
 
  2. The order and interdependence of activities and the sequence in which the 

work is to be accomplished. 
 
  3. How the start of a given activity is dependent upon the completion of 

preceding activities and how its completion restricts the start of following 
activities. 

 
  4. The submittal and approval of shop drawings, samples, procurement of 

critical materials and equipment, receipt of materials with estimated costs of 
major items for which payment will be requested in advance of installation, 
fabrication of special materials and equipment, and their installation and 
testing. 

 
  5. Activities of the State that have an effect on the progress schedule, such as 

the required delivery dates for State furnished materials and equipment and 
other similar items. 

 
  6. Provide a separate report with the following: 
   a. The description of the activity. 
 
   b. The duration of time in calendar days. 
 
   c. For each activity indicate the early start date. 
 
   d. For each activity indicate the early finish date. 
 
   e. For each activity indicate the late start date. 
 
   f. For each activity indicate the late finish date. 
 
   g. Total float time. 
 
   h. Cost of event. 
 
   i. Contract-required dates for completion of all or parts of the Work. 
 
   j. Events are to be used on “Monthly Progress Report” for monthly payment 

request. 
 
 C. Upon completion of the Project Manager’s review, the Contractor shall amend 

the schedule to reflect the comments.  If necessary, the Contractor shall 
participate in a meeting with the Project Manager to discuss the proposed 
schedule and changes required.  Submit the revised schedule for review within 7 
calendar days after receipt of the comments. 
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 D. Use the reviewed schedule for planning, organizing and directing the work, for 
reporting progress, and for requesting payment for the work completed.  Unless 
providing an update, do not make changes to the reviewed schedule without the 
Project Manager’s approval. 

 
 E. Should changes to the schedule be desired, submit a request in writing to the 

Project Manager and indicate the reasons for the proposed change.  If the 
changes are major, the Project Manager may require the Contractor to revise 
and resubmit the schedule at no additional cost to the State.  Contractor shall 
mitigate the impact of all changes by readjusting the sequence of activities, 
duration of time, or resources utilizing available float. 

  1. A change is major if, in the opinion of the Project Manager, the change 
affects the substantial completion date or other contractual and milestone 
dates. 

 
  2. Minor changes are those that only affect activities with adequate float time. 
 
 F. Once the schedule is reviewed by the Project Manager, the Contractor shall 

submit 6 sets of the revised schedule within 14 calendar days. 
 
 G. Throughout the duration of the project, the Project Manager may require more 

detailed breakdowns of activities, logic, and schedule submittals from the 
Contractor. 

 
 H. Updated Schedules:  Submit at monthly intervals or as directed by the Project 

Manager.  The schedule shall reflect all changes occurring since the last update 
including the following: 

  1. Activities started and completed during the previous period. 
 
  2. The estimated duration to complete each activity that was started but not 

completed. 
 
  3. Percentage of cost payable for each activity. 
 
  4. Modifications and pending proposed changes. 
 
  5. Narrative report describing current and anticipated problem areas or delaying 

factors with their impact together with an explanation of corrective actions 
taken or proposed. 

 
 I. Failure on the part of the Contractor to submit updated schedules may be 

grounds for the Project Manager to withhold progress payments for items noted 
on the schedule. 

 
 J. Contractor shall prosecute the work according to the CPM Schedule.  The 

Project Manager shall rely on the reviewed Contractor’s CPM Schedule and 
regular updates for planning and coordination.  The Project Manager’s review of 
the Contractor’s CPM Construction Schedule does not relieve the Contractor of 
its obligation to complete the work within the allotted contract time.  Nor does the 
review grant, reject or in any other way act on the Contractor’s request for 
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adjustments to complete remaining contract work, or for claims of additional 
compensation.  These requests shall be processed in accordance with other 
relevant provisions of the contract. 

 
 K. If the Project Manager issues a field order or change order or other directive that 

affects the sequence or duration of work activities noted on the construction 
progress schedule, the Contractor shall promptly update the schedule.  To 
accomplish this update, add, delete or revise the work activities noted or change 
the logic in the schedule to show the Contractor’s plan to incorporate the change 
into the flow of work.  All change orders and time extension requests that affect 
the construction schedule shall be evaluated based on their impact on the 
approved Construction Schedule. 

 
 L. If the current work is behind schedule or projected to be behind schedule, such 

as negative float on a critical activity or inability to meet the Contract Completion 
Date, the Project Manager may require the Contractor, at the Contractor’s cost, 
to take remedial measures to get the project back on schedule.  This may require 
increasing the work force, working overtime and weekends, air freighting 
materials, or other similar actions. 

 
 M. If at any time the Project Manager determines that any critical activity has fallen 

behind the CPM schedule by 15 calendar days or more, the Contractor shall 
submit a remedial plan to recapture the lost scheduled time.  Include a revised 
schedule.  Furnish the remedial plan no later that 7 calendar days from Project 
Manager’s notification. 

 
 N. If an accelerated schedule is proposed, refer to GENERAL CONDITIONS 

Section 7.22 “CONSTRUCTION SCHEDULE”. 
       

2.03 SCHEDULE OF PRICES 
 A. Furnish a schedule of prices per Project Manager. 
 
 B. Provide a breakdown of the Contract Sum in enough detail to facilitate 

developing and the continued evaluation of Payment Applications.  Provide 
several line items for principal subcontract amounts, or for materials or 
equipment purchased or fabricated and stored, but not yet installed, where 
appropriate.  Round amounts to nearest whole dollar; total shall equal the 
Contract Price. 

 
 C. Each item in the Schedule of Prices and Payment Application shall be complete.  

Include total cost and proportionate share of general overhead and profit for each 
item. 

 
2.04 PAYMENT APPLICATION  
 A. Use the Schedule of Prices as the Monthly Construction Progress Report.  Each 

Payment Application shall be consistent with previous applications and 
payments.  The Project Manager shall determine the appropriateness of each 
payment application item.  
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 B. Payment Application Times:  The State of Hawaii has 30 days from date of 
receipt of invoice to make payment.  The period covered by each Payment 
Application starts on the first day of the month or following the end of the 
preceding period and ends on the last day of the month.  

 
 C. Updating:  Update the schedule of prices listed in the Payment application when 

Change Orders or Contract Modifications result in a change in the Contract Price. 
 
 D. Provide a separate line item for each part of the Work where Payment 

Application may include materials or equipment purchased or fabricated and 
stored, but not yet installed. 

 
 E. Differentiate between items stored on-site and items stored off-site.  Include 

evidence of insurance or bonded warehousing if required. 
 
 F. Provide separate line items for initial cost of materials, for each subsequent stage 

of completion, and for total installed value of that part of the Work. 
 
 G. Payment Application Forms:  Use and submit copies of the Payment Application 

and Construction Progress forms provided by Project Manager. 
 
 H. Application Preparation:  Complete every entry on form.  Execute by a person 

authorized to sign legal documents on behalf of the Contractor. 
  1. Entries shall match data on the Schedule of Prices and Contractor’s 

Construction Schedule.  Use updated schedules if revisions were made.  
Include amounts of Change Orders and Contract Modifications issued before 
last day of construction period covered by application. 

 
 I. No payment will be made until the following are submitted each month: 
  1. Monthly Estimate, 7 copies. 
 
  2. Monthly Progress Report, 7 copies. 
 
  3. Statement of Contract Time, 7 copies. 
 
  4. Updated Submittal Register, 1 copy. 
 
  5. Updated Progress Schedule, 1 copy. 
 
  6. All Daily Reports, 1 copy. 
 
  7. All Payroll Affidavits for work done, 1 copy. 

 
 J. Retainage:  The Department will withhold retainage in compliance with the 

GENERAL CONDITIONS. 
 
 K. Transmittal:  Submit the signed original. 
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2.05 CONTRACTOR DAILY PROGRESS REPORTS 
 A. The General Contractor and all Subcontractors shall keep a daily report of report 

events. 
 
 B. The form of the Contractor Daily Progress Report shall be as directed by the 

Project Manager. 
 
 C. Submit copies of the previous week’s reports on Monday morning at 10:00 a.m. 
 
 D. Submit copies of the reports with the monthly payment request for the whole 

period since the last payment request submittal. 
 
 E. Deliver the reports in hard copy, by e-mail, or web based construction 

management as directed by the Project Manager. 
 
 
PART 3 - EXECUTION (Not Used) 
 

 
END OF SECTION 
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SECTION 01 33 00 - SUBMITTAL PROCEDURES 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. Comply with the GENERAL CONDITIONS “Shop Drawings and Other 

Submittals” section and “Material Samples” section. 
 
 B. This Section includes administrative and procedural requirements for submitting 

Shop Drawings, Product Data, Samples, and other miscellaneous submittals. 
 
 C. Related Sections include the following:  
  1. SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION for 

submitting schedules and reports, including Contractor’s Construction 
Schedule and the Submittals Schedule. 

 
  2. SECTION 01 77 00 - CLOSEOUT PROCEDURES for submitting warranties, 

project record documents and operation and maintenance manuals. 
 
1.02 SUBMITTAL PROCEDURES 
 A. Coordinate Work and Submittals:  Contractor shall certify the submittals were 

reviewed and coordinated. 
 
 B. Submittal Certification:  Provide in MS Word when submitting electronically.  

Project Manager will provide an electronic copy of the Submittal Certification.  
Provide a reproduction (or stamp) of the “Submittal Certification” and furnish the 
required information with all submittals. Include the certification on: 

  1. The title sheet of each shop drawing, or on 
 
  2. The cover sheet of submittals in 8-1/2 inch x 11-inch format, 
 
  3. One face of a cardstock tag (minimum size 3-inch x 6-inch) tied to each 

sample.  On the sample tag, identify the sample to ensure sample can be 
matched to the tag if accidentally separated.  The opposite face of the tag will 
be used by the Project Manager to receive, review, log stamp and include 
comments. 

 
 C. Variances:  The Contractor shall request approval for a variance. Clearly note 

any proposed deviations or variances from the Specifications, Drawings, and 
other Contract Documents on the submittal and also in a separately written letter 
accompanying the submittal. 
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 D. Submittal Certification Form (stamp or digital) 
 

CONTRACTOR’S NAME:  

PROJECT:   

As the General Contractor, we checked this submittal and we certify it is correct, 
complete, and in compliance with Contract Drawings and Specifications.  All 
affected Contractors and suppliers are aware of, and will integrate this submittal 
into their own work. 

SUBMITTAL NUMBER  DATE RECEIVED  

REVISION NUMBER  DATE RECEIVED  

SPECIFICATION SECTION NUMBER /PARAGRAPH NUMBER  

DRAWING NUMBER   

SUBCONTRACTOR’S NAME  

SUPPLIER’S NAME  

MANUFACTURER’S NAME  

NOTE: DEVIATIONS FROM THE CONTRACT DOCUMENTS ARE PROPOSED AS 
FOLLOWS (Indicate “NONE” if there are no deviations) 

 

 

 

CERTIFIED BY  

 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION 
 
3.01 SUBMITTAL REGISTER AND TRANSMITTAL FORM 
 A. Contractor shall use submittal register and transmittal forms as directed by the 

Project Manager. 
 
 B. The listing of required submittals within this Section is provided for the 

Contractor’s convenience.  Review the specification technical sections and 
prepare a comprehensive listing of required submittals.  Furnish submittals to the 
Project Manager for review. 

 
 C. Contractor shall separate each submittal item by listing all submittals in the 

following groups with the items in each group sequentially listed by the 
specification section they come from: 

  1. Administrative 
  2. Data 
  3. Tests 
  4. Closing 
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 D. Contractor shall separate all different types of data as separate line items all with 
the column requirements. 

 
 E. Contractor shall send monthly updates and reconciled copies electronically to the 

Project Manager and the Design Consultant in MS Word or MS Excel or other 
format as accepted by the Project Manager. 
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01 32 00 - 
Construction 
Progress 
Documenta-
tion 

          ■   ■   

01 33 00 - 
Submittal 
Procedures 

  ■           ■   

01 50 00 - 
Temporary 
Facilities and 
Controls 

      ■       ■   

01 52 40 - 
Construction 
Waste 
Management 

     ■ ■       ■   

01 70 00 - 
Execution 
Requirements 

             ■   

01 77 00 - 
Closeout 
Procedures 

■        ■    ■ ■ ■  

02 41 00 - Site 
Demolition 

             ■   

03 20 00 – 
Concrete 
Reinforcing 

■  ■ ■   ■      ■ ■   

03 30 53 – 
Miscellaneous 
Cast-in-Place 
Concrete 

■  ■ ■   ■         

03 40 00 – 
Plant-Precast 
Concrete 
Products for 
Below Grade 
Construction 

■   ■  ■ ■       ■  
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31 00 00 - 
Earthwork 

  ■ ■   ■ ■      ■  

32 11 23 – 
Aggregate 
and/or Graded-
Crushed 
Aggregate 
Base Course 

   ■   ■         

32 12 10 – 
Bituminous 
Tack and 
Prime Coats 

      ■         

32 12 16 – Hot-
Mix Asphalt 
(HMA) for 
Roads 

  ■ ■            

32 16 13 – 
Concrete 
Sidewalks and 
Curbs and 
Gutters 

   ■   ■         

32 17 24 – 
Pavement 
Markings 

  ■ ■   ■         

32 31 13 – 
High-Security 
Chain Link 
Fences 

■ ■ ■ ■   ■       ■  

33 11 00 – 
Water 
Distribution 

  ■ ■   ■       ■  

33 30 00 – 
Sanitary 
Sewers 

■   ■   ■       ■  

 
 

END OF SECTION 
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. Requirements for temporary facilities and controls, including temporary utilities, 

support facilities, and security and protection facilities. 
 
 B. Temporary utilities include but are not limited to, the following: 
  1. Sewers. 
 
  2. Storm drainage. 
 
  3. Water service and distribution. 
 
  4. Sanitary facilities, including toilets, wash facilities, and drinking water 

facilities. 
 
  5. Ventilation. 
 
  6. Electric power service. 
 
  7. Lighting. 
 
  8. Telephone service. 
 
 C. Support facilities include, but are not limited to, the following: 
  1. Project signs. 
 
  2. Storage and fabrication sheds. 
 
  3. Trash, refuse disposal. 
 
  4. Temporary roads and paving. 
 
  5. Erosion controls and site drainage. 
 
 D. Security and protection facilities and measures include, but are not limited to, the 

following: 
  1. Environmental protection. 
 
  2. Stormwater control. 
 
  3. Tree and plant protection. 
 
  4. Site enclosure fence. 
 
  5. Barricades, warning signs, and lights. 
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  6. Pest control. 
 
  7. Fire protection. 
 
 E. Related Sections:  Refer to Divisions 02 through 33 for other temporary 

requirements including ventilation, humidity requirements and products in those 
Sections. 

 
1.02 USE CHARGES 
 A. General:  Cost or use charges for temporary facilities are not chargeable to the 

State and shall be included in the Contract Price.  Allow other entities to use 
temporary services and facilities without cost, including, but not limited to, the 
following: 

  1. Other Contractors with agreements with the State or Federal Government 
working within the contract limits. 

 
  2. Occupants of Project. 
 
  3. Testing agencies. 
 
  4. Project Manager and personnel of authorities having jurisdiction. 
 
1.03 SUBMITTALS 
 A. Temporary Utility Reports:  Submit reports of tests, inspections, meter readings, 

and similar procedures performed on temporary utilities. 
 
 B. Landfill Disposal Receipts:  Submit copies of receipts issued by a landfill facility.  

Include receipts with Contractor Daily Progress Report. 
 
1.04 QUALITY ASSURANCE 
 A. Standards:  Comply with IBC Chapter 33, "Safeguards During Construction", 

ANSI A10.6, "Safety Requirements for Demolition Operations", NECA’s 
"Temporary Electrical Facilities", and NFPA 241, "Construction, Alteration, and 
Demolition Operations". 

  1. Trade Jurisdictions:  Assigned responsibilities for installation and operation of 
temporary utilities are not intended to interfere with trade regulations and 
union jurisdictions. 

 
  2. Electrical Service:  Comply with NECA, NEMA, and UL standards and 

regulations for temporary electric service.  Install service to comply with 
NFPA 70, “National Electrical Code”. 

   a. Tests and Inspections:  Arrange for authorities having jurisdiction to test 
and inspect each temporary utility before use.  Obtain required 
certifications and permits. 
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1.05 PROJECT CONDITIONS 
 A. Temporary Utilities:  At earliest feasible time, when acceptable to the Project 

Manager, change over from use of temporary service to use of permanent 
service. 

  1. Temporary Use of Permanent Facilities:  Installer of each permanent service 
shall assume responsibility for operation, maintenance, and protection of 
each permanent service during its use as a construction facility before Project 
Manager’s acceptance, regardless of previously assigned responsibilities. 

 
 B. Conditions of Use:  The following conditions apply to use of temporary services 

and facilities by all parties engaged in the Work: 
  1. Keep temporary services and facilities clean and neat. 
 
  2. Relocate temporary services and facilities as required by progress of the 

Work. 
 
1.06 PREPARATION AND PROTECTION 
 A. Protection of Property:  Continually maintain adequate protection of the Work 

from damage and protect all property, including but not limited to buildings, 
equipment, furniture, grounds, vegetation, material, utility systems located at and 
adjoining the job site.  Repair, replace or pay the expense to repair damages 
resulting from Contractor’s fault or negligence. 

 
 B. Before starting work to be applied to previously erected constructions, make a 

thorough and complete investigation of the recipient surfaces and determine their 
suitability to receive required additional construction and finishes.  Make any 
repair that is required to properly prepare surfaces, and coordinate the Work to 
provide a suitable surface to receive following Work. 

 
 C. Commencing work by any trade implies acceptance of existing conditions and 

surfaces as satisfactory for the application of subsequent work, and full 
responsibility for finished results and assumption of warranty obligations under 
the Contract. 

 
 D. Protect existing (including interiors) work to prevent damage by vandals or the 

elements.  Provide temporary protection.  Use curtains, barricades, or other 
appropriate methods.  Take positive measures to prevent breakage of glass and 
damage to plastic, aluminum and other finishes. 

 
 E. Repairs and Replacements:  Promptly replace and repair damages to the 

approval of the Project Manager.  Additional time required to secure 
replacements and to make repairs does not justify a time extension. 

 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 A. General:  Provide new materials.  Undamaged, previously used materials in 

serviceable condition may be used if approved by Project Manager.  Provide 
materials suitable for use intended. 
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 B. Plastic Enclosure Fence:  Industry standard 4-feet high plastic fencing with metal 
(or wood) post supports at 10-feet on center connected with a top and bottom 12-
gauge soft annealed galvanized tie wires securely connected to posts.  Posts 
shall be capable of resisting a lateral load of 100 pounds measured at the top of 
the post. 

 
 C. Water:  Potable. 
 
2.02 EQUIPMENT 
 A. Fire Extinguishers:  Hand carried, portable, UL rated.  Provide class and 

extinguishing agent as indicated or a combination of extinguishers of NFPA 
recommended classes for exposures. Comply with NFPA 10 and NFPA 241 for 
classification, extinguishing agent, and size required by location and class of fire 
exposure. 

 
 B. Self Contained Combination Toilet and Urinal Units:  Single occupant units of 

chemical, aerated recirculation, or combustion type; vented; fully enclosed with a 
glass fiber reinforced polyester shell or similar nonabsorbent material.  One 
quarter of, or at least one unit(s) shall contain a handwash sink with potable 
water storage. 

 
 C. Drinking Water Fixtures:  Drinking water fountains or containerized, tap 

dispenser, bottled water drinking water units, or water cooler dispensing water at 
45 - 55 degree F available at Field Office(s) including paper cup supply. 

 
 D. Electrical Outlets:  Properly configured, NEMA polarized outlets to prevent 

insertion of 110 to 120 V plugs into higher voltage outlets; equipped with ground 
fault circuit interrupters, reset button, and pilot light. 

 
 E. Power Distribution System Circuits:  Where permitted and overhead and exposed 

for surveillance, wiring circuits, not exceeding 125 V ac, 20 A rating, and lighting 
circuits may be nonmetallic sheathed cable. 

 
 F. Data and Communication:  Provide service and equipment throughout 

construction period. 
  1. Provide a facsimile machine at Contractor’ field office. 
 
  2. Provide plain paper copier, automatic feed, collating capabilities and printing 

up to 11-inch by 17-inch sheets at Contractor’ field office. 
 
  3. Computer Internet Connection:  Provide a high-speed connection (landline 

satellite or wireless).  Connection shall be separate from the telephone 
service. 
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PART 3 - EXECUTION 
 
3.01 INSTALLATION, GENERAL 
 A. Locate facilities where they will serve Project adequately and result in minimum 

interference with performance of the Work.  Relocate and modify facilities as 
required. 

 
 B. Provide each facility ready for use when needed to avoid delay.  Maintain and 

modify as required.  Do not remove until facilities are no longer needed or are 
replaced by authorized use of completed permanent facilities. 

 
3.02 TEMPORARY UTILITY INSTALLATION 
 A. General:  Engage appropriate local utility company to install temporary service or 

connect to existing service where directed by the Project Manager.  Where utility 
company provides only part of the service, provide the remainder with matching, 
compatible materials and equipment.  Comply with utility company 
recommendations. 

  1. Arrange with utility company, the Department, and existing users for time 
when service can be interrupted, if necessary, to make connections for 
temporary services. 

 
  2. Provide adequate capacity at each stage of construction.  Before temporary 

utility is available, provide trucked in services. 
 
 B. Storm and Sewer Drainage:  If sewers are available, provide temporary 

connections to remove effluent that can be discharged lawfully.  If storm drains 
are not available or cannot be used, provide drainage ditches, dry wells, 
stabilization ponds, and similar facilities.  If neither sewers nor drainage facilities 
can be lawfully used for discharge of effluent, provide containers to remove and 
dispose of effluent off site in a lawful manner. 

  1. Filter out excessive soil, construction debris, chemicals, oils, and similar 
contaminants that might clog sewers, storm drains or pollute waterways 
before discharge. 

 
  2. Connect temporary sewers, if used as directed by sewer department officials. 
 
  3. Maintain temporary sewers and drainage facilities in a clean, sanitary 

condition.  After heavy use, restore normal conditions promptly. 
 
  4. Provide temporary filter beds, settlement tanks, separators, and similar 

devices to purify effluent to levels acceptable to authorities having jurisdiction. 
 
 C. Water Service:  Make arrangements with the utility company for temporary use of 

water, and pay for all expenses.  However, at the option of the Contractor, a 
temporary tap into the facility’s existing water system is allowed, subject to the 
following conditions: 

  1. Comply with the Department of Health’s and County water provider’s 
requirements when tapping into the existing water system.  
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  2. Meter the tapped line and prior to water use, notify the Project Manager to 
observe an initial meter reading. 

 
  3. Take monthly meter readings. Pay the State, on a monthly basis, for water 

used at the current rate per 1,000 gallons.  
 
  4. Payments are to be by check as directed by the Project Manager: 
 
  5. Checks shall be accompanied by the following information: 
   a. Name of facility, Project Name and Title and State Job No. 
 
   b. Contractor’s name. 
 
   c. Initial meter reading for the month and final meter reading for the month. 
 
   d. Volume of water used and the amount due in payment for that water. 
 
  6. Upon completion of the project and just prior to removal of the water meter, 

notify the Project Manager to observe a final meter reading. 
 
  7. Should the Contractor at any time fail to comply with any or all of the above 

conditions, the Department may terminate the use of water.  The Contractor 
shall remove the hookup within 48 hours of notification of such termination. 

 
 D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water 

fixtures.  Comply with regulations and health codes for type, number, location, 
operation, and maintenance of fixtures and facilities. 

  1. Disposable Supplies:  Provide toilet tissue, paper towels, paper cups, and 
similar disposable materials for each facility.  Maintain adequate supply.  
Provide covered waste containers for disposal of used material. 

  
  2. Toilets:  Install self contained toilet units.  Shield toilets to ensure privacy.  

Provide separate facilities for male and female personnel. 
 
  3. Wash Facilities:  Install wash facilities supplied with potable water at 

convenient locations for personnel who handle materials that require wash 
up.  Dispose of drainage properly.  Supply cleaning compounds appropriate 
for each type of material handled. 

   a. Provide safety showers, eyewash fountains, and similar facilities for 
convenience, safety, and sanitation of personnel. 

 
  4. Locate toilets and drinking water fixtures so personnel need not walk more 

than 200-feet horizontally to facilities. 
 
 E. Electric Power Service:  Provide weatherproof, grounded electric power service 

and distribution system of sufficient size, capacity, and power characteristics 
during construction period.  Include meters, transformers, overload protected 
disconnecting means, automatic ground fault interrupters, and main distribution 
switchgear.  Use of State facilities electrical power services will be permitted as 
long as equipment is maintained in a condition acceptable to the Project 
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Manager.  Make arrangements with utility companies for temporary use of 
electricity for construction use.  Pay for all expenses pertaining thereto. 

 
 F. Electrical Distribution:  Provide receptacle outlets adequate for connection of 

power tools and equipment.  Protect wiring, in conduits or other, measures when 
exposed to possible damage or traffic areas.  

 
 G. Lighting:  Provide temporary lighting with local switching that provides adequate 

illumination for construction operations and traffic conditions. 
 
 H. Telephone Service:  Provide temporary telephone service throughout 

construction period for common use facilities used by all personnel engaged in 
construction activities.  Install separate telephone line for the Contractor’s field 
office and first aid station. 

  1. At field office, provide land-line telephone service or if approved by the 
Project Manager, wireless (digital or cellular) telephone service.  Provide 
internet service with ISP with unlimited access.  Provide broadband where 
available. 

 
  2. At each telephone, post a list of important telephone numbers. 
   a. Police and fire departments, 
 
   b. Ambulance service, 
 
   c. Contractor’s home office, 
 
   d. Contract contacts, 
    1) Subcontractors 
 
    2) Suppliers 
 
   e. Department Staff contacts, 
    1) Construction Coordinator 
 
    2) Inspector 
 
   f. State’s Emergency contacts, 
    1) Construction Coordinator after hours 
 
    2) Inspector after hours 
 
   g. Principal Subcontractors’ field and home offices, 
 
   h. User’s office and emergency. 
 
  3. Provide a portable wireless telephone with voice-mail or messaging service 

for superintendent’s use in making and receiving telephone calls when away 
from field office. 
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3.03 SUPPORT FACILITIES INSTALLATION 
 A. General:  Comply with the following: 
  1. Locate field offices, storage sheds, sanitary facilities, and other temporary 

construction and support facilities for easy access or where shown on 
Contract Drawings or as directed by the Project Manager.  

 
  2. Maintain support facilities until near Substantial Completion.  Remove before 

Substantial Completion. 
 
 B. Traffic Controls:  Provide temporary traffic controls at junction of temporary roads 

with public roads.  Include warning signs for public traffic and “STOP” signs for 
entrance onto public roads.  Comply with requirements of authorities having 
jurisdiction and obtain all necessary permits. 

 
 C. Site Drainage:  Comply with all regulatory Best Management Practices. 
  
 D. Temporary Sign(s): 
  1. Install signs where directed by the Project Manager or where indicated to 

inform public and persons seeking entrance to the Project.  Do not permit 
installation of unauthorized signs. 

 
  2. Provide temporary signs to provide directional information to constructional 

personnel and visitors. 
 
  3. Construct signs with durable materials, properly supported or mounted, and 

visible. 
 
 E. Trash, Refuse Disposal:  
  1. Department of Health - Illegal Dumping Notice.  See attachment to Part 3 of 

this section. 
   a. This Notice to be printed out on 8.5x11” paper. 
 
   b. This Notice to be posted at the job site field office and/or in locations 

visible to all contractors, subcontractors, suppliers, vendors, etc. 
throughout the duration of the project. 

 
  2. Illegal Dumping of solid waste could subject the Contractor to fines and could 

lead to felony prosecution in accordance with Chapter 342H, HRS.  For more 
information, see the following web site: 
http://www.hawaii.gov/health/environmental/waste/sw/pdf/Illdump.pdf 

 
  3. Provide waste collection containers in sizes adequate to handle waste from 

construction operations.  Containerize and clearly label hazardous, 
dangerous, or unsanitary waste materials separately from other waste. 

 
  4. Do not burn debris or waste materials on the project site. 
 
  5. Do not bury debris or waste material on the project site unless specifically 

allowed elsewhere in these specifications as backfill material. 
 



 
HAWAII ARMY NATIONAL GUARD (HIARNG) 
SITE UTILITIES REPLACEMENT 
SEWER LINE and WATER LINE, 
WRIGHT STREET TO BUILDING 282  Temporary Facilities and Controls 
KALAELOA (KAPOLEI), HAWAII  01 50 00 - 9 

  6. Haul unusable debris and waste material to an appropriate off site dump 
area.  

   a. Water down debris and waste materials during loading operations or 
provide other measures to prevent dust or other airborne contaminants.  
Cover loads before transporting offsite. 

 
   b. Vacuum, wet mop, or damp sweep when cleaning rubbish and fines 

which can become airborne from floors or other paved areas.  Do not dry 
sweep. 

 
  7. Clean up shall include the collection of all waste paper and wrapping 

materials, cans, bottles, construction waste materials and other objectionable 
materials, and removal as required.  Frequency of clean up shall coincide 
with rubbish producing events. 

 
 F. Janitorial Services:  Provide janitorial services on a weekly basis for the Project 

Manager’s field office, first aid stations, toilets, wash facilities, lunchrooms, and 
similar areas. 

 
3.04 ENVIRONMENTAL CONTROLS 
 A. General:  Provide protection, operate temporary facilities, and conduct 

construction in ways and by methods that comply with environmental regulations 
and that minimize possible air, waterway, and subsoil contamination or pollution 
or other undesirable effects. 

 
 B. Dust Control:  
  1. Prevent dust from becoming airborne at all times including non working 

hours, weekends and holidays in conformance with the State Department of 
Health, Administrative Rules, Title 11, Chapter 60.1   Air Pollution Control. 

 
  2. Contractor is responsible for and shall determine the method of dust control.  

Subject to the Contractor’s choice, the use of water or environmentally 
friendly chemicals may be used over surfaces that create airborne dust. 

 
  3. Contractor is responsible for all damage claims due to their negligence to 

control dust. 
 
 C. Noise Control: 
  1. Keep noise within acceptable levels at all times in conformance with the State 

Department of Health, Administrative Rules, Title 11, Chapter 46   
Community Noise Control.  Obtain and pay for the Community Noise Permit 
when construction equipment or other devices emit noise at levels exceeding 
the allowable limits. 

 
  2. Ensure mufflers and other devices are provided and operational on 

equipment, internal combustion engines and compressors to reduce loud 
disruptive noise levels and maintain equipment to reduce noise to acceptable 
levels. 
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  3. Unless specified elsewhere, do not start construction equipment that meet 
allowable noise limits prior to 6:45 A.M. or equipment exceeding allowable 
noise levels prior to 7:00 A.M. 

 
 D. Erosion Control: 
  1. During grading operations, maintain the grade to prevent damage to adjoining 

property from water and eroding soil. 
 
  2. Install temporary berms, cut off ditches and other provisions needed for 

construction methods and operations.  Should there be a question if the 
temporary measures are insufficient to prevent erosion, the Project Manager 
shall make the final determination.  

 
  3. Construct and maintain drainage outlets and silting basins where shown on 

the Drawings and when required to minimize erosion and pollution of 
waterways during construction. 

 
 E. Tree and Plant Protection:  Install temporary fencing located as indicated or 

outside the drip line of trees to protect vegetation from construction damage.  
Protect existing landscaping and tree root systems from damage, flooding, and 
erosion due to construction activity. 

 
3.05 VIOLATION OF ENVIRONMENTAL PROVISIONS 
 A. Violations of any of the above environmental control requirements or any other 

pollution control requirements; which may also be specified in the other 
Specifications sections, shall be resolved under the SUSPENSION and 
CORRECTIVE WORK Sections of the GENERAL CONDITIONS.  

 
3.06 BARRICADES AND ENCLOSURES 
 A. Barricades:  Before construction operations begin, erect temporary construction 

barricade(s) to prevent unauthorized persons from entering the project area and 
to the extent required by the Project Manager. 

  1. Provide gates in sizes and at locations necessary to accommodate delivery 
vehicles and other construction operations. 

 
  2. Maintain security by limiting number of keys and restricting distribution to 

authorized personnel.  Provide Project Manager with 2 sets of keys. 
 
  3. Maintain temporary construction barricade(s) throughout the duration of the 

Work.  During the course of the project, the Project Manager may require 
additional barricades be provided for the safety of the public.  Contractor shall 
erect the additional barricade(s) at its own expense. 

 
  4. Construction:  Plastic fencing. 
 
 B. Security Enclosure and Lockup: 
  1. Install substantial temporary enclosure around partially completed areas of 

construction. 
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  2. Provide lockable entrances to temporary baseyard to prevent unauthorized 
entrance, vandalism, theft, and similar violations of security. 

 
 C. Temporary Enclosures:  Provide temporary enclosures for protection of 

construction, in progress and completed, from exposure, foul weather, other 
construction operations, and similar activities.  Provide temporary weathertight 
enclosure for building exterior. 

 
3.07 TEMPORARY FIRE PROTECTION 
 A. Until fire protection needs are supplied by permanent facilities, install and 

maintain temporary fire protection facilities of types needed to protect against 
reasonably predictable and controllable fire losses.  Comply with NFPA 241. 

  1. Provide fire extinguishers, installed on walls on mounting brackets, visible 
and accessible from space being served, with sign mounted above. 

   a. Field Offices:  Class A stored pressure water type extinguishers. 
 
   b. Other Locations:  Class ABC dry chemical extinguishers or a combination 

of extinguishers of NFPA recommended classes for exposures. 
 
  2. Store combustible materials in containers in fire safe locations. 
 
  3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary 

fire protection facilities, stairways, and other access routes for firefighting.  
Prohibit smoking in hazardous fire exposure areas. 

 
  4. Supervise welding operations, combustion type temporary heating units, and 

similar sources of fire ignition. 
 
  5. Permanent Fire Protection:  At earliest feasible date in each area of Project, 

complete installation of permanent fire protection facility, including connected 
services, and place into operation and use.  Instruct key personnel on use of 
facilities. 

 
  6. Develop and supervise an overall fire prevention and first aid fire protection 

program for personnel at Project site.  Review needs with local fire 
department and establish procedures to be followed.  Instruct personnel in 
methods and procedures.  Post warnings and information. 

 
3.08 OPERATION, TERMINATION, AND REMOVAL 
 A. Maintenance:  Maintain facilities in good operating condition until removal.  

Protect from damage caused by heat temperatures and similar elements. 
 
 B. Termination and Removal:  Remove each temporary facility when need for its 

service has ended, or when it has been replaced by authorized use of a 
permanent facility, or no later than Substantial Completion.  Complete or, if 
necessary, restore permanent construction that may have been delayed because 
of interference with temporary facility.  Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired. 
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  1. Materials and facilities that constitute temporary facilities are the property of 
Contractor.  The Department reserves the right to take possession of Project 
identification signs. 

 
3.09 ATTACHMENTS 
 A. DEPARTMENT OF HEALTH - ILLEGAL DUMPING NOTICE. 
 
 

END OF SECTION 
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DDEEPPAARRTTMMEENNTT  OOFF  HHEEAALLTTHH  

IILLLLEEGGAALL  DDUUMMPPIINNGG  NNOOTTIICCEE  
  

TThhee  llaaww  rreeqquuiirreess  yyoouu  ttoo  ddiissppoossee  ssoolliidd  wwaassttee  
oonnllyy  aatt  rreeccyycclliinngg  oorr  ddiissppoossaall  ffaacciilliittiieess  

ppeerrmmiitttteedd  bbyy  tthhee  DDeeppaarrttmmeenntt  ooff  HHeeaalltthh..  
  
““SSoolliidd  wwaassttee””  iinncclluuddeess  mmuunniicciippaall  rreeffuussee,,  ccoonn--

ssttrruuccttiioonn  aanndd  ddeemmoolliittiioonn  wwaassttee,,  hhoouusseehhoolldd  
wwaassttee,,  ttiirreess,,  ccaarr  bbaatttteerriieess,,  ddeerreelliicctt  vveehhiicclleess,,  

ggrreeeenn  wwaasstteess,,  ffuurrnniittuurree,,  aanndd  aapppplliiaanncceess..      
  

IIlllleeggaall  dduummppiinngg  ooff  ssoolliidd  wwaassttee    
oorr  aalllloowwiinngg  iilllleeggaall  ddiissppoossaall  ooff  ssoolliidd  wwaassttee  oonn  

yyoouurr  pprrooppeerrttyy  eevveenn  iiff  ccoonnttrraaccttuuaall  oorr  ootthheerr  aarr--
rraannggeemmeennttss  aarree  mmaaddee  ccoouulldd  ssuubbjjeecctt  yyoouu  ttoo  

ffiinneess  ffrroomm  $$1100,,000000  ttoo  $$2255,,000000  ppeerr  ooccccuurrrreennccee    
aanndd  ccoouulldd  lleeaadd  ttoo  ffeelloonnyy  pprroosseeccuuttiioonn    

iinn  aaccccoorrddaannccee  wwiitthh  CChhaapptteerr  334422HH,,  HHRRSS..      
  

CCoonnttaacctt  tthhee  DDeeppaarrttmmeenntt  ooff  HHeeaalltthh,,    
SSoolliidd  WWaassttee  SSeeccttiioonn  aatt  558866--44222266    

ttoo  rreeppoorrtt  iilllleeggaall  dduummppiinngg  aaccttiivviittiieess    
oorr  iiff  yyoouu  hhaavvee  ffuurrtthheerr  qquueessttiioonnss..    
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SECTION 01 52 40 - CONSTRUCTION WASTE MANAGEMENT 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. This Section includes administrative and procedural requirements for the 

following: 
  1. Salvaging nonhazardous demolition and construction waste. 
 
  2. Recycling nonhazardous demolition and construction waste. 
 
  3. Disposing of nonhazardous demolition and construction waste. 
 
 B. Related Sections include the following: 
  1. SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS for 

environmental-protection measures during construction, and location of waste 
containers at Project site. 

 
  2. SECTION 02 41 00 - DEMOLITION for disposition of waste resulting from 

partial demolition of buildings, structures, and site improvements and for 
disposition of hazardous waste. 

 
 C. The State's goal is to apply sound environmental principles in the design, 

construction and use of facilities. As part of the implementation of that goal, the 
Contractor shall: 

  1. Practice efficient waste management when sizing, cutting, and installing 
products and materials and 

 
  2. Use all reasonable means to divert construction and demolition waste from 

landfills and incinerators and to facilitate their recycling or reuse. 
 
1.02 DEFINITIONS 
 A. Construction Waste:  Building and site improvement materials and other solid 

waste resulting from construction, remodeling, renovation, or repair operations.  
Construction waste includes packaging. 

 
 B. Demolition Waste:  Building and site improvement materials resulting from 

demolition or selective demolition operations. 
 
 C. Disposal:  Removal off-site of demolition and construction waste and subsequent 

sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities 
having jurisdiction. 

 
 D. Recycle:  Recovery of demolition or construction waste for subsequent 

processing in preparation for reuse. 
 
 E. Salvage:  Recovery of demolition or construction waste and subsequent sale or 

reuse in another facility. 
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 F. Salvage and Reuse:  Recovery of demolition or construction waste and 
subsequent incorporation into the Work. 

 
1.03 REFERENCES 
 A. A Contractor's Waste Management Guide: Best Management Practices and 

Tools for Job Site Recycling and Waste Reduction in Hawaii, 1999.  Request a 
copy from the State of Hawaii, Clean Hawaii Center (808) 587-3802 or download 
from www.hawaii.gov/dbedt/ert/cwmg/index.html. 

 
 B. Minimizing Construction & Demolition Waste.  State of Hawaii, Department of 

Health guidance on construction and demolition (C&D) waste management and 
listing of permitted C&D waste management facilities.  Download from 
www.state.hi.us/health/eh/shwb/sw. 

 
1.04 PERFORMANCE REQUIREMENTS  
 A. General:  Develop waste management plan that results in end-of-Project rates for 

salvage/recycling of 50 percent by weight of total waste generated by the Work. 
 
 B. Salvage/Recycle Requirements:  State's requirement is to salvage and recycle as 

much nonhazardous demolition and construction waste as possible including the 
following materials: 

  1. Demolition Waste: 
   a. Green waste. 
 
   b. Asphaltic concrete paving. 
 
   c. Concrete. 
 
   d. Concrete reinforcing steel. 
 
   e. Brick. 
 
   f. Concrete masonry units. 
 
   g. Wood studs. 
 
   h. Wood joists. 
 
   i. Plywood and oriented strand board. 
 
   j. Wood paneling. 
 
   k. Wood trim. 
 
   l. Structural and miscellaneous steel. 
 
   m. Rough hardware. 
 
   n. Roofing. 
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   o. Insulation. 
 
   p. Doors and frames. 
 
   q. Door hardware. 
 
   r. Windows. 
 
   s. Glazing. 
 
   t. Metal studs. 
 
   u. Gypsum board. 
 
   v. Acoustical tile and panels. 
 
   w. Carpet. 
 
   x. Carpet pad. 
 
   y. Demountable partitions. 
 
   z. Equipment. 
 
   aa. Cabinets. 
 
   bb. Plumbing fixtures. 
 
   cc. Piping. 
 
   dd. Supports and hangers. 
 
   ee. Valves. 
 
   ff. Sprinklers. 
 
   gg. Mechanical equipment. 
 
   hh. Refrigerants. 
 
   ii. Electrical conduit. 
 
   jj. Copper wiring. 
 
   kk. Lighting fixtures. 
 
   ll. Lamps. 
 
  mm. Ballasts. 
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   nn. Electrical devices. 
 
   oo. Switchgear and panelboards. 
 
   pp. Transformers. 
 
  2. Construction Waste: 
   a. Site-clearing waste (including Green Waste, Soil, Rock). 
 
   b. Masonry and CMU. 
 
   c. Lumber. 
 
   d. Wood sheet materials. 
 
   e. Wood trim. 
 
   f. Metals. 
 
   g. Roofing. 
 
   h. Insulation. 
 
   i. Carpet and pad. 
 
   j. Gypsum board. 
 
   k. Piping. 
 
   l. Electrical conduit. 
 
   m. Packaging:  Regardless of salvage/recycle goal indicated above, salvage 

or recycle 100 percent of the following uncontaminated packaging 
materials: 

    1) Paper. 
 
    2) Cardboard. 
 
    3) Boxes. 
 
    4) Plastic sheet and film. 
 
    5) Polystyrene packaging. 
 
    6) Wood crates. 
 
    7) Plastic pails. 
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1.05 SUBMITTALS 
 A. Waste Management Plan:  Submit 3 copies of plan within 30 days of date 

established for the Notice to Proceed. 
 
 B. Waste Reduction Progress Reports:  Concurrent with each Application for 

Payment, submit three copies of report.  Include separate reports for demolition 
and construction waste.  Failure to submit this report may render the Payment 
Application incomplete and delay payment.  Include the following information (the 
Progress Reports may be submitted in a form similar to Table 2 of Appendix A): 

  1. Material category. 
 
  2. Generation point of waste. 
 
  3. Total quantity of waste in tons. 
 
  4. Quantity of waste salvaged, both estimated and actual in tons. 
 
  5. Quantity of waste recycled, both estimated and actual in tons. 
 
  6. Total quantity of waste recovered (salvaged plus recycled) in tons. 
 
  7. Total quantity of waste recovered (salvaged plus recycled) as a percentage of 

total waste. 
 
  8. Records (Donations, Sales, Recycling/Processing, Landfill/Incinerator) as 

described in the following paragraph). 
 
 C. Before request for Substantial Completion, submit: 
  1. Waste Reduction Calculations:  Before request for Substantial Completion, 

submit three copies of calculated end-of-Project rates for salvage, recycling, 
and disposal as a percentage of total waste generated by the Work.  Fill out 
the actual quantities in Appendix A Table 2 WASTE REDUCTION WORK 
PLAN. Also include an actual Cost/Revenue analysis to be compared with the 
projected Cost/Revenue analysis of the Waste Management Plan (See 
Appendix A Table 3). 

 
  2. Records of Donations:  Indicate receipt and acceptance of salvageable waste 

donated to individuals and organizations.  Indicate whether organization is tax 
exempt. 

 
  3. Records of Sales:  Indicate receipt and acceptance of salvageable waste sold 

to individuals and organizations.  Indicate whether organization is tax exempt. 
 
  4. Recycling and Processing Facility Records:  Indicate receipt and acceptance 

of recyclable waste by recycling and processing facilities licensed to accept 
them.  Include manifests, weight tickets, receipts, and invoices. 

 
  5. Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of 

waste by landfills and incinerator facilities licensed to accept them.  Include 
manifests, weight tickets, receipts, and invoices. 
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 D. Qualification Data:  For Waste Management Coordinator and refrigerant recovery 

technician. 
 
 E. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician 

responsible for recovering refrigerant, stating that all refrigerant that was present 
was recovered and that recovery was performed according to EPA regulations.  
Include name and address of technician and date refrigerant was recovered. 

 
1.06 QUALITY ASSURANCE 
 A. Waste Management Coordinator Qualifications:  Submit qualifications of 

individual designated as Waste Management Coordinator, including resume and 
past related projects. 

 
 B. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved 

certification program. 
 
 C. Regulatory Requirements:  Comply with hauling and disposal regulations of 

authorities having jurisdiction. 
 
 D. Waste Management Conference:  Conduct conference at Project site to comply 

with requirements in SECTION 01 31 00 - PROJECT MANAGEMENT AND 
COORDINATION.  Review methods and procedures related to waste 
management including, but not limited to, the following: 

  1. Review and discuss waste management plan including responsibilities of 
Waste Management Coordinator. 

 
  2. Review requirements for documenting quantities of each type of waste and its 

disposition. 
 
  3. Review and finalize procedures for materials separation and verify availability 

of containers and bins needed to avoid delays. 
 
  4. Review procedures for periodic waste collection and transportation to 

recycling and disposal facilities. 
 
  5. Review waste management requirements for each subcontractor. 
 
1.07 WASTE MANAGEMENT PLAN 
 A. General:  Develop plan consisting of waste identification, waste reduction work 

plan, and cost/revenue analysis.  Use the plan included in Appendix A of this 
section and fill out the appropriate items.    Include separate sections in plan for 
demolition and construction waste. Indicate quantities by weight or volume, but 
use same units of measure throughout waste management plan. 

 
 B. Waste Management Coordinator: Indicate name of individual(s) to be responsible 

for implementing, monitoring, and reporting status of waste management plan. 
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 C. Waste Identification:  Fill out Table 1 of Appendix A.  Indicate anticipated types 
and quantities of demolition, site-clearing, and construction waste generated by 
the Work.  Include estimated quantities and assumptions for estimates. 

 
 D. Waste Reduction Work Plan:  Fill out the estimated quantities in Table 2 of 

Appendix A.  The actual quantities will be filled out at the end of the project.  List 
each type of waste and whether it will be salvaged, recycled, or disposed of in 
landfill or incinerator.  Include points of waste generation, total quantity of each 
type of waste, quantity for each means of recovery, and handling and 
transportation procedures. 

  1. Salvaged Materials for Reuse:  For materials that will be salvaged and reused 
in this Project, describe methods for preparing salvaged materials before 
incorporation into the Work. 

 
  2. Salvaged Materials for Sale:  For materials that will be sold to individuals and 

organizations, include list of their names, addresses, and telephone numbers. 
 
  3. Salvaged Materials for Donation:  For materials that will be donated to 

individuals and organizations, include list of their names, addresses, and 
telephone numbers. 

 
  4. Recycled Materials:  Include list of local receivers and processors and type of 

recycled materials each will accept.  Include names, addresses, and 
telephone numbers. 

 
  5. Disposed Materials:  Indicate how and where materials will be disposed of.  

Include name, address, and telephone number of each landfill and incinerator 
facility. 

 
  6. Handling and Transportation Procedures:  Include method that will be used 

for separating recyclable waste including sizes of containers, container 
labeling, and designated location on Project site where materials separation 
will be located. 

 
 E. Cost/Revenue Analysis:  Fill out Table 3 of Appendix A.  Indicate total cost of 

waste disposal as if there was no waste management plan and net additional 
cost or net savings resulting from implementing waste management plan.  
Include the following: 

  1. Total quantity of waste. 
 
  2. Estimated cost of disposal (cost per unit).  Include hauling and tipping fees 

and cost of collection containers for each type of waste. 
 
  3. Total cost of disposal (with no waste management). 
 
  4. Revenue from salvaged materials. 
 
  5. Revenue from recycled materials. 
 
  6. Savings from reusing materials versus purchasing new materials. 
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  7. Savings in hauling and tipping fees by donating materials. 
 
  8. Savings in hauling and tipping fees that are avoided. 
 
  9. Handling and transportation costs.  Include cost of collection containers for 

each type of waste. 
 
  10. Net additional cost or net savings from waste management plan. 
 
 F. Forms:  Prepare waste management plan on forms included in Appendix A. 
 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 A. Recycled-content, salvaged, or otherwise resource-efficient products are 

specified in appropriate sections. 
 
 
PART 3 - EXECUTION 
 
3.01 PLAN IMPLEMENTATION 
 A. General:  Implement waste management plan as approved by the Project 

Manager.  Provide handling, containers, storage, signage, transportation, and 
other items as required to implement waste management plan during the entire 
duration of the Contract. 

  1. Comply with SECTION 01 50 00 - TEMPORARY FACILITIES AND 
CONTROLS for operation, termination, and removal requirements. 

 
 B. Waste Management Coordinator:  Engage a waste management coordinator to 

be responsible for implementing, monitoring, and reporting status of waste 
management work plan.  Coordinator shall be present at Project site full time for 
duration of Project. 

 
 C. Training:  Train workers, subcontractors, and suppliers on proper waste 

management procedures, as appropriate for the Work occurring at Project site. 
  1. Distribute waste management plan to everyone concerned within three days 

of submittal return. 
 
  2. Distribute waste management plan to entities when they first begin work on-

site.  Review plan procedures and locations established for salvage, 
recycling, and disposal. 

 
  3. Provide education for all on-site workers on efficient waste reduction and 

waste management when, sizing, cutting, and installing products and 
materials. 
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  4. Use meetings, signage, and subcontractor agreements to communicate the 
goals of the waste reduction plan.  Consider incorporating the meetings with 
the safety meetings. 

 
 D. Site Access and Temporary Controls:  Conduct waste management operations to 

ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

  1. Designate and label specific areas on Project site necessary for separating 
materials that are to be salvaged, recycled, reused, donated, and sold. 

 
  2. Comply with SECTION 01 50 00 - TEMPORARY FACILITIES AND 

CONTROLS for controlling dust and dirt, environmental protection, and noise 
control. 

 
 E. Provide a central cutting area to facilitate re-use of existing cutoffs and to 

consolidate scrap for recycling. 
 
3.02 SALVAGING DEMOLITION WASTE 
 A. First consideration shall be given to salvage for reuse since little or no re-

processing is necessary for this method, and less pollution is created when items 
are reused in their original form. Sale or donation of waste suitable for reuse shall 
be considered. 

 
 B. Salvaged Items for Reuse in the Work: 
  1. Clean salvaged items. 
 
  2. Pack or crate items after cleaning.  Identify contents of containers. 
 
  3. Store items in a secure area until installation. 
 
  4. Protect items from damage during transport and storage. 
 
  5. Items shall meet or exceed specification requirements. 
 
  6. Install salvaged items to comply with installation requirements for new 

materials and equipment.  Provide connections, supports, and miscellaneous 
materials necessary to make items functional for use indicated. 

 
 C. Salvaged Items for Sale and Donation:  Sale not permitted on Project site.  Labor 

for loading donated items is acceptable to local trade practices; union labor if 
applicable. 

 
 D. Salvaged Items for State's Use: 
  1. Clean salvaged items. 
 
  2. Pack or crate items after cleaning.  Identify contents of containers. 
 
  3. Store items in a secure area until delivery to State. 
 
  4. Transport items to storage area designated by State. 
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  5. Protect items from damage during transport and storage. 
 
 E. Doors and Hardware:  Brace open end of door frames.  Except for removing door 

closers, leave door hardware attached to doors. 
 
 F. Wood Materials:  Sort and stack members according to size, type, and length.  

Separate lumber, engineered wood products, panel products, and treated wood 
materials. 

 
 G. Metals:  Separate metals by type. 
 
 H. Gypsum Board:  Stack large clean pieces on wood pallets and store in a dry lo-

cation.  Remove edge trim and sort with other metals.  Remove and dispose of 
fasteners. 

 
 I. Acoustical Ceiling Panels and Tile:  Stack large clean pieces on wood pallets and 

store in a dry location.  Separate suspension system, trim, and other metals from 
panels and tile and sort with other metals. 

 
 J. Carpet and Pad:  Roll large pieces tightly after removing debris, trash, adhesive, 

and tack strips. Store clean, dry carpet and pad in a closed container or trailer 
provided by Carpet Reclamation Agency or carpet recycler. 

 
 K. Equipment:  Drain tanks, piping, and fixtures.  Seal openings with caps or plugs.  

Protect equipment from exposure to weather.  Properly dispose of liquids. 
 
 L. Plumbing Fixtures:  Separate by type and size. 
 
 M. Piping:  Reduce piping to straight lengths and store by type and size.  Separate 

supports, hangers, valves, sprinklers, and other components by type and size. 
 
 N. Lighting Fixtures:  Separate lamps by type and protect from breakage. 
 
 O. Electrical Devices:  Separate switches, receptacles, switchgear, transformers, 

meters, panelboards, circuit breakers, and other devices by type. 
 
 P. Conduit:  Reduce conduit to straight lengths and store by type and size. 
 
3.03 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL 
 A. General:  Recycle paper and beverage containers used by on-site workers. 
 
 B. Recycling Incentives:  Revenues, savings, rebates, tax credits, and other 

incentives received for recycling waste materials shall accrue to the State. 
 
 C. Hazardous Materials: 
  1. Materials separated for recycling must be clean:  materials must not contain 

contaminants such as lead-based paint, asbestos, PCB's, or Freon. 
 
  2. Manage hazardous waste materials separately from recyclable materials. 
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 D. Procedures:  Separate recyclable waste from other waste materials, trash, and 

debris.  Separate recyclable waste by type at Project site to the maximum extent 
practical. 

  1. Provide appropriately marked containers or bins for controlling recyclable 
waste until they are removed from Project site.  Include list of acceptable and 
unacceptable materials at each container and bin. 

   a. Make sure bins are in convenient locations as close as possible to where 
material is being generated. 

 
   b. Inspect containers and bins for contamination and remove contaminated 

materials if found. 
 
  2. Stockpile processed materials on-site without intermixing with other materials.  

Place, grade, and shape stockpiles to drain surface water.  Cover to prevent 
windblown dust. 

 
  3. Stockpile materials away from construction area.  Do not store within drip line 

of remaining trees. 
 
  4. Store components off the ground and protect from the weather. 
 
  5. Remove recyclable waste off State's property and transport to recycling 

receiver or processor. 
 
3.04 RECYCLING DEMOLITION WASTE 
 A. Asphaltic Concrete Paving:  Grind asphalt to maximum 1-1/2-inch size. 
  1. Crush asphaltic concrete paving and screen to comply with requirements in 

SECTION 31 00 00 - EARTHWORK for use as base course. 
 
 B. Asphaltic Concrete Paving:  Break up and transport paving to asphalt-recycling 

facility. 
 
 C. Clean Concrete:  Remove reinforcement, other metals, and other contaminants 

from concrete and sort with other metals. 
  1. Pulverize concrete to maximum 1-1/2-inch size. 
 
  2. Crush concrete and screen to comply with requirements in SECTION 
   31 00 00 - EARTHWORK for use as satisfactory soil for fill or subbase. 
 
 D. Clean Masonry:  Remove metal reinforcement, anchors, ties, and other 

contaminants from masonry and sort with other metals. 
  1. Pulverize masonry to maximum 3/4-inch size. 
   a. Crush masonry and screen to comply with requirements in SECTION 
    31 00 00 - EARTHWORK for use as satisfactory soil for fill or subbase. 
 
  2. Clean and stack undamaged, whole masonry units on wood pallets. 
 
 E. Clean untreated, unpainted wood:  Send to permitted recycling facility. 
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 F. Green Waste: Send to permitted recycling facility. 
 
 G. Clean Metals: Send to permitted recycling facility. 
 
3.05 RECYCLING CONSTRUCTION WASTE 
 A. Packaging: 
  1. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and 

store in a dry location. 
 
  2. Polystyrene Packaging:  Separate and bag materials. 
 
  3. Untreated Pallets:  As much as possible, require deliveries using pallets to 

remove pallets from Project site.  For pallets that remain on-site, break down 
pallets into component wood pieces and comply with requirements for 
recycling wood. 

 
  4. Untreated Crates:  Break down crates into component wood pieces and 

comply with requirements for recycling wood. 
 
 B. Wood Materials: 
  1. Untreated Clean Cut-Offs of Lumber:  Grind or chip into small pieces. 
 
  2. Untreated Clean Sawdust:  Bag sawdust that does not contain painted or 

treated wood. 
 
 C. Gypsum Board:  Stack large clean pieces on wood pallets and store in a dry 

location. 
  1. Clean Gypsum Board:  Grind scraps of clean gypsum board using small 

mobile chipper or hammer mill.  Screen out paper after grinding. 
 
3.06 DISPOSAL OF WASTE 
 A. General:  Except for items or materials to be salvaged, recycled, or otherwise 

reused, remove waste materials from Project site and legally dispose of them in a 
landfill or incinerator currently permitted to authorities having jurisdiction. 

  1. Except as otherwise specified, do not allow waste materials that are to be 
disposed of accumulate on-site. 

 
  2. Remove and transport debris in a manner that will prevent spillage. 
 
 B. Burning:  Do not burn waste materials. 
 
 C. Disposal:  Transport waste materials off State's property and legally dispose of 

them at a permitted landfill. 
 
 

END OF SECTION 
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APPENDIX A 
 

WASTE MANAGEMENT PLAN 
 
Project Title: <Insert Project Title> 
 
Waste Management Coordinator: <Insert Name, Title, and contact information> 
 
Recycling Requirement - To recycle/salvage  <Insert Percentage> of waste generated on the site. 
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TABLE 1: WASTE IDENTIFICATION 
Material Est. 

Qty. 
Est. tons 
* 

Point of Generation Comments/Assumptions 

     
     
     
     
     

 
* Avg volume-to-weight conversions are: 
 Mixed waste  5.7 yds/ton 
 Wood   6.7 yds/ton 
 Cardboard   20  yds/ton 
 Drywall     4  yds/ton 
 Rubble     1.4 yds/ton
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TABLE 2: WASTE REDUCTION WORK PLAN 
Material S/R/D 

* 
Est Qty  
S/R/D 
(tons) 

Actual Qty 
S/R/D(tons)

Handling and Transport 
Procedures 

Destination 
(Name, 
address, 
phone) ** 

      
      
      
      
      

 
* S Salvage/Reuse 
 R Recycle 
 D Dispose 
 
**  For materials sent for recycling or disposal, send to facilities currently permitted by the DOH, 

Solid Waste Section (808) 586-4226. 
 
  No solid waste management permit required for on-site processing of clean waste concrete, 

provided the processed product meets the "inert fill material" definition in Chapter 342H, HRS. 
 
  Solid Waste Management Permit required if destination site accepts for processing such waste 

materials (eg. Clean waste concrete) from other sites.
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TABLE 3:  COST/REVENUE ANALYSIS 
Material Est Cost of 

Disposal(1) 
Est Revenue from 
Salvage/Recycle(2) 

Est Cost of 
Salvage/Recycle(3) 

Est Net Savings/Cost 
(1)+(2)-(3) 
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SECTION 01 70 00 - EXECUTION REQUIREMENTS 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. This Section includes general procedural requirements governing execution of 

the Work including the following: 
  1. Construction layout.  Field engineering and surveying. 
 
  2. General installation of products. 
 
  3. Progress cleaning. 
 
  4. Starting and adjusting. 
 
  5. Protection of installed construction. 
 
  6. Correction of the Work. 
 
 B. Related Sections 
  1. SECTION 01 77 00 - CLOSEOUT PROCEDURES. 
 
1.02 SUBMITTALS 
 A. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to 

accept hazardous materials, for hazardous waste disposal. 
 
1.03 NOTIFICATION 
 A. Contact the Project Manager and the Project Contact Person at least 3 working 

days prior to starting any onsite work. 
 
1.04 PROJECT AND SITE CONDITIONS 
 A. Project Contract Limits (Contract Zone Limits) indicate only in general the limits 

of the work involved.  Perform necessary and incidental work, which may fall 
outside of these demarcation lines.  Confine construction activities within the 
Project Contract Limits and do not spread equipment and materials 
indiscriminately about the area. 

 
 B. Disruption of Utility Services: Prearrange work related to the temporary 

disconnection of electrical and other utility systems with the Project Manager.  
Unless a longer notification period is required elsewhere in the Contract 
Documents, notify the Project Manager at least 15 days in advance of any 
interruption of existing utility service.  Time and duration of interruptions are 
subject to the Project Manager’s approval.  Keep the utility interruptions and 
duration to a minimum so as not to cause inconvenience or hardship to the 
facility.  If temporary electrical or other utility systems hook-up is required, 
provide the necessary services.  Pay for temporary services as part of the 
contract, unless specifically noted otherwise. 
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 C. Contractor, Subcontractor(s) and their employees will not be allowed to park in 
zones assigned to Users or facility personnel.  Subject to availability, the Project 
Manager may designate areas outside of the Contract Zone Limits to be used by 
the Contractor.  Restore any lawn area damaged by construction activities. 

 
1.05 QUALITY ASSURANCE 
 A. Land Surveyor Qualifications: A professional land surveyor with a license to 

practice in Hawaii. 
 
 B. Professional Engineer Qualifications:  A professional engineer with a license to 

practice in Hawaii. 
 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION 
 
3.01 EXAMINING THE SITE 
 A. Contractor and Subcontractors are expected to visit the site and make due 

allowances for difficulties and contingencies to be encountered.  Compare 
contract documents with work in place.  Become familiar, with existing conditions, 
the conditions to be encountered in performing the Work, and the requirements 
of the drawings and specifications. 

 
 B. Verify construction lines, grades, dimensions and elevations indicated on the 

drawings before any clearing, excavation or construction begins.  Bring any 
discrepancy to the attention of the Project Manager, and make any change in 
accordance with the Project Manager instruction.  

 
 C. Obtain all field measurements required for the accurate fabrication and 

installation of the Work included in this Contract.  Verify governing dimensions 
and examine adjoining work on which the Contractor or Subcontractor’s work is 
in any way dependent.  Submit differences discovered during the verification 
work to the Project Manager for interpretations before proceeding with the 
associated work.  Exact measurements are the Contractor’s responsibility. 

 
 D. Furnish or obtain templates, patterns, and setting instructions as required for the 

installation of all Work.  Verify dimensions in the field. 
 
 E. Contractor shall accept the site in the condition that exists at the time access is 

granted to begin the Work.  Verify existing conditions and dimensions shown and 
other dimensions not indicated but necessary to accomplish the Work. 

 
 F. Locate all general reference points and take action to prevent their destruction.  

Lay out work and be responsible for lines, elevations and measurements and the 
work executed.  Exercise precautions to verify figures and conditions shown on 
drawings before layout of work. 
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3.02 SITE UTILITIES AND TONING 
 A. Cooperate, coordinate and schedule work to maintain construction progress, and 

accommodate the operations and work of the owners of underground or 
overhead utility lines or other property in removing or altering the lines or 
providing new services. 

 
 B. Contact all the various utility companies before the start of the work to ascertain 

any existing utilities and to develop a full understanding of the utility requirements 
with respect to this Project.  Furnish the Project Manager with evidence that the 
utility companies were contacted. 

 
 C. Should the Contractor discover the existence and location of utilities in the 

contract drawings are not correct, do not disturb the utilities and immediately 
notify the Project Manager. 

 
 D. Do not disturb or modify any utilities encountered, whether shown or not on the 

Contract Drawings, unless otherwise instructed in the drawings and 
specifications or as directed by the Project Manager.  Repair and restore to 
pre-damaged condition any utilities or any other property damaged by 
construction activities. 

 
 E. Transfer to “Field Posted As-Built” drawings the location(s) and depth(s) of new 

and existing utilities that differ from the Contract Drawings.  Locate by azimuth 
and distance and depth(s) from fixed referenced points. 

 
 F. Toning:  Prior to the start of grading, or excavation or trenching work verify and 

confirm the presence, location and depth of existing underground utility lines in 
the area affected by the project, by “toning” or by other appropriate means 
acceptable to the Project Manager.  The intent of this advanced toning is to 
afford the Project Manager an opportunity to identify utility lines that may or may 
not be shown on the drawings and issue a directive to address the existing 
conditions. 

  1. Perform toning using instruments specifically developed and designed for the 
detection of underground pipes and cable utilities. 

 
  2. Notify the Project Manager 48 hours in advance before toning operations.  

Provide information on the proposed toning method and other pertinent 
information. 

 
 G. Recording Toning Information: Upon completion of the toning operation, submit 

drawings that show the location and approximate depth of the existing and newly 
discovered utility lines.  Identify the type of utility lines.  Also, identify where utility 
lines indicated on the drawings are not shown in their approximate location or 
where new utility lines are found or pointed out in the field.  

 
H. After ascertaining the exact location and depth of utilities within the project area, 

mark and protect the locations. 
  1. Acquaint personnel working near utilities with the type, size, location, depth of 

the utilities, and the consequences that might result from disturbances. 
 



 
HAWAII ARMY NATIONAL GUARD (HIARNG) 
SITE UTILITIES RFEPLACEMENT 
SEWER LINE and WATER LINE, 
WRIGHT STREET TO BUILDING 282  Execution Requirements 
KALAELOA (KAPOLEI), HAWAII  01 70 00 - 4 

  2. Do not start trenching or start similar operations until reasonable and 
appropriate precautions to protect the utilities are taken. 

 
 I. For newly identified utility lines, if directed by the Project Manager, manually 

excavate within 2-feet of the utility line to avoid damage.  Under this directive, 
manual excavation is considered additional work. 

 
3.03 FIELD MEASUREMENTS 
 A. Take field measurements to fit and install the Work properly.  Where portions of 

the Work are indicated to fit to other construction, verify dimensions of other 
construction by field measurements before fabrication.  Coordinate fabrication 
schedule with construction progress. 

 
 B. Space Requirements:  Verify space requirements and dimensions of items 

shown diagrammatically on Drawings. 
 
 C. Review of Contract Documents and Field Conditions:  Submit a Request For 

Information (RFI) immediately upon discovery of the need for clarification of the 
Contract Documents.  Include a detailed description of problem encountered, 
together with recommendations for changing the Contract Documents. 

 
3.04 CONSTRUCTION LAYOUT 
 A. Verification:  Before proceeding to lay out the Work, verify layout information 

shown on Drawings, in relation to existing conditions.  If discrepancies are 
discovered, notify the Project Manager promptly. 

 
 B. General:  Engage a licensed land surveyor to lay out the Work using accepted 

surveying practices. 
  1. Establish benchmarks, control points, lines and levels at each story or level of 

construction and elsewhere as needed to locate each element of Project. 
 
  2. Establish dimensions within tolerances indicated.  Do not scale Drawings to 

obtain required dimensions. 
 
  3. Inform installers of lines and levels to which they must comply. 
 
  4. Check the location, level and plumb, of every major element as the Work 

progresses. 
 
  5. Notify the Project Manager when deviations from required lines and levels 

exceed allowable tolerances. 
 
  6. Close site surveys with an error of closure equal to or less than the standard 

established by authorities having jurisdiction. 
 
 C. Site Improvements: Locate and lay out site improvements, including pavements, 

grading, fill and topsoil placement, utility slopes, and invert elevations. 
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 D. Building Lines and Levels: Locate and lay out control lines and levels for 
structures, building foundations, column grids, and floor levels, including those 
required for mechanical and electrical work.  Transfer survey markings and 
elevations for use with control lines and levels.  Level the foundations and piers 
from 2 or more locations. 

 
 E. Record Log: Maintain a log of layout control work.  Record deviations from 

required lines and levels.  Include beginning and ending dates and times of 
surveys, weather conditions, name and duty of each survey party member, and 
types of instruments and tapes used.  Make the log available for reference by the 
Project Manager. 

 
3.05 FIELD ENGINEERING  
 A. Reference Points:  Locate existing permanent or temporary benchmarks, control 

points and similar reference points before beginning the Work.  Preserve and 
protect permanent benchmarks and control points during construction operations. 

  1. Do not change or relocate existing benchmarks or control points without the 
Project Manager’s approval.  Report lost or destroyed permanent 
benchmarks or control points promptly.  Report the need to relocate 
permanent benchmarks or control points to the Project Manager before 
proceeding. 

 
  2. Replace lost or destroyed permanent benchmarks and control points 

promptly.  Base all replacements on the original survey control points. 
 
 B. Benchmarks:  Establish and maintain a minimum of 2 permanent or temporary 

benchmarks on Project site, referenced to data established by survey control 
points.  Comply with authorities having jurisdiction for type and size of 
benchmark. 

  1. Record benchmark locations, with horizontal and vertical data, on Project 
Record Documents. 

 
  2. Where the actual location or elevation of layout points cannot be marked, 

provide temporary reference points sufficient to locate the Work. 
 
  3. Remove temporary reference points when no longer needed.  Restore 

marked construction to its original condition. 
 
3.06 INSTALLATION 
 A. Install materials, items, fixtures required by the various Divisions and Sections of 

the Specifications in accordance with Contract Documents, by workers specially 
trained and skilled in performance of the particular type of work, to meet 
guarantee and regulatory agency requirements.  Should the drawings or 
specifications be void of installation requirements, install the materials, items, 
and fixtures in accordance with the manufacturer’s current specifications, 
recommendations, instructions and directions. 
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3.07 CUTTING AND PATCHING 
 A. Oversee cutting and patching of concrete, masonry, structural members and 

other materials where indicated on drawings and as required by job conditions.  
Unless noted elsewhere in the contract documents, do not cut or patch existing 
or new structural members without previously notifying the Project Manager. 

 
 B. Provide patch materials and workmanship of equal quality to that indicated on the 

drawings or specified for new work. 
 
3.08 CLEANING 
 A. General: Clean the Project site and work areas daily, including common areas.  

Coordinate progress cleaning for joint-use areas where more than one installer 
has worked.  Enforce requirements strictly.  Dispose of materials lawfully. 

  1. Comply with requirements in NFPA 241 for removal of combustible waste 
materials and debris. 

 
  2. Do not hold waste more than 7 days unless approved otherwise by the 

Project Manager. 
 
  3. Containerize hazardous and unsanitary waste materials separately from other 

waste.  Mark containers appropriately and dispose of legally, according to 
regulations. 

 
 B. Site:  Maintain Project site free of waste materials and debris. 
 
 C. Work Areas: Clean areas where work is in progress to the level of cleanliness 

necessary for proper execution of the Work. 
  1. Remove liquid spills promptly. 
 
  2. Where dust would impair proper execution of the Work, broom-clean or 

vacuum the entire work area, as appropriate. 
 
 D. Installed Work: Keep installed work clean.  Clean installed surfaces according to 

written instructions of manufacturer or fabricator of product installed, using only 
cleaning materials specifically recommended.  If specific cleaning materials are 
not recommended, use only cleaning materials that are not hazardous to health 
or property and that will not damage exposed surfaces. 

 
 E. Concealed Spaces: Remove debris from concealed spaces before enclosing the 

space. 
 
 F. Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure 

freedom from damage and deterioration at time of Substantial Completion. 
 
 G. Cutting and Patching: Clean areas and spaces where cutting and patching are 

performed.  Completely remove paint, mortar, oils, putty, and similar materials.  
Thoroughly clean piping, conduit, and similar features before applying paint or 
other finishing materials.  Restore damaged pipe covering to its original 
condition. 
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 H. Waste Disposal: Burying or burning waste materials on-site will not be permitted.  
Washing waste materials down sewers or into waterways will not be permitted. 

 
 I. During handling and installation, clean and protect construction in progress and 

adjoining materials already in place.  Apply protective covering where required to 
ensure protection from damage or deterioration at Substantial Completion. 

 
 J. Clean and provide maintenance on completed construction as frequently as 

necessary through the remainder of the construction period.  Adjust and lubricate 
operable components to ensure operability without damaging effects. 

 
 K. Limiting Exposures: Supervise construction operations to assure that no part of 

the construction, completed or in progress, is subject to harmful, dangerous, 
damaging, or otherwise deleterious exposure during the construction period. 

 
3.09 STARTING AND ADJUSTING 
 A. Start equipment and operating components to confirm proper operation.  

Remove malfunctioning units, replace with new units, and retest. 
 
 B. Adjust operating components for proper operation without binding.  Adjust 

equipment for proper operation. 
 
 C. Test each piece of equipment to verify proper operation.  Test and adjust controls 

and safeties.  Replace damaged and malfunctioning controls and equipment. 
 
3.10 PROTECTION OF INSTALLED CONSTRUCTION  
 A. Provide final protection and maintain conditions that ensure installed Work is 

without damage or deterioration at time of Substantial Completion. 
 
3.11 CORRECTION OF THE WORK 
 A. Repair or replace defective construction.  Restore damaged substrates and 

finishes.  Repairing includes replacing defective parts, refinishing damaged 
surfaces, touching up with matching materials, and properly adjusting operating 
equipment. 

 
 B. Restore permanent facilities used during construction to their specified condition. 
 
 C. Remove and replace damaged surfaces that are exposed to view if surfaces 

cannot be repaired without visible evidence of repair. 
 
 D. Repair defective components that do not operate properly.  Remove and replace 

operating components that cannot be repaired. 
 
 

END OF SECTION 
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SECTION 01 77 00 - CLOSEOUT PROCEDURES  
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 A. This Section includes administrative and procedural requirements for contract 

closeout, including the following: 
  1. Project Record Documents. 
 
  2. Operation and Maintenance Manuals. 
 
  3. Warranties. 
 
  4. Instruction for the State’s personnel. 
 

B. Related documents include the following: 
  1. SECTION 01 70 00 - EXECUTION REQUIREMENTS. 
 
1.02 SUBSTANTIAL COMPLETION 
 A. Preliminary Procedures:  Before requesting a Final Inspection to determine 

Substantial Completion, complete the following items in addition to requirements 
of Article 7 of the GENERAL CONDITIONS. 

  1. Advise the Project Manager of pending insurance changeover requirements. 
 
  2. Submit specific warranties, final certifications, and similar documents. 
 
  3. Obtain and submit occupancy permits, operating certificates, and similar 

releases and access to services and utilities, unless waived by the Project 
Manager. 

 
  4. Arrange to deliver tools, spare parts, extra materials, and similar items to a 

location designated by the Project Manager.  Label with manufacturer’s name 
and model number where applicable. 

 
  5. Make final changeover of permanent locks and deliver keys to the Project 

Manager.  Advise the State’s personnel of changeover in security provisions. 
 
  6. Complete startup testing of systems. 
 
  7. Submit test, adjust, and balance records. 
 
  8. Terminate and remove temporary facilities from Project site, along with 

mockups, construction tools, and similar elements. 
 
  9. Advise the Project Manager of changeover in other utilities. 
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  10. Submit changeover information related to the State’s occupancy, use, 
operation, and maintenance. 

 
  11. Complete final cleaning requirements, including touch up painting. 
 
  12. Touch up and otherwise repair and restore marred exposed finishes to 

eliminate visual defects. 
 
  13. Submit the O&M Manual(s) for review. 
  
1.03 FINAL COMPLETION 
 A. Preliminary Procedures:  Within 10 days from the Project Acceptance Date, 

complete the following items in addition to requirements of GENERAL 
CONDITIONS Article 7 PROSECUTION AND PROGRESS:  
1. Instruct the State’s personnel in operation, adjustment, and maintenance of 

products, equipment, and systems.  Submit demonstration and training media 
materials. 

 
1.04 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 
 A. Preparation:  Submit 2 copies of any updated and action taken list.  In addition to 

requirements of GENERAL CONDITIONS Article 7 PROSECUTION AND 
PROGRESS, include name and identification of each space and area affected by 
construction operations for incomplete items and items needing correction 
including, if necessary, areas disturbed by Contractor that are outside the limits 
of construction. 

  1. Organize list of spaces in sequential order, starting with exterior areas first 
and proceeding from lowest floor to highest floor. 

 
  2. Organize items applying to each space by major element, including 

categories for ceiling, individual walls, floors, equipment, and building 
systems. 

 
  3. Include the following information at the top of each page: 
   a. Project Name and Title. 
 
   b. State Job No. 
 
   c. Date and page number. 
 
   d. Name of Contractor. 
 
1.05 PROJECT RECORD DOCUMENTS AND REQUIREMENTS 
 A. General: 
  1. Definition:  “Project Record Documents”, including Record Drawings, shall 

fulfill the requirements of “Field-Posted As-Built Drawings” listed in the 
GENERAL CONDITIONS. 
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  2. Do not use Project Record Documents for daily construction purposes.  
Protect Project Record Documents from deterioration and loss.  Provide 
access to Project Record Documents for Project Manager’s reference during 
normal working hours.  Maintain these documents as specified in paragraph 
entitled “Record Drawings” hereinafter. 

 
  3. The Designer, under contract with the State, will update the drawings to show 

all addendum, PCD, and sketch changes.  The Project Manager will transmit 
these drawings (vellum) to the Contractor who will make all “red-line” 
corrections to these drawings to record the changes depicted on the 
Contractor’s Field Posted Record (“As-Builts”) by accepted drafting practices 
as approved by the Project Manager. 

 
  4. Where the recorded changes depicted on the Contractor’s Field Posted 

Record (“As-Builts”) are in the form of shop drawings, the Contractor shall 
provide those shop drawings on vellum sheets in the same material and size 
as the drawings transmitted to the Contractor.  The new drawing sheets shall 
be titled and numbered to conform to the construction drawings and clearly 
indicate what information they supercede in the actual construction drawings.  
For example a new drawing that replaces drawing M-3, could be numbered 
M3a. 

 
  5. The Contractor shall bring to the attention of the Project Manager any 

discrepancy between the changes made by the Designer and those depicted 
on addendum, PCD, and sketch changes.  The Project Manager will resolve 
any conflicts. 

 
  6. Submit final Record Documents (Field Posted Record Drawings) within 10 

days after the Final Inspection Date but no later than the Contract Completion 
Date, unless the GENERAL CONDITIONS require an earlier submittal date. 

 
  7. The Contractor shall guarantee the accuracy of its final Record Documents.  

The State will hold the Contractor liable for costs the State incurs as a result 
of inaccuracies in the Contractor’s Record Documents. 

 
  8. Prepare and submit construction photographs and electronic files, damage or 

settlement surveys, property surveys, and similar final record information as 
required by the Project Manager. 

 
  9. Deliver tools, spare parts, extra materials, and similar items to a location 

designated by the Project Manager.  Label with manufacturer’s name and 
model number where applicable. 

 
  10. Submit pest-control final inspection report and warranty. 
 
  11. Submit Final, corrected O&M Manual(s). 
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 B. Record Drawings: 
  1. Maintain a duplicate full-size set of Field Posted Record (“As-Builts”) 

Drawings at the job site.  Clearly and accurately record all deviations from 
alignments, elevations and dimensions, which are stipulated on the drawings 
and for changes directed by the Project Manager that deviate from the 
drawings. 

 
  2. Record changes immediately after they are constructed in place and where 

applicable, refer to the authorizing document (Field Order, Change Order, or 
Contract Modification).  Use red pencil to record changes.  Make Field Posted 
Record Drawings available to the Project Manager at any time so that its 
clarity and accuracy can be monitored. 

   a. Give particular attention to information on concealed elements that cannot 
be readily identified and recorded later. 

 
   b. Accurately record information in an understandable drawing technique. 
 
   c. Record data as soon as possible after obtaining it.  Record and check the 

markup before enclosing concealed installations. 
 
   d. Mark the contract drawings or the shop drawings, whichever is most 

capable of showing actual physical conditions, completely and accurately.  
Where Shop Drawings are marked, show cross-reference on contract 
drawings. 

 
   e. Mark important additional information that was either shown schematically 

or omitted from original Drawings. 
 
   f. Locate concealed building utilities by dimension from bench marks or 

permanent structures.  Locate site utilities by dimensions, azimuth and 
lengths from bench marks or permanent structures. 

 
   g. Note field order numbers, Change Order numbers, Contract Modification 

numbers, Alternate numbers, post-construction drawing numbers (PCD) 
and similar identification (RFI numbers) where applicable. 

 
   h. The Contractor shall initial each deviation and each revision marking. 
 
  3. Use the final updated Contract Drawing set plus applicable shop drawings for 

making the final Field Posted Record Drawings submittal. 
 
  4. Certify drawing accuracy and completeness.  Label and sign the record 

drawings. 
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  5. Label the title sheet and on all sheets in the margin space to the right of the 
sheet number, written from the bottom upward, with the title “FIELD POSTED 
RECORD DRAWINGS” and certification information as shown below.  
Provide a signature line and company name line for each subcontractor that 
will also certify the respective drawing.  Adjust size to fit margin space. 

 
   FIELD POSTED Certified By:                                            Date: ________ 
   RECORD DRAWINGS [Contractor’s Company Name] 
 
  6. Revise the Drawing Index and label the set “FIELD POSTED RECORD 

DRAWINGS”.  Include the label “A COMPLETE SET CONTAINS [_____] 
SHEETS” in the margin at the bottom right corner of each sheet.  Quantify the 
total number of sheets comprising the set.  

 
  7. If the Project Manager determines a drawing does not accurately record a 

deviation or omits relevant information, the State will correct any FIELD 
POSTED RECORD DRAWINGS sheet.   Contractor will be charged for the 
State’s cost to correct the error or omission.  

 
  8. Use the final Field Posted Record Drawings sheets to create one electronic 

version of the set.  The set shall be recorded in Adobe Acrobat PDF (Portable 
Document Format).  Create a single indexed, bookmarked PDF file of the 
entire set of drawings and record on the CD.  Submit one set of the final Field 
Posted Record Drawings sheets and the complete electronic CD set(s). 

 
1.06 WARRANTIES 
 A. Submittal Time:  Submit written manufacturer’s warranties at request of the 

Project Manager for designated portions of the Work where commencement of 
warranties other than Project Acceptance date is indicated. 

 
 B. Partial Occupancy:  Submit properly executed manufacturer’s warranties within 

45 days of completion of designated portions of the Work that are completed and 
occupied or used by the State during construction period by separate agreement 
with Contractor. 

 
 C. Organize manufacturer’s warranty documents into an orderly sequence based on 

the table of contents of the Specifications. 
  1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf 

binders, thickness as necessary to accommodate contents, and sized to 
receive 8-1/2 inch x 11-inch paper. 

 
  2. Provide heavy paper dividers with plastic-covered tabs for each separate 

warranty.  Mark tab to identify the product or installation.  Provide a typed 
description of the product or installation, including the name of the product 
and the name, address, and telephone number of Installer and prime 
contractor. 

 
  3. Identify each binder on the front and spine with the typed or printed title 

“WARRANTIES”, Project Name and Title, State Job Number, and name of 
Contractor. 
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  4. Use the final submittal of the warranties to create an electronic Adobe 
Acrobat PDF (Portable Document Format) version of the bound warranty 
documents files.  Each sheet shall be separately scanned, at 600 DPI or 
better into a PDF file, indexed and recorded on a recordable compact disc 
(CD). 

 
 D. Provide 2 sets of manufacturer’s warranties that exceed one year and one CD as 

part of the closing document submittals.  Provide additional copies of each 
warranty to include in operation and maintenance manuals. 

 
1.07 OPERATION AND MAINTENANCE MANUALS  
 A. Assemble complete sets of operation and maintenance data indicating the 

operation and maintenance of each system, subsystem, and piece of equipment 
not part of a system.  Include operation and maintenance data required in 
individual Specification Sections and as follows: 

  1. Operation Data: 
   a. Emergency instructions and procedures. 
 
   b. System, subsystem, and equipment descriptions, including operating 

standards. 
 
   c. Operating procedures, including startup, shutdown, seasonal, and 

weekend operations. 
 
   d. Description of controls and sequence of operations. 
 
   e. Piping diagrams. 
 
  2. Maintenance Data: 
   a. Manufacturer’s information, Material Safety Data Sheets, and a list of 

spare parts. 
 
   b. Name, address, and telephone number of installer or supplier. 
 
   c. Maintenance procedures. 
 
   d. Maintenance and service schedules for preventive and routine 

maintenance. 
 
   e. Maintenance record forms. 
 
   f. Sources of spare parts and maintenance materials. 
 
   g. Copies of maintenance service agreements. 
 
   h. Copies of warranties and bonds. 
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 B. Use the following 3 paragraph headings, “Notes, Cautions and Warnings”, to 
emphasize important and critical instructions and procedures.  Place the words 
“Notes”, “Cautions”, or “Warnings” immediately before the applicable instructions 
or procedures.  Notes, Cautions and Warnings are defined as follows: 

  1. Note:  highlights an essential operating or maintenance procedure, 
condition or statement. 

 
  2. Caution: highlights an operating or maintenance procedure, practice, 

condition or statement which if not strictly observed, could result in 
damage to or destruction of equipment, loss of designed 
effectiveness, or health hazards to personnel. 

 
  3. Warning: highlights an operating or maintenance procedure, practice, 

condition, or statement that if not strictly observed, could result in 
injury to or death of personnel. 

 
 C. Organize the Operation and Maintenance Manuals into suitable sets of 

manageable size.  Bind and index data in heavy-duty, “D” type 3-ring, 
vinyl-covered, loose-leaf binders, in thickness necessary to accommodate 
contents, with pocket inside the covers to receive folded oversized sheets. Binder 
color shall be maroon, or if not available red.  Identify each binder on front and 
spine with the printed title “OPERATION AND MAINTENANCE MANUAL”, 
Project Name and Title include building number when appropriate, State Job 
Number, Prepared For:  Youth Challenge Academy, Prepared By: Contractor and 
Volume Number.  Each binder is a single volume.  

 
 D. Electronic Format 
  1. Provide all information (narratives, drawings and manual) on a Compact Disc 

(CD).  Provide drawings and plans prepared for the O&M Manuals drawn 
electronically and saved as a PDF file.  Name and index the files for ease of 
identification and updates. 

 
  2. Provide the complete O&M Manual using Adobe Acrobat PDF (Portable 

Document Format) files. Each sheet shall be separately scanned into a PDF 
file, indexed, bookmarked, hyperlinked to the table of contents and recorded 
on a compact disc (CD).  Scanned documents shall be scanned at 600 DPI 
or better.  Indexes and bookmarks may be highlighted or colored text.  The 
final submittal shall include written instructions for installing, accessing and 
retrieving information from the compact disc. 

 
 E. Pre-Final Submittal:  Submit 2 printed sets of Pre-Final Operation and 

Maintenance Manuals, for review by the Project Manager, at least 5 days prior to 
scheduled final inspection. Manuals shall be marked as Pre-Final.  Make any 
correction noted before submitting the final Operation and Maintenance Manuals. 

  1. The user and the Department will each keep one copy of the Pre-Final 
submittal to operate and maintain the facility from the Project Acceptance 
Date through submission of the final submittal.  Therefore, the submittal shall 
contain all the required information that is available at the time of submission. 
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  2. One set will be returned with comments. Additional review comments may 
include problems discovered during the O&M Manual’s review, site 
validation, and facility start up and will be provided to the Contractor after 
facility Project Acceptance Date. 

 
 F. Final Submittal:  Use the final submittal of the manuals to create the electronic 

PDF file version of the bound Operation and Maintenance Manuals documents. 
Include the Submittal (100 percent) review comments along with a response to 
each item.  Provide 6 Final sets of the printed manuals and 6 Final compact 
discs, (CDs) as part of the closing document submittal.  Final printed manual and 
disks shall be marked as Final. 

 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 A. Cleaning Agents:  Use cleaning materials and agents recommended by 

manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning 
agents that are potentially hazardous to health or property or that might damage 
finished surfaces. 

 
 
PART 3 - EXECUTION 
 
3.01 DEMONSTRATION AND TRAINING 
 A. Instruction:  Instruct the State’s personnel to adjust, operate, and maintain 

systems, subsystems, and equipment not part of a system. 
  1. Provide instructors experienced in operation and maintenance procedures. 
 
  2. Provide instruction at mutually accepted times. 
 
  3. Schedule training with the State’s users, through the Project Manager with at 

least 7 days advanced notice. 
 
  4. Coordinate instructors, including providing notification of dates, times, length 

of instruction, and course content. 
 
 B. Program Structure:  Develop an instruction program that includes individual 

training modules for each system and equipment not part of a system, as 
required by individual Specification Sections.  For each training module, develop 
a learning objective and teaching outline.  Include instruction for the following: 

  1. System design and operational philosophy. 
 
  2. Review of documentation. 
 
  3. Operations. 
 
  4. Adjustments. 
 
  5. Troubleshooting. 
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  6. Maintenance. 
 
  7. Repair. 
 
3.02 FINAL CLEANING  
 A. General:  Provide final cleaning.  In addition to requirements of Article 7 of the 

GENERAL CONDITIONS conduct cleaning and waste-removal operations to 
comply with local laws and ordinances and federal and local environmental and 
antipollution regulations. 

 
 B. Cleaning:  Employ experienced workers or professional cleaners for final 

cleaning.  Clean each surface or unit to condition expected in an average 
commercial building cleaning and maintenance program.  Comply with 
manufacturers written instructions unless noted otherwise.  Complete the 
following cleaning operations before requesting final inspection for entire Project 
or for a portion of Project: 

  1. Clean Project site, yard, and grounds, in areas disturbed by construction 
activities, including landscape development areas, of rubbish, waste material, 
litter, and other foreign substances. 

 
  2. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and 

other foreign deposits resulting from construction activities. 
 
  3. Rake grounds that are neither planted nor paved to a smooth, even-textured 

surface. 
 
  4. Remove tools, construction equipment, machinery, and surplus material from 

Project site. 
 
  5. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 

condition, free of stains, films, and similar foreign substances.  Avoid 
disturbing natural weathering of exterior surfaces.  Restore reflective 
surfaces to their original condition. 

 
  6. Remove debris and surface dust from limited access spaces, including: roofs, 

plenums, shafts, trenches, equipment vaults, manholes, attics, and similar 
spaces. 

 
  7. Remove labels that are not permanent. 
 
  8. Touch up and otherwise repair and restore marred, exposed finishes and 

surfaces.  Replace finishes and surfaces that cannot be satisfactorily 
repaired or restored or that already show evidence of repair or restoration. 

   a. Do not paint over “UL” and similar labels, including mechanical and 
electrical nameplates. 

 
  9. Wipe surfaces of mechanical and electrical equipment and similar equipment.  

Remove excess lubrication, paint and mortar droppings, and other foreign 
substances. 
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  10. Replace parts subject to unusual operating conditions. 
 
  11. Leave Project clean and ready for occupancy. 
 
 C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not 

bury debris or excess materials on the State’s property.  Do not discharge 
volatile, harmful, or dangerous materials into drainage and sewer systems or 
onto State property.  Remove waste materials from Project site and dispose of 
lawfully. 

 
 

END OF SECTION 
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SECTION 02 41 00

DEMOLITION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.6 (2006) Safety Requirements for Demolition 
Operations

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010; 
Changes 4-6 2011; Change 7 2012) Safety 
and Health Requirements Manual

1.2   PROJECT DESCRIPTION

1.2.1   Demolition Plan

Prepare a Demolition Plan and submit proposed demolition and removal 
procedures for approval before work is started.  Include in the plan 
procedures for careful removal and disposition of materials specified to be 
salvaged, coordination with other work in progress, a disconnection 
schedule of utility services, a detailed description of methods and 
equipment to be used for each operation and of the sequence of operations.  
Identify components and materials to be salvaged for reuse or recycling 
with reference to paragraph EXISTING FACILITIES TO BE REMOVED.  Append 
tracking forms for all removed materials indicating type, quantities, 
condition, destination, and end use.  Coordinate with Waste Management
Plan.  Provide procedures for safe conduct of the work in accordance with 
EM 385-1-1.  Plan shall be approved by Project Manager prior to work 
beginning.

1.2.2   General Requirements

Do not begin demolition until authorization is received from the Project 
Manager.  The work of this section is to be performed in a manner
that maximizes the value derived from the salvage and recycling of 
materials.  Remove rubbish and debris from the project site; do not
allow accumulations.  The work includes demolition, salvage of identified 
items and materials, and removal of resulting rubbish and debris.  Remove 
rubbish and debris from Government property daily, unless otherwise 
directed.  Store materials that cannot be removed daily in areas specified 
by the Project Manager.  In the interest of occupational safety and health, 
perform the work in accordance with EM 385-1-1, Section 23, Demolition, and 
other applicable Sections.

SECTION 02 41 00  Page 1
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1.3   ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in 
place, to be reused, or to remain the property of the Government.  Repair 
or replace damaged items as approved by the Project Manager.  Coordinate 
the work of this section with all other work indicated.  Construct and 
maintain shoring, bracing, and supports as required.  Ensure that 
structural elements are not overloaded.  Increase structural supports or 
add new supports as may be required as a result of any cutting, removal, or 
demolition work performed under this contract.  Do not overload pavements 
to remain.  Provide new supports and reinforcement for existing 
construction weakened by demolition or removal work.  Repairs, 
reinforcement, or structural replacement require approval by the Project 
Manager prior to performing such work.

1.3.1   Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction.  Provide temporary shoring 
and bracing for support of building components to prevent settlement or 
other movement.  Provide protective measures to control accumulation and 
migration of dust and dirt in all work areas.  Remove dust, dirt, and 
debris from work areas daily.

1.3.2   Trees

Protect trees within the project site which might be damaged during 
demolition, and which are indicated to be left in place, by a 6 foot high 
fence.  Erect and secure fence a minimum of 5 feet from the trunk of 
individual trees or follow the outer perimeter of branches or clumps of 
trees.  Replace any tree designated to remain that is damaged during the 
work under this contract with like-kind or as approved by the Project 
Manager.

1.3.3   Utility Service

Maintain existing utilities indicated to stay in service and protect 
against damage during demolition operations.  Prior to start of work, 
utilities serving each area of alteration or removal will be shut off by 
the Government and disconnected and sealed by the Contractor.

1.3.4   Facilities

Protect electrical and mechanical services and utilities.  Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.  Ensure that no 
elements determined to be unstable are left unsupported and place and 
secure bracing, shoring, or lateral supports as may be required as a result 
of any cutting, removal, or demolition work performed under this contract.

1.4   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted.

1.5   AVAILABILITY OF WORK AREAS

Areas in which the work is to be accomplished will be designated by the 
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Project Manager.

1.6   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Existing Conditions
Demolition Plan

1.7   QUALITY ASSURANCE

Comply with Federal, State, and local hauling and disposal regulations.  In 
addition to the requirements of the "Contract Clauses". conform to the 
safety requirements contained in ASSE/SAFE A10.6.  Comply with the 
Environmental Protection Agency requirements specified.  Use of explosives 
will not be permitted.

1.8   PROTECTION

1.8.1   Traffic Control Signs

Where pedestrian and driver safety is endangered in the area of removal 
work, use traffic barricades with flashing lights.  Notify the Project 
Manager prior to beginning such work.

1.8.2   Protection of Personnel

Before, during and after the demolition work continuously evaluate the 
condition of the structure being demolished and take immediate action to 
protect all personnel working in and around the project site.

1.9   RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated with 
workmen skilled in the trades involved.  Repair or replace items to be 
relocated which are damaged by the Contractor  with new undamaged items as 
approved by the Project Manager.

1.10   EXISTING CONDITIONS

Before beginning any demolition work, survey the site and examine the 
drawings and specifications to determine the extent of the work.  Record 
existing conditions in the presence of the Project Manager showing the 
condition of structures and other facilities adjacent to areas of 
alteration or removal.  Include in the record the possible conflicting 
electrical conduits, plumbing lines, the location and extent of existing 
cracks and other damage and description of surface conditions that exist 
prior to before starting work.  Record shall also include pavement 
markings, signs, and other roadway appurtenances that will be disturbed or 
otherwise need to be restored.  It is the Contractor's responsibility to 
verify and document all required outages which will be required during the 
course of work, and to note these outages on the record document.  Submit 
survey results.
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PART 2   PRODUCTS

2.1   FILL MATERIAL

Comply with excavating, backfilling, and compacting procedures for soils 
used as backfill material to fill voids, depressions or excavations 
resulting from demolition of structures.  Fill material shall be waste 
products from demolition until all waste appropriate for this purpose is 
consumed.

PART 3   EXECUTION

3.1   EXISTING FACILITIES TO BE REMOVED OR ABANDONED

3.1.1   Structures

a.  Remove existing structures indicated to be removed.  Remove 
sidewalks, curbs, gutters and street light bases as indicated.

b.  Demolish concrete and masonry walls in small sections.

c.  Existing concrete manholes and vaults indicated on the drawings to 
be abandoned shall have top slabs/manholes and walls removed, 
bottom slabs perforated to drain and backfilled as indicated on 
the drawings.  Ground and pavements shall be restored after 
removal work.

3.1.2   Utilities and Related Equipment

3.1.2.1   General Requirements

Do not interrupt existing utilities serving occupied or used facilities, 
except when authorized in writing by the Project Manager.  Do not interrupt 
existing utilities serving facilities occupied and used by the Government 
except when approved in writing and then only after temporary utility 
services have been approved and provided.  Do not begin demolition work 
until all utility disconnections have been made.  Shut off and cap 
utilities for future use, as indicated.

3.1.2.2   Disconnecting Existing Utilities

Remove existing utilities as indicated and terminate in a manner conforming 
to the nationally recognized code covering the specific utility and 
approved by the Project Manager.  When utility lines are encountered but 
are not indicated on the drawings, notify the Project Manager prior to 
further work in that area.  Remove meters and related equipment and deliver 
to a location in accordance with instructions of the Project Manager.

3.1.2.3   Abandoning Valves

Valves indicated on the drawings to be abandoned shall be positioned in the 
opened or closed position as indicated.  Valve boxes associated with valves 
to be abandoned shall be removed. Ground and pavements shall be restored 
after removal.

3.1.3   Chain Link Fencing

Remove chain link fencing, gates and other related salvaged items scheduled 
for removal and transport to designated areas.  Remove gates as whole 
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units.  Cut chain link fabric to 25 foot lengths and store in rolls off the 
ground.

3.1.4   Paving and Slabs

Remove concrete and asphaltic concrete paving and slabs including aggregate 
base as indicated.  Concrete sidewalks, curbs, and gutters shall be removed 
for full width and to the nearest scoring or joint unless otherwise 
indicated on the drawings.  Provide neat sawcuts at limits of pavement 
removal as indicated or detailed on the drawings.  Pavement and slabs not 
to be used in this project shall be removed from the Installation at 
Contractor's expense.

3.1.5   Patching

Where removals leave holes and damaged surfaces exposed in the finished 
work, patch and repair these holes and damaged surfaces to match adjacent 
finished surfaces, using on-site materials when available.  Where new work 
is to be applied to existing surfaces, perform removals and patching in a 
manner to produce surfaces suitable for receiving new work.  Finished 
surfaces of patched area shall be flush with the adjacent existing surface 
and shall match the existing adjacent surface as closely as possible as to 
texture and finish.  Patching shall be as specified and indicated.

3.2   DISPOSITION OF MATERIAL

3.2.1   Title to Materials

Except for salvaged items specified in related Sections, and for materials 
or equipment scheduled for salvage, all materials and equipment removed and 
not reused or salvaged, shall become the property of the Contractor and 
shall be removed from Government property.  Title to materials resulting 
from demolition and materials and equipment to be removed is vested in the 
Contractor upon approval by the Project Manager of the Contractor's 
demolition and removal procedures, and authorization by the Project Manager 
to begin demolition.  The Government will not be responsible for the 
condition or loss of, or damage to, such property after contract award.  
Showing for sale or selling materials and equipment on site is prohibited.

3.2.2   Reuse of Materials and Equipment

Remove and store materials and equipment to be reused or relocated to 
prevent damage, and reinstall as the work progresses.

3.2.3   Salvaged Materials and Equipment

Remove materials and equipment that are to be removed by the Contractor and 
that are to remain the property of the Government, and deliver to a storage 
site.

a.  Salvage items and material to the maximum extent possible.

b.  Store all materials salvaged for the Contractor as approved by the 
Project Manager and remove from Government property before 
completion of the contract.  On site sales of salvaged material is 
prohibited.

c.  Remove salvaged items to remain the property of the Government in 
a manner to prevent damage, and packed or crated to protect the 

SECTION 02 41 00  Page 5



SITE UTILITIES REPLACEMENT, SEWER LINE AND WATER LINE CA-1220-C
WRIGHT STREET TO BLDG 282, KALAELOA (KAPOLEI), HAWAII

items from damage while in storage or during shipment.  Items 
damaged during removal or storage must be repaired or replaced to 
match existing items.  Properly identify the contents of 
containers.  Deliver items reserved as property of the Government 
to the areas designated.

3.2.4   Unsalvageable and Non-Recyclable Material

Dispose of unsalvageable and non-recyclable combustible material off the 
site.

3.3   CLEANUP

Remove debris and rubbish.  Remove and transport the debris in a manner 
that prevents spillage on streets or adjacent areas.  Apply local 
regulations regarding hauling and disposal.

3.4   DISPOSAL OF REMOVED MATERIALS

3.4.1   Regulation of Removed Materials

Dispose of debris, rubbish, scrap, and other nonsalvageable materials 
resulting from removal operations with all applicable Federal, State, and 
local regulations as contractually specified.

3.4.2   Burning on Government Property

Burning of materials removed from demolished and deconstructed structures 
will not be permitted on Government property.

3.4.3   Removal from Government Property

Transport waste materials removed from demolished and deconstructed 
structures, except waste soil, from Government property for legal 
disposal.  Dispose of waste soil as directed.

3.5   REUSE OF SALVAGED ITEMS

Recondition salvaged materials and equipment designated for reuse before 
installation.  Replace items damaged during removal and salvage operations 
or restore them as necessary to usable condition.

       -- End of Section --
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SECTION 03 20 00

CONCRETE REINFORCING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 318 (2011; Errata 1 2011; Errata 2 2012; 
Errata 3-4 2013) Building Code 
Requirements for Structural Concrete and 
Commentary

ACI SP-66 (2004) ACI Detailing Manual

ASTM INTERNATIONAL (ASTM)

ASTM A1035/A1035M (2013a) Standard Specification for 
Deformed and Plain, Low-carbon, Chromium, 
Steel Bars for Concrete Reinforcement

ASTM A185/A185M (2007) Standard Specification for Steel 
Welded Wire Reinforcement, Plain, for 
Concrete

ASTM A370 (2012a) Standard Test Methods and 
Definitions for Mechanical Testing of 
Steel Products

ASTM A53/A53M (2012) Standard Specification for Pipe, 
Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless

ASTM A615/A615M (2012) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement

ASTM A675/A675M (2003; R 2009) Standard Specification for 
Steel Bars, Carbon, Hot-Wrought, Special 
Quality, Mechanical Properties

ASTM A706/A706M (2009b) Standard Specification for 
Low-Alloy Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM A884/A884M (2012) Standard Specification for 
Epoxy-Coated Steel Wire and Welded Wire 
Reinforcement
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1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Reinforcement

SD-03 Product Data

Material

SD-06 Test Reports

Material
Tests, Inspections, and Verifications

SD-07 Certificates

Reinforcing Steel

1.3   DELIVERY, STORAGE, AND HANDLING

Reinforcement and accessories shall be stored off the ground on platforms, 
skids, or other supports.

PART 2   PRODUCTS

2.1   DOWELS

Dowels shall conform to ASTM A675/A675M, Grade 80.  Steel pipe conforming 
to ASTM A53/A53M, Schedule 80, may be used as dowels provided the ends are 
closed with metal or plastic inserts or with mortar.

2.2   REINFORCING STEEL

Reinforcing steel shall be deformed bars conforming to ASTM A615/A615M, 
ASTM A706/A706M, or ASTM A1035/A1035M grades and sizes as indicated.

Submit certified copies of mill reports attesting that the reinforcing 
steel furnished contains no less than 25 percent recycled scrap steel and 
meets the requirements specified herein, prior to the installation of 
reinforcing steel.

2.3   WELDED WIRE FABRIC

Welded wire fabric shall conform to ASTM A185/A185M.  When directed by the 
Contracting Officer for special applications, welded wire fabric shall 
conform to ASTM A884/A884M.  For wire with a specified yield strength (fy) 
exceeding 60,000 psi, fy shall be the stress corresponding to a strain of 
0.35 percent.

2.4   WIRE TIES

Wire ties shall be 16 gauge or heavier black annealed steel wire.
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2.5   SUPPORTS

Bar supports shall comply with the requirements of ACI SP-66.  Precast 
concrete supports shall be wedged-shaped, not larger than 3-1/2 by 3-1/2 
inches, of thickness equal to that indicated for concrete cover and have an 
embedded hooked tie-wire for anchorage.  Bar supports used in precast 
concrete with formed surfaces exposed to view shall be the same quality, 
texture and color as the finish surfaces.

2.6   TESTS, INSPECTIONS, AND VERIFICATIONS

Perform material tests, specified and required by applicable standards, by 
an approved laboratory and certified to demonstrate that the materials are 
in conformance with the specifications.  Tests, inspections, and 
verifications shall be performed and certified at the Contractor's 
expense.  Submit certified tests reports of reinforcement steel showing 
that the steel complies with the applicable specifications for each steel 
shipment and identified with specific lots prior to placement.  Submit 
three copies of the heat analyses for each lot of steel furnished 
certifying that the steel conforms to the heat analyses.

2.6.1   Reinforcement Steel Tests

Mechanical testing of steel shall be in accordance with ASTM A370 except as 
otherwise specified or required by the material specifications.  Tension 
tests shall be performed on full cross-section specimens using a gage 
length that spans the extremities of specimens with welds or sleeves 
included.  Chemical analyses of steel heats shall show the percentages of 
carbon, phosphorous, manganese, sulphur and silicon present in the steel.

PART 3   EXECUTION
 
3.1   REINFORCEMENT

Reinforcement steel and accessories shall be fabricated and placed as 
specified and shown and approved shop drawings.  Fabrication and placement 
details of steel and accessories not specified or shown shall be in 
accordance with ACI SP-66 and ACI 318.  Reinforcement shall be cold bent 
unless otherwise authorized.  Bending may be accomplished in the field or 
at the mill.  Bars shall not be bent after embedment in concrete.  Safety 
caps shall be placed on all exposed ends of vertical concrete reinforcement 
bars that pose a danger to life safety.  Wire tie ends shall face away from 
the forms.  Submit detail drawings showing reinforcing steel placement, 
schedules, sizes, grades, and splicing and bending details.  Drawings shall 
show support details including types, sizes and spacing.

3.1.1   Placement

Reinforcement shall be free from loose rust and scale, dirt, oil, or other 
deleterious coating that could reduce bond with the concrete.   
Reinforcement shall be placed in accordance with ACI 318 at locations shown 
plus or minus one bar diameter.   Reinforcement shall not be continuous 
through expansion joints and shall be as indicated through construction or 
contraction joints.  Concrete coverage shall be as indicated or as required 
by ACI 318.  If bars are moved more than one bar diameter to avoid 
interference with other reinforcement, conduits or embedded items, the 
resulting arrangement of bars, including additional bars required to meet 
structural requirements, shall be approved before concrete is placed.
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3.1.2   Splicing

Splices of reinforcement shall conform to ACI 318 and shall be made only as 
required or indicated.  Splicing shall be by lapping; except that lap 
splices shall not be used for bars larger than No. 11 unless otherwise 
indicated.  Lapped bars shall be placed in contact and securely tied or 
spaced transversely apart to permit the embedment of the entire surface of 
each bar in concrete.  Lapped bars shall not be spaced farther apart than 
one-fifth the required length of lap or 6 inches.

3.1.3   Placing Tolerances

3.1.3.1   Spacing

The spacing between adjacent bars and the distance between layers of bars 
may not vary from the indicated position by more than one bar diameter nor 
more than 1 inch.

3.1.3.2   Concrete Cover

The minimum concrete cover of main reinforcement steel bars shall be as 
shown.  The allowable variation for minimum cover shall be as follows:

MINIMUM COVER (inch) VARIATION (inch)

3 plus 3/8

2-1/2 plus 1/4

2 plus 1/4

1-1/2 plus 1/4

3.1.4   Splicing

Splices in steel bars shall be made only as required.  Bars may be spliced 
at alternate or additional locations at no additional cost to the 
Government subject to approval.

3.1.4.1   Lap Splices

Lap splices shall be used only for bars smaller than size 14 and welded 
wire fabric.  Lapped bars may be placed in contact and securely tied or 
spaced transversely apart to permit the embedment of the entire surface of 
each bar in concrete.  Lapped bars shall not be spaced farther apart than 
1/5 the required length of lap or 6 inches.

3.2   WELDED-WIRE FABRIC PLACEMENT

Welded-wire fabric shall be placed in slabs as indicated.  Fabric placed in 
slabs on grade shall be continuous between expansion, construction, and 
contraction joints.  Fabric placement at joints shall be as indicated.
Lap splices shall be made in such a way that the overlapped area equals the 
distance between the outermost crosswires plus 2 inches.  Laps shall be 
staggered to avoid continuous laps in either direction.   Fabric shall be 
wired or clipped together at laps at intervals not to exceed 4 feet.  
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Fabric shall be positioned by the use of supports.

3.3   DOWEL INSTALLATION

Dowels shall be installed in slabs on grade at locations indicated and at 
right angles to joint being doweled.  Dowels shall be accurately positioned 
and aligned parallel to the finished concrete surface before concrete 
placement.  Dowels shall be rigidly supported during concrete placement.  
One end of dowels shall be coated with a bond breaker.

        -- End of Section --
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SECTION 03 30 53

MISCELLANEOUS CAST-IN-PLACE CONCRETE

PART 1   GENERAL

1.1   SUMMARY

Perform all work in accordance with ACI MCP SET Parts 2 and 3.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI MCP SET (2013) Manual of Concrete Practice

ASTM INTERNATIONAL (ASTM)

ASTM C1064/C1064M (2011) Standard Test Method for 
Temperature of Freshly Mixed 
Hydraulic-Cement Concrete

ASTM C143/C143M (2012) Standard Test Method for Slump of 
Hydraulic-Cement Concrete

ASTM C150/C150M (2012) Standard Specification for Portland 
Cement

ASTM C171 (2007) Standard Specification for Sheet 
Materials for Curing Concrete

ASTM C172/C172M (2010) Standard Practice for Sampling 
Freshly Mixed Concrete

ASTM C231/C231M (2010) Standard Test Method for Air 
Content of Freshly Mixed Concrete by the 
Pressure Method

ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete

ASTM C31/C31M (2012) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field

ASTM C39/C39M (2012) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C685/C685M (2011) Concrete Made by Volumetric 
Batching and Continuous Mixing
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ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants

ASTM C94/C94M (2013a) Standard Specification for 
Ready-Mixed Concrete

ASTM D1752 (2004a; R 2008) Standard Specification for 
Preformed Sponge Rubber Cork and Recycled 
PVC Expansion

ASTM D2240 (2005; R 2010) Standard Test Method for 
Rubber Property - Durometer Hardness

ASTM D395 (2003; R 2008) Standard Test Methods for 
Rubber Property - Compression Set

ASTM D412 (2006a; R 2013) Standard Test Methods for 
Vulcanized Rubber and Thermoplastic 
Elastomers - Tension

ASTM D573 (2004; R 2010) Standard Test Method for 
Rubber - Deterioration in an Air Oven

ASTM D75/D75M (2009) Standard Practice for Sampling 
Aggregates

DEPARTMENT OF TRANSPORTATION

DOT HSS (2005) Hawaii Standard Specification for 
Road and Bridge Construction, as amended

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete

1.3   SYSTEM DESCRIPTION

The Government retains the option to sample and test joint sealer, joint 
filler material, waterstop, aggregates and concrete to determine compliance 
with the specifications.  Provide facilities and labor as may be necessary 
to assist the Government in procurement of representative test samples.  
Obtain samples of aggregates at the point of batching in accordance with 
ASTM D75/D75M.  Sample concrete in accordance with ASTM C172/C172M.  
Determine slump in accordance with ASTM C143/C143M and ASTM C231/C231M, 
respectively, when cylinders are molded.  Prepare, cure, and transport 
compression test specimens in accordance with ASTM C31/C31M.  Test 
compression test specimens in accordance with ASTM C39/C39M.  Take samples 
for strength tests not less than once each shift in which concrete is 
produced from each class of concrete required.  Provide a minimum of three 
specimens from each sample; two to be tested at 28 days for acceptance, and 
one will be tested at 7 days for information.

1.3.1   Strength

Acceptance test results are the average strengths of two specimens tested 
at 28 days.  The strength of the concrete is considered satisfactory so 
long as the average of three consecutive acceptance test results equal or 
exceed the specified compressive strength, f'c, and no individual 
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acceptance test result falls below f'c by more than 500 psi.

1.3.2   Construction Tolerances

Apply a Class "C" finish to all surfaces except those specified to receive 
a Class "D" finish.  Apply a Class "D" finish  to all post-construction 
surfaces which will be permanently concealed.  Surface requirements for the 
classes of finish required are as specified in Part 4 of ACI MCP SET.

1.3.3   Concrete Mixture Proportions

Concrete mixture proportions are the responsibility of the Contractor.  
Mixture proportions shall include the dry weights of cementitious 
material(s); the nominal maximum size of the coarse aggregate; the specific 
gravities, absorptions, and saturated surface-dry weights of fine and 
coarse aggregates; the quantities, types, and names of admixtures; and 
quantity of water per cubic yard of concrete.  Provide materials included 
in the mixture proportions of the same type and from the same source as 
will be used on the project.  Specified compressive strength f'c shall be
3,000 psi at 28 days.  The maximum nominal size coarse aggregate is
3/4 inch, in accordance with ACI MCP SET Part 3.  The maximum water cement 
ratio is 0.50.  Submit the applicable test reports and mixture proportions 
that will produce concrete of the quality required, ten days prior to 
placement of concrete.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Installation Drawings

SD-03 Product Data

Curing Materials
Expansion Joint Filler Strips, Premolded
Joint Sealants - Field Molded Sealants
Waterstops
Batching and Mixing Equipment
Conveying and Placing Concrete
Formwork
Forms
Ready-Mix Concrete
Mix Design Data
Accessories
Curing Compound

SD-06 Test Reports

Aggregates
Concrete Mixture Proportions
Compressive Strength Testing
Slump

SD-07 Certificates
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Cementitious Materials
Aggregates
Bill of Lading

1.5   QUALITY ASSURANCE

Indicate specific locations of Concrete Placement, Forms, Steel 
Reinforcement, Expansion Joints, Construction Joints, and Control Joints on 
installation drawings and include, but not be limited to, square feet of 
concrete placements, thicknesses and widths, plan dimensions, and 
arrangement of cast-in-place concrete section.

1.5.1   Regulatory Requirements

The State statutory and regulatory requirements of DOT HSS forms a part of 
this specification to the extent referenced.  Conform to the requirements 
in Section 01 52 40 CONSTRUCTION WASTE MANAGEMENT.

PART 2   PRODUCTS

2.1   MATERIALS

Submit manufacturer's literature from suppliers which demonstrates 
compliance with applicable specifications for the specified materials.

2.1.1   Cementitious Materials

Submit Manufacturer's certificates of compliance, accompanied by mill test 
reports, attesting that the concrete materials meet the requirements of the 
specifications.  Provide cementitious materials that conform to the 
appropriate specifications listed.

2.1.1.1   Portland Cement

ASTM C150/C150M, Type I or II.

2.1.2   Aggregates

Fine and coarse aggregates shall meet the quality and grading requirements 
of DOT HSS Sections 703.01 and 703.02, respectively.  Submit certificates 
of compliance and test reports for aggregates showing the material(s) meets 
the quality and grading requirements of the specifications under which it 
is furnished.

2.1.3   Admixtures

Admixtures to be used, when required or approved, shall comply with the 
appropriate specification listed.  Retest chemical admixtures that have 
been in storage at the project site, for longer than 6 months or that have 
been subjected to freezing, at the expense of the Contractor at the request 
of the Project Manager and will be rejected if test results are not 
satisfactory.

2.1.4   Water

Use fresh, clean, potable water for mixing and curing, free from injurious 
amounts of oil, acid, salt, or alkali, except that non-potable water may be 
used if it meets the requirements of COE CRD-C 400.
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2.1.5   Reinforcing Steel

As specified in Section 03 20 00 CONCRETE REINFORCING.

2.1.6   Expansion Joint Filler Strips, Premolded

Expansion joint filler strips, premolded shall be sponge rubber conforming 
to ASTM D1752, Type I.

2.1.7   Joint Sealants - Field Molded Sealants

Joint sealants - field molded sealants shall conform to ASTM C920, Type M, 
Grade NS, Class 25, use NT for vertical joints and Type M, Grade P, Class 
25, use T for horizontal joints.  Provide polyethylene tape, coated paper, 
metal foil, or similar type bond breaker materials.  The backup material 
needs to be compressible, nonshrink, nonreactive with the sealant, and a 
nonabsorptive material such as extruded butyl or polychloroprene foam 
rubber.  Immediately prior to installation of field-molded sealants, clean 
the joint of all debris and further cleaned using water, chemical solvents, 
or other means as recommended by the sealant manufacturer or directed.

2.1.8   Formwork

The design and engineering of the formwork as well as its construction, 
will be the responsibility of the Contractor.  Submit formwork design prior 
to the first concrete placement.

2.1.9   Form Coatings

Coat forms, for exposed surfaces, with a nonstaining form oil to be applied 
shortly before concrete is placed.

2.1.10   Curing Materials

Provide curing materials conforming to the following requirements.

2.1.10.1   Impervious Sheet Materials

Impervious sheet materials, ASTM C171, type optional, except polyethylene 
film, if used, shall be white opaque.

2.1.10.2   Membrane-Forming Curing Compound

ASTM C309, Type 1-D or 2, Class A or B.

2.2   READY-MIX CONCRETE

a.  Concrete shall be ready-mix concrete with mix design data 
conforming to ACI MCP SET Part 2.  Bill of Lading for each 
ready-mix concrete delivery shall be in accordance with 
ASTM C94/C94M.

b.  Non-exposed concrete elements:  3000 psi minimum compressive 
strength.

c.  Direct-exposed concrete elements (including air-conditioned 
rooms):   5000 psi minimum compressive strength as determined in 
28 calendar days.
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d.  Slump:   1 to 4 inch according to ASTM C143/C143M and ACI MCP SET 
Part 1.

e.  Portland Cement conforming to ASTM C150/C150M, Type or II.

f.  Use one brand and type of cement for formed concrete having 
exposed-to-view finished surfaces.

2.3   STEEL REINFORCEMENT

2.3.1   Deformed Steel Bars

As specified in Section 03 20 00 CONCRETE REINFORCING.

2.3.2   Welded Wire Fabric

As specified in Section 03 20 00 CONCRETE REINFORCING.

2.4   FORMS

Forms shall be of wood, steel, or other approved material and conform to 
ACI MCP SET, Parts 2 and 3.

Provide form release conforming to ACI MCP SET, Part 4.

2.5   ACCESSORIES

2.5.1   Waterstops

Waterstop shall be rubber or neoprene.  When tested in accordance with the 
applicable provisions of ASTM D395, ASTM D412, ASTM D573, and ASTM D2240, 
it shall conform to the following physical requirements:

a.  Tensile strength shall be a minimum of 3000 psi.

b.  The Shore A durometer hardness shall be 60 to 70.

c.  The tensile strength of the test specimen after accelerated aging 
test of 7 days at 158 degrees F shall be not less than 80 percent 
of the original test strength.  The tensile strength of the test 
specimen after aging test of 48 hours in oxygen at 70 degrees C 
and 300 psi shall be not less than 80 percent.

d.  The compression set after 22 hours at 158 degrees F shall be not 
more than 30 percent.

e.  The specific gravity shall be 1.17 plus or minus 0.03.

f.  The elongation shall be a minimum of 450 percent.

g.  The water absorption shall be a maximum of 5 percent by weight 
after immersion in water for two days at 158 degrees F.  Test 
shall be made on specimen of the waterstop not more than 60 days 
prior to delivery.

h.  Two certified copies of the test results shall be furnished to the 
Project Manager for approval.
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2.5.2   Curing Compound

Provide curing compound conforming to ASTM C309.

PART 3   EXECUTION

3.1   PREPARATION

Prepare construction joints to expose coarse aggregate.  The surface shall 
be clean, damp, and free of laitance.  Construct ramps and walkways, as 
necessary, to allow safe and expeditious access for concrete and workmen.  
Remove standing or flowing water, loose particles, debris, and foreign 
matter.  Earth foundations shall be satisfactorily compacted.  Ensure spare 
vibrators are available.  The entire preparation shall be accepted by the 
Government prior to placing.

3.1.1   Embedded Items

Secure reinforcement in place after joints, anchors, and other embedded 
items have been positioned.  Arrange internal ties so that when the forms 
are removed the metal part of the tie is not less than 2 inches from 
concrete surfaces permanently exposed to view or exposed to water on the 
finished structures.  Embedded items shall be free of oil and other foreign 
matters such as loose coatings or rust, paint, and scale.  The embedding of 
wood in concrete is permitted only when specifically authorized or 
directed.  All equipment needed to place, consolidate, protect, and cure 
the concrete shall be at the placement site and in good operating condition.

3.1.2   Formwork Installation

Forms shall be properly aligned, adequately supported, and mortar-tight.  
Provide smooth form surfaces, free from irregularities, dents, sags, or 
holes when used for permanently exposed faces.  Chamfer all exposed joints 
and edges, unless otherwise indicated.

3.1.3   Production of Concrete

3.1.3.1   Ready-Mixed Concrete

Provide ready-mixed concrete conforming to ASTM C94/C94M except as 
otherwise specified.

3.1.3.2   Concrete Made by Volumetric Batching and Continuous Mixing

Concrete made by volumetric batching and continuous mixing shall conform to 
ASTM C685/C685M.

3.1.3.3   Batching and Mixing Equipment

The Contractor has the option of using an on-site batching and mixing 
facility.  The facility shall provide sufficient batching and mixing 
equipment capacity to prevent cold joints.  Submit the method of measuring 
materials, batching operation, and mixer for review, and manufacturer's 
data for batching and mixing equipment demonstrating compliance with the 
applicable specifications.

3.1.4   Waterstops

Install and splice waterstops as directed by the manufacturer.
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3.2   CONVEYING AND PLACING CONCRETE

Concrete placement is not permitted when weather conditions prevent proper 
placement and consolidation without approval.  When concrete is mixed 
and/or transported by a truck mixer, deliver the concrete to the site of 
the work completing the discharge within 1-1/2 hours or 45 minutes when the 
placing temperature is 86 degrees F or greater unless a retarding admixture 
is used.  Convey concrete from the mixer to the forms as rapidly as 
practicable by methods which prevent segregation or loss of ingredients.  
Concrete shall be in place and consolidated within 15 minutes after 
discharge from the mixer.  Deposit concrete as close as possible to its 
final position in the forms and regulate it so that it may be effectively 
consolidated in horizontal layers 18 inches or less in thickness with a 
minimum of lateral movement.  Carry on the placement at such a rate that 
the formation of cold joints will be prevented.  Submit Methods and 
equipment for transporting, handling, depositing, and consolidating the 
concrete prior to the first concrete placement.  Perform conveying and 
placing concrete in conformance with the following:

3.2.1   Consolidation

Consolidate each layer of concrete by internal vibrating equipment.    
Systematically accomplish internal vibration by inserting the vibrator 
through the fresh concrete in the layer below at a uniform spacing over the 
entire area of placement.  The distance between insertions shall be 
approximately 1.5 times the radius of action of the vibrator and overlay 
the adjacent, just-vibrated area by approximately 4 inches.  Ensure that 
the vibrator penetrates rapidly to the bottom of the layer and at least
6 inches into the layer below, if such a layer exists.  Hold vibrator 
stationary until the concrete is consolidated and then withdraw it slowly 
at the rate of about 3 inches per second.

3.2.2   Hot-Weather Requirements

When the rate of evaporation of surface moisture, as determined by use of 
Figure 1 of ACI MCP SET Part 2, is expected to exceed 0.2 psf per hour, 
provisions for windbreaks, shading, fog spraying, or covering with a 
light-colored material shall be made in advance of placement, and such 
protective measures taken as quickly as finishing operations will allow.

3.2.3   Lifts in Concrete

Deposit concrete in horizontal layers not to exceed 24 inches in 
thickness.  Carry on placement at a rate that prevents the formation of 
cold joints.  Place slabs in one lift.

3.3   FORM REMOVAL

Do not remove forms before 24 hours after concrete placement, except as 
otherwise specifically authorized.  Do not remove supporting forms and 
shoring until the concrete has cured for at least 5 days.  When conditions 
require longer curing periods, forms shall remain in place.

3.4   FINISHING

3.4.1   Temperature Requirement

Do not finish or repair concrete when either the concrete or the ambient 
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temperature is below 50 degrees F.

3.4.2   Finishing Formed Surfaces

Remove all fins and loose materials, and surface defects including filling 
of tie holes.  Repair all honeycomb areas and other defects.  Remove all 
unsound concrete from areas to be repaired.  Surface defects greater than
1/2 inch in diameter and holes left by removal of tie rods in all surfaces 
not to receive additional concrete shall be reamed or chipped and filled 
with dry-pack mortar.  Brush-coat the prepared area with an approved epoxy 
resin or latex bonding compound or with a neat cement grout after dampening 
and filling with mortar or concrete.  The cement used in mortar or concrete 
for repairs to all surfaces permanently exposed to view shall be a blend of 
Portland cement and white cement so that the final color when cured is the 
same as adjacent concrete.

3.4.3   Finishing Unformed Surfaces

Float finish all unformed surfaces, that are not to be covered by 
additional concrete or backfill, to elevations shown, unless otherwise 
specified.  Surfaces to receive additional concrete or backfill shall be 
brought to the elevations shown and left as a true and regular surface.  
Slope exterior surfaces for drainage unless otherwise shown.  Carefully 
make joints with a jointing tool.  Finish unformed surfaces to a tolerance 
of 3/8 inch for a float finish as determined by a 10 foot straightedge 
placed on surfaces shown on the drawings to be level or having a constant 
slope.  Do not perform finishing while there is excess moisture or bleeding 
water on the surface.  No water or cement is to be added to the surface 
during finishing.

3.4.3.1   Float Finish

Provide float finished surfaces, screeded and darbied or bullfloated to 
eliminate the ridges and to fill in the voids left by the screed.  In 
addition, the darby or bullfloat shall fill all surface voids and only 
slightly embed the coarse aggregate below the surface of the fresh 
concrete.  When the water sheen disappears and the concrete supports a 
person's weight without deep imprint, complete floating.  Floating shall 
embed large aggregates just beneath the surface, remove slight 
imperfections, humps, and voids to produce a plane surface, compact the 
concrete, and consolidate mortar at the surface.

3.4.3.2   Trowel Finish

Trowelling shall be done immediately following floating to provide a 
smooth, even, dense finish free from blemishes including trowel marks.  
Protect finished surfaces from damage during the construction period.

3.4.3.3   Broom Finish

Apply a broom finish to walking surfaces.  Screed and float the concrete to 
required finish plane with no coarse aggregate visible.  After surface 
moisture disappears, broom or brush the surface with a broom or fiber 
bristle brush in a direction transverse to that of the main traffic or as 
directed.

3.5   CURING AND PROTECTION

Beginning immediately after placement, and continuing for at least 7 days, 
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cure and protect all concrete from premature drying, extremes in 
temperature, rapid temperature change, mechanical damage, and exposure to 
rain or flowing water.  Provide all materials and equipment needed for 
adequate curing and protection at the site of the placement prior to the 
start of concrete placement.  Accomplish moisture preservation of moisture 
for concrete surfaces not in contact with forms by one of the following 
methods:

a.  Continuous sprinkling or ponding.

b.  Application of absorptive mats or fabrics kept continuously wet.

c.  Application of sand kept continuously wet.

d.  Application of impervious sheet material conforming to ASTM C171.

e.  Application of membrane-forming curing compound conforming to 
ASTM C309, Type 1-D, on surfaces permanently exposed to view.  
Accomplish Type 2 on other surfaces in accordance with 
manufacturer's instructions.

Accomplish the preservation of moisture for concrete surfaces placed 
against wooden forms by keeping the forms continuously wet for 7 days.  If 
forms are removed prior to end of the required curing period, use other 
curing methods for the balance of the curing period.  Do not perform 
protection removal if the temperature of the air in contact with the 
concrete may drop more than 60 degrees F within a 24 hour period.

3.6   TESTS AND INSPECTIONS

3.6.1   Field Testing Technicians

The individuals who sample and test concrete, as required in this 
specification, shall have demonstrated a knowledge and ability to perform 
the necessary test procedures equivalent to the ACI minimum guidelines for 
certification of Concrete Field Testing Technicians, Grade I.

3.6.2   Inspection Details and Frequency of Testing

3.6.2.1   Preparations for Placing

Inspect foundation or construction joints, forms, and embedded items in 
sufficient time prior to each concrete placement by the Contractor to 
certify that it is ready to receive concrete.

3.6.2.2   Slump

Check slump once during each shift that concrete is produced for each class 
of concrete required.  Obtain samples in accordance with ASTM C172/C172M 
and tested in accordance with ASTM C143/C143M.

3.6.2.3   Consolidation and Protection

Ensure that the concrete is properly consolidated, finished, protected, and 
cured.
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3.6.3   Action Required

3.6.3.1   Placing

Do not permit placing to begin until the availability of an adequate number 
of acceptable vibrators, which are in working order and have competent 
operators, has been verified.  Do not continue placing if any pile is 
inadequately consolidated.

3.6.3.2   Slump

Whenever a slump test result is outside the specification limits, adjust 
the batch weights of water and fine aggregate prior to delivery of concrete 
to the forms.  The adjustments are to be made so that the water-cement 
ratio does not exceed that specified in the submitted concrete mixture 
proportion.

3.6.4   Reports

Report the results of all tests and inspections conducted at the project 
site informally at the end of each shift.  Submit written reports weekly.  
Deliver within 3 days after the end of each weekly reporting period.

3.7   FORM WORK

Form work shall conform to ACI MCP SET Parts 2 through 5.

3.7.1   Preparation of Form Surfaces

Forms shall be true to line and grade, mortar-tight, and sufficiently rigid 
to prevent objectionable deformation under load.  Form surfaces for 
permanently exposed faces shall be smooth, free from irregularities, dents, 
sags, or holes.  Chamfer exposed joints and exposed edges.  Arrange 
internal ties so that when the forms are removed, the form ties are not 
less than 2 inches from concrete surfaces permanently exposed to view or 
exposed to water on the finished structure.

3.7.2   Form Coating

Forms for unexposed surfaces may be wetted in lieu of coating immediately 
before the placing of concrete.

3.7.3   Removal of Forms

Remove forms carefully to prevent damage to the concrete.  Do not remove 
forms before the expiration of the minimum time indicated below:

Arches, beams and deck-type slabs 144 hours

Columns and walls (lifts 15 feet and under) 24 hours

3.8   STEEL REINFORCING

3.8.1   Fabrication, Splising, and Supports

As specified in Section 03 20 00 CONCRETE REINFORCING.
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3.8.2   Supports

Secure reinforcement in place by the use of metal or concrete supports, 
spacers, or ties.

3.9   EMBEDDED ITEMS

Before placing concrete, take care to determine that all embedded items are 
firmly and securely fastened in place.  Provide embedded items free of oil 
and other foreign matter, such as loose coatings of rust, paint and scale.  
Embedding of wood in concrete is permitted only when specifically 
authorized or directed.

3.10   FIELD TESTING

a.  Provide samples and test concrete for quality control during 
placement.  Sampling of fresh concrete for testing shall be in 
accordance with ASTM C172/C172M.

b.  Test concrete for compressive strength at 7 and 28 days for each 
design mix.  Concrete test specimens shall conform to ASTM C31/C31M.  
Perform Compressive strength testing conforming to ASTM C39/C39M.

c.  Test Slump at the site of discharge for each design mix in 
accordance with ASTM C143/C143M.

d.  Determine temperature of concrete at time of placement in 
accordance with ASTM C1064/C1064M.

       -- End of Section --
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SECTION 03 40 00

PLANT-PRECAST CONCRETE PRODUCTS FOR BELOW GRADE CONSTRUCTION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 211.1 (1991; R 2009) Standard Practice for 
Selecting Proportions for Normal, 
Heavyweight and Mass Concrete

ACI 211.2 (1998; R 2004) Standard Practice for 
Selecting Proportions for Structural 
Lightweight Concrete

ACI 305R (2010) Guide to Hot Weather Concreting

ACI 318 (2011; Errata 1 2011; Errata 2 2012; 
Errata 3-4 2013) Building Code 
Requirements for Structural Concrete and 
Commentary

AMERICAN CONCRETE PIPE ASSOCIATION (ACPA)

ACPA 01-102 (2000) Concrete Pipe Handbook

ACPA 01-110 (1984) Design Manual for Sulfide and 
Corrosion Prediction and Control

ACPA QPC (2005; Ver 3.0) QCast Plant Certification 
Manual

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2010; Errata 2011) Structural Welding 
Code - Steel

AWS D1.4/D1.4M (2011) Structural Welding Code - 
Reinforcing Steel

ASTM INTERNATIONAL (ASTM)

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A36/A36M (2012) Standard Specification for Carbon 
Structural Steel
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ASTM A496/A496M (2007) Standard Specification for Steel 
Wire, Deformed, for Concrete Reinforcement

ASTM A615/A615M (2012) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement

ASTM A706/A706M (2009b) Standard Specification for 
Low-Alloy Steel Deformed and Plain Bars 
for Concrete Reinforcement

ASTM A767/A767M (2009) Standard Specification for 
Zinc-Coated (Galvanized) Steel Bars for 
Concrete Reinforcement

ASTM A775/A775M (2007b) Standard Specification for 
Epoxy-Coated Steel Reinforcing Bars

ASTM A82/A82M (2007) Standard Specification for Steel 
Wire, Plain, for Concrete Reinforcement

ASTM A884/A884M (2012) Standard Specification for 
Epoxy-Coated Steel Wire and Welded Wire 
Reinforcement

ASTM C1064/C1064M (2011) Standard Test Method for 
Temperature of Freshly Mixed 
Hydraulic-Cement Concrete

ASTM C1107/C1107M (2013) Standard Specification for Packaged 
Dry, Hydraulic-Cement Grout (Nonshrink)

ASTM C1244 (2011) Standard Test Method for Concrete 
Sewer Manholes by the Negative Air 
Pressure (Vacuum) Test Prior to Backfill

ASTM C138/C138M (2013) Standard Test Method for Density 
("Unit Weight"), Yield, and Air Content 
(Gravimetric) of Concrete

ASTM C143/C143M (2012) Standard Test Method for Slump of 
Hydraulic-Cement Concrete

ASTM C1478 (2008; R 2013) Standard Specification for 
Storm Drain Resilient Connectors Between 
Reinforced Concrete Storm Sewer 
Structures, Pipes and Laterals

ASTM C150/C150M (2012) Standard Specification for Portland 
Cement

ASTM C171 (2007) Standard Specification for Sheet 
Materials for Curing Concrete

ASTM C192/C192M (2013) Standard Practice for Making and 
Curing Concrete Test Specimens in the 
Laboratory

ASTM C309 (2011) Standard Specification for Liquid 
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Membrane-Forming Compounds for Curing 
Concrete

ASTM C31/C31M (2012) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field

ASTM C33/C33M (2013) Standard Specification for Concrete 
Aggregates

ASTM C330/C330M (2009) Standard Specification for 
Lightweight Aggregates for Structural 
Concrete

ASTM C39/C39M (2012) Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens

ASTM C443 (2011) Standard Specification for Joints 
for Concrete Pipe and Manholes, Using 
Rubber Gaskets

ASTM C595/C595M (2013) Standard Specification for Blended 
Hydraulic Cements

ASTM C618 (2012a) Standard Specification for Coal 
Fly Ash and Raw or Calcined Natural 
Pozzolan for Use in Concrete

ASTM C877 (2008) External Sealing Bands for Concrete 
Pipe, Manholes, and Precast Box Sections

ASTM C891 (2011) Installation of Underground Precast 
Concrete Utility Structures

ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants

ASTM C923 (2008; R 2013) Standard Specification for 
Resilient Connectors Between Reinforced 
Concrete Manhole Structures, Pipes and 
Laterals

ASTM C990 (2009) Standard Specification for Joints 
for Concrete Pipe, Manholes and Precast 
Box Sections Using Preformed Flexible 
Joint Sealants

CSA STANDARDS (CSA)

CSA A23.4 (2009; Update 2010) Precast Concrete - 
Materials and Construction

NATIONAL PRECAST CONCRETE ASSOCIATION (NPCA)

NPCA QC Manual (2012) Quality Control Manual for Precast 
and Prestressed Concrete Plants
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1.2   SYSTEM DESCRIPTION

Furnish precast concrete units designed and fabricated by an experienced 
and acceptable precast concrete manufacturer who has been, for at least 3 
years, regularly and continuously engaged in the manufacture of precast 
concrete work similar to that indicated on the drawings.  Coordinate 
precast work with the work of other trades.

1.2.1   Standard Precast Units

Design standard precast concrete units to withstand indicated design load 
conditions in accordance with applicable industry design standards ACI 318, 
ASTM, ACPA 01-102, Chapter 7-Design for Sulfide Control.  Design shall also 
consider stresses induced during handling, shipping and installation as to 
avoid product cracking or other handling damage.  Indicate design loads for 
precast concrete units on the shop drawings.  Submit drawings for standard 
precast concrete units furnished by the precast concrete producer for 
approval by the Project Manager.  These drawings shall demonstrate that the 
applicable industry design standards have been met.  Include installation 
and construction information on shop drawings.  Include details of steel 
reinforcement size and placement as well as supporting design calculations, 
if appropriate.  Produce precast concrete units in accordance with the 
approved drawings.  Submit cut sheets, for standard precast concrete units, 
showing conformance to project drawings and requirements, and to applicable 
industry design standards listed in this specification.

1.2.2   Custom-Made Precast Units

Submit design calculations for custom-made precast units, prepared and 
sealed by a registered professional engineer, for approval prior to 
fabrication.  Include in the calculations the analysis of units for lifting 
stresses and the sizing of lifting devices.  Submit drawings furnished by 
the precast concrete producer for approval by the Project Manager.  Show on 
these drawings complete design, installation, and construction information 
in such detail as to enable the Project Manager to determine the adequacy 
of the proposed units for the intended purpose.  Include details of steel 
reinforcement size and placement as well as supporting design calculations, 
if appropriate.  Produce precast concrete units in accordance with the 
approved drawings.

1.2.3   Joints and Sealants

Provide joints and sealants between adjacent units of the type and 
configuration indicated on shop drawings meeting specified design and 
performance requirements.

1.2.4   Concrete Mix Design

1.2.4.1   Concrete Mix Proportions

Base selection of proportions for concrete on the methodology presented in 
ACI 211.1 for normal weight concrete and ACI 211.2 for lightweight 
concrete.  Develop the concrete proportions using the same type and brand 
of cement, the same type and brand of pozzolan, the same type and gradation 
of aggregates, and the same type and brand of admixture that will be used 
in the manufacture of precast concrete units for the project.  Do not use 
calcium chloride in precast concrete containing reinforcing steel or other 
embedded metal items.  At a minimum of thirty days prior to precast 
concrete unit manufacturing, the precast concrete producer will submit a 
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mix design and proportions for each strength and type of concrete that will 
be used.  Furnish a complete list of materials, including quantity, type, 
brand and applicable data sheets for all mix design constituents as well as 
applicable reference specifications.  The use of self-consolidating 
concrete is permitted, provided that mix design proportions and 
constituents meet the requirements of this specification.

1.2.4.2   Concrete Strength

Provide precast concrete units with a 28-day compressive strength (f'c) of
4000 psi.

1.2.4.3   Water-to-Cement Ratio

Furnish concrete which will not be exposed to freezing, but which is 
required to be watertight, with a water-cement ratio of 0.48 or less if the 
concrete is exposed to fresh water, or 0.45 or less if exposed to brackish 
water or sea water.  Furnish reinforced concrete exposed to deicer salts, 
brackish water or seawater with a water-cement ratio of 0.40 or less for 
corrosion protection.

1.2.4.4   Corrosion Control for Sanitary Sewer Systems

Follow design recommendations outlined in Chapter 7 of ACPA 01-102 or the 
ACPA 01-110 when hydrogen sulfide is indicated as a potential problem.

1.3   SUBMITTALS

All submittals are the responsibility of the precast concrete producer.  
Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Quality Control Procedures

SD-02 Shop Drawings

Standard Precast Units; G
Custom-Made Precast Units; G

SD-03 Product Data

Standard Precast Units
Embedded Items
Accessories

SD-05 Design Data

Design Calculations
Concrete Mix Proportions

SD-06 Test Reports

Test Reports

SD-07 Certificates
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Quality Control Procedures

1.4   QUALITY ASSURANCE

Demonstrate adherence to the standards set forth in NPCA QC Manual and/or 
ACPA QPC.  Meet requirements written in the subparagraphs below.

1.4.1   NPCA and ACPA Plant Certification

The precast concrete producer shall be certified by the National Precast 
Concrete Association's and/or the American Concrete Pipe Association's 
Plant Certification Program prior to and during production of the products 
for this project.

1.4.2   Qualifications, Quality Control and Inspection

1.4.2.1   Qualifications

Select a precast concrete producer that has been in the business of 
producing precast concrete units similar to those specified for a minimum 
of 3 years.  The precast concrete producer shall maintain a permanent 
quality control department or retain an independent testing agency on a 
continuing basis.

1.4.2.2   Quality Control Procedures

Submit quality control procedures established by the precast manufacturer 
in accordance with NPCA QC Manual and/or ACPA QPC.  Show that the following 
QC tests are performed as required and in accordance with the ASTM 
standards indicated.

a.  Slump:  Perform a slump test for each 150 cu yd of concrete 
produced, or once a day, whichever comes first.  Perform slump 
tests in accordance with ASTM C143/C143M.

b.  Temperature:  Measure the temperature of fresh concrete when slump 
tests are made and when compressive test specimens are made in 
accordance with ASTM C1064/C1064M.

c.  Compressive Strength:  Make at least four compressive strength 
specimens for each 150 cubic yards of concrete of each mix in 
accordance with the following Standards: ASTM C31/C31M, 
ASTM C192/C192M, ASTM C39/C39M.

d.  Unit Weight:  Perform tests for unit weight a minimum of once per 
week to verify the yield of batch mixes.  Perform unit weight 
tests for each 100 cu yd of lightweight concrete in accordance 
with ASTM C138/C138M.

1.4.2.3   Inspection

The Project Manager may place an inspector in the plant when the units 
covered by this specification are being manufactured.  The burden of 
payment for plant inspection will be clearly detailed in the 
specification.  The precast concrete producer shall give notice 14 days 
prior to the time the units will be available for plant inspection.  
Neither the exercise nor waiver of inspection at the plant will affect the 
Government's right to enforce contractual provisions after units are 
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transported or erected.

1.4.2.4   Test Reports

Submit the following as specified in paragraph SUBMITTALS:

1.4.2.4.1    Material Certifications and/or Laboratory Test Reports

Include mill tests and all other test data, for Portland cement, blended 
cement, pozzolans, aggregate, admixtures, and curing compound proposed for 
use on this project.

1.4.2.4.2   Mix Test

Reports showing that the mix has been successfully tested to produce 
concrete with the properties specified and will be suitable for the job 
conditions.  Such tests may include compressive strength, flexural 
strength, abrasion and absorption.  Clearly detail in the specifications 
special tests for precast concrete or cast-in items.

1.4.2.4.3   Self-Consolidating Concrete

icient documentation, when the use of self-consolidating concrete (SCC) is 
proposed, showing a minimum of 30-days production track records 
demonstrating that SCC is appropriate for casting of the product.

1.4.2.4.4   In-Plant QA/QC Inspection Reports

Upon the request of the Project Manager.

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Delivery

Deliver precast units to the site in accordance with the delivery schedule 
to avoid excessive build-up of units in storage at the site.  Upon delivery 
to the jobsite, all precast concrete units will be inspected by the Project 
Manager for quality and final acceptance.

1.5.2   Storage

Store units off the ground or in a manner that will minimize potential 
damage.

1.5.3   Handling

Handle, transport, and store products in a manner to minimize damage.  
Lifting devices or holes shall be consistent with industry standards.  
Perform lifting with methods or devices intended for this purpose as 
indicated on shop drawings.

PART 2   PRODUCTS

2.1   MATERIALS

Except as otherwise specified in the following paragraphs, conform material 
to Section 03 30 53 MISCELLANEOUS CAST-IN-PLACE CONCRETE and Section 
03 20 00 CONCRETE REINFORCING.
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2.1.1   Cement

Furnish cement conforming to ASTM C150/C150M, Type I or II.  Furnish 
blended cements that conform to ASTM C595/C595M.

2.1.2   Fly Ash and Pozzolans

Fly ash is used as a supplementary cementitious material (SCM) conforming 
to ASTM C618, Class C or F with 4 percent maximum loss on ignition and 35 
percent maximum cement replacement by weight.

2.1.3   Water

Furnish water potable or free of deleterious substances in amounts harmful 
to concrete or embedded metals.

2.1.4   Aggregates

2.1.4.1   Selection

Furnish aggregates conforming to ASTM C33/C33M.  Provide aggregates not 
containing any substance, which may be deleteriously reactive with the 
alkalies in the cement.

2.1.4.2   Aggregates for Lightweight Concrete

ASTM C330/C330M.

2.1.5   Reinforcement

2.1.5.1   Reinforcing Bars

a.  Deformed Billet-steel: ASTM A615/A615M
b.  Deformed Low-alloy steel: ASTM A706/A706M

2.1.5.2   Reinforcing Wire

a.  Plain Wire: ASTM A82/A82M
b.  Deformed Wire: ASTM A496/A496M

2.1.5.3   Epoxy Coated Reinforcement

a.  Reinforcing Bars: ASTM A775/A775M
b.  Wires and Fabric: ASTM A884/A884M

2.1.5.4   Galvanized Reinforcement

Provide galvanized reinforcement conforming to ASTM A767/A767M.

2.1.6   Inserts and Embedded Metal

All items embedded in concrete shall be of the type required for the 
intended task, and meet the following standards.

a.  Structural Steel Plates, Angles, etc.: ASTM A36/A36M
b.  Hot-dipped Galvanized: ASTM A153/A153M
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2.1.7   Accessories

Submit proper installation instructions and relevant product data for items 
including, but not limited to, sealants, gaskets, connectors, steps, cable 
racks and other items installed before or after delivery.

a.  Rubber Gaskets for Circular Concrete Sewer Pipe and Culvert Pipe:
ASTM C443.

b.  External Sealing Bands for Noncircular Sewer, Storm Drain and 
Culvert Pipe:  ASTM C877.

c.  Preformed Flexible Joint Sealants for Concrete Pipe, Manholes, and 
Manufactured Box Sections:  ASTM C990.

d.  Elastomeric Joint Sealants: ASTM C920.

2.1.8   Pipe Entry Connectors

Pipe entry connectors shall conform to ASTM C923 or ASTM C1478.

2.1.9   Grout

Nonshrink Grout shall conform to ASTM C1107/C1107M.  Cementitious grout 
shall be a mixture of Portland cement, sand, and water.  Proportion one 
part cement to approximately 2.5 parts sand, with the amount of water based 
on placement method.

PART 3   EXECUTION

3.1   FABRICATION AND PLACEMENT

Perform fabrication in accordance with NPCA QC Manual and/or ACPA QPC 
unless specified otherwise.

3.1.1   Forms

Use forms, for manufacturing precast concrete products, of the type and 
design consistent with industry standards and practices.  They should be 
capable of consistently providing uniform products and dimensions.  
Construct forms so that the forces and vibrations to which the forms will 
be subjected can cause no product damage.  Clean forms of concrete build-up 
after each use.  Apply form release agents according to the manufacturers 
recommendations and do not allow to build up on the form casting surfaces.

3.1.2   Reinforcement

Follow applicable ASTM Standard or ACI 318 for placement and splicing.  
Fabricate cages of reinforcement either by tying the bars or wires into 
rigid assemblies or by welding, where permissible, in accordance with 
AWS D1.4/D1.4M.  Position reinforcing as specified by the design and so 
that the concrete cover conforms to requirements.  The tolerance on 
concrete cover shall be one-third of that specified but not more than
1/2 inch.  Provide concrete cover not less than 1/2 inch.  Take positive 
means to assure that the reinforcement does not move significantly during 
the casting operations.
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3.1.3   Embedded Items

Position embedded items at locations specified in the design documents.  
Perform welding in accordance with AWS D1.1/D1.1M when necessary.  Hold 
rigidly in place inserts, plates, weldments, lifting devices and other 
items to be imbedded in precast concrete products so that they do not move 
significantly during casting operations.  Submit product data sheets and 
proper installation instruction for anchors, lifting inserts and other 
devices.  Clearly indicate the products dimensions and safe working load.

3.2   CONCRETE

3.2.1   Concrete Mixing

Mixing operations shall produce batch-to-batch uniformity of strength, 
consistency, and appearance.

3.2.2   Concrete Placing

Deposit concrete into forms as near to its final location as practical.  
Keep the free fall of the concrete to a minimum.  Consolidate concrete in 
such a manner that segregation of the concrete is minimized and honeycombed 
areas are kept to a minimum.  Use vibrators to consolidate concrete with 
frequencies and amplitudes sufficient to produce well consolidated concrete.

3.2.2.1   Hot Weather Concreting

Recommendations for hot weather concreting are given in detail in ACI 305R.  
During hot weather, give proper attention to constituents, production 
methods, handling, placing, protection, and curing to prevent excessive 
concrete temperatures or water evaporation that could impair required 
strength or serviceability of the member or structure.  The temperature of 
concrete at the time of placing shall not exceed 90 degrees F.

3.2.3   Concrete Curing

Commence curing immediately following the initial set and completion of 
surface finishing.

3.2.3.1   Curing by Moisture Retention

Prevent moisture evaporation from exposed surfaces until adequate strength 
for stripping is reached by one of the following methods:

a.  Cover with polyethylene sheets a minimum of 6 mils thick in 
accordance with ASTM C171.

b.  Cover with burlap or other absorptive material and keep 
continually moist.

c.  Use of a membrane-curing compound applied at a rate not to exceed
 200 square ft/gallon, or in accordance with manufacturers' 
recommendations according to ASTM C309.

3.2.3.2   Curing with Heat and Moisture

Do not subject concrete to steam or hot air until after the concrete has 
attained its initial set.  Apply steam, if used, within a suitable 
enclosure, which permits free circulation of the steam in accordance with 
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CSA A23.4.  If hot air is used for curing, take precautions to prevent 
moisture loss from the concrete.  The temperature of the concrete shall not 
be permitted to exceed 150 degrees F.  These requirements do not apply to 
products cured with steam under pressure in an autoclave.

3.2.4   Surface Finish

Finish unformed surfaces of wet-cast precast concrete products as 
specified.  If no finishing procedure is specified, finish such surfaces 
using a strike-off to level the concrete with the top of the form.

3.2.4.1   Formed Non-Architectural Surfaces

Cast surfaces against approved forms following industry practices in 
cleaning forms, designing concrete mixes, placing and curing concrete.  
Normal color variations, form joint marks, small surface holes caused by 
air bubbles, and minor chips and spalls will be accepted but no major 
imperfections, honeycombs or other major defects will be permitted.

3.2.4.2   Unformed Surfaces

Finish unformed surfaces with a vibrating screed, or by hand with a float.  
Normal color variations, minor indentations, minor chips and spalls will be 
accepted but no major imperfections, honeycombs, or other major defects 
shall be permitted.

3.2.4.3   Special Finishes

Troweled, broom or other finishes shall be according to the requirements of 
project documents and performed in accordance with industry standards or 
supplier specifications.  Submit finishes for approval when required by the 
project documents.  The sample finishes shall be approved prior to the 
start of production.

3.2.5   Stripping Products from Forms

Do not remove products from the forms until the concrete reaches the 
compressive strength for stripping required by the design.  If no such 
requirement exists, products may be removed from the forms after the final 
set of concrete provided that stripping damage is minimal.

3.2.6   Patching and Repair

No repair is required to formed surfaces that are relatively free of air 
voids and honeycombed areas, unless the surfaces are required by the design 
to be finished.

3.2.6.1   Repairing Minor Defects

Defects that will not impair the functional use or expected life of a 
precast concrete product may be repaired by any method that does not impair 
the product.

3.2.6.2   Repairing Honeycombed Areas

When honeycombed areas are to be repaired, remove all loose material and 
cut back the areas into essentially horizontal or vertical planes to a 
depth at which coarse aggregate particles break under chipping rather than 
being dislodged.  Immediately prior to repair, the area should be damp, but 
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free of excess water.  Apply a cement-sand grout or an approved bonding 
agent to the chipped surfaces, followed immediately by consolidating an 
appropriate repair material into the cavity.

3.2.6.3   Repairing Major Defects

Evaluate, by qualified personnel, defects in precast concrete products 
which impair the functional use or the expected life of products to 
determine if repairs are feasible and, if so, to establish the repair 
procedure.

3.2.7   Shipping Products

Do not ship products until they are at least 5 days old, unless it can be 
shown that the concrete strength has reached at least 75 percent of the 
specified 28-day strength, or that damage will not result, impairing the 
performance of the product.

3.3   INSTALLATION

3.3.1   Site Access

It is the Contractor's responsibility to provide adequate access to the 
site to facilitate hauling, storage and proper handling of the precast 
concrete products.

3.3.2   General Requirements

a.  Install precast concrete products to the lines and grades shown in 
the contract documents or otherwise specified.

b.  Lift products by suitable lifting devices at points provided by 
the precast concrete producer.

c.  Install products in accordance with the precast concrete 
producer's instructions.  In the absence of such instructions, 
install underground utility structures in accordance with ASTM C891.  
Install pipe and manhole sections in accordance with the 
procedures outlined by the American Concrete Pipe Association.

d.  Field modifications to the product will relieve the precast 
producer of liability even if such modifications result in the 
failure of the product.

3.3.3   Water Tightness

Where water tightness is a necessary performance characteristic of the 
precast concrete product's end use, watertight joints, connectors and 
inserts should be used to ensure the integrity of the entire system.

3.4   FIELD QUALITY CONTROL

3.4.1   Site Tests

When water tightness testing is required for an underground product, use 
one of the following methods:
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3.4.2   Vacuum Testing

Prior to backfill vacuum test system according to ASTM C1244.

3.4.3   Water Testing

Perform water testing according to the contract documents and precast 
concrete producer's recommendations.

       -- End of Section --
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SECTION 31 00 00

EARTHWORK

PART 1   GENERAL

1.1   CRITERIA FOR BIDDING

Base bids on the following criteria:

a.  Surface elevations are as indicated.

b.  Pipes or other artificial obstructions, except those indicated, 
will not be encountered.

c.  Subsurface conditions and ground water elevations indicated on the 
boring logs are those existing at the time and locations the 
subsurface investigations were made and do not necessarily 
represent subsurface conditions and ground water elevations at the 
time of construction.  Variations will exist in the subsurface and 
ground water conditions between boring locations.

d.  Material character is indicated by the boring logs.  The character 
of the subsurface materials to be excavated or used for subgrade 
is as indicated.

e.  Hard material in the form of weathered rock, cemented sand, dense 
consolidated calcareous deposit, coral reef rock, hard cobbles, 
hard boulders, conglomerate materials, and concrete and asphaltic 
concrete will be encountered.  Remove such hard material to the 
lines and grades indicated regardless of the hardness or 
quantity.  Removal of hard material to the lines and grades 
indicated shall not give cause for a claim for additional 
compensation regardless of hardness or quantity or difficulty in 
removing.

f.  Borrow material, suitable fill and backfill, bedding and 
subbedding material in the quantities required are not available 
at the site or on Government property.

g.  Blasting will not be permitted.

1.2   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 180 (2010) Standard Method of Test for 
Moisture-Density Relations of Soils Using 
a 4.54-kg (10-lb) Rammer and a 457-mm 
(18-in.) Drop
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AASHTO T 224 (2010) Standard Method of Test for 
Correction for Coarse Particles in the 
Soil Compaction Test

ASTM INTERNATIONAL (ASTM)

ASTM C136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates

ASTM D1140 (2000; R 2006) Amount of Material in Soils 
Finer than the No. 200 (75-micrometer) 
Sieve

ASTM D1556 (2007) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D1557 (2012) Standard Test Methods for 
Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000 
ft-lbf/ft3) (2700 kN-m/m3)

ASTM D1883 (2007; E 2009; E 2009) CBR (California 
Bearing Ratio) of Laboratory-Compacted 
Soils

ASTM D2487 (2011) Soils for Engineering Purposes 
(Unified Soil Classification System)

ASTM D422 (1963; R 2007) Particle-Size Analysis of 
Soils

ASTM D4318 (2010) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM D4355 (2007) Standard Test Method for 
Deterioration of Geotextiles by Exposure 
to Light, Moisture and Heat in a Xenon Arc 
Type Apparatus

ASTM D448 (2012) Sizes of Aggregate for Road and 
Bridge Construction

ASTM D4491 (1999a; R 2009) Water Permeability of 
Geotextiles by Permittivity

ASTM D4533 (2004; R 2009) Trapezoid Tearing Strength 
of Geotextiles

ASTM D4632 (2008) Grab Breaking Load and Elongation 
of Geotextiles

ASTM D4751 (2004) Determining Apparent Opening Size 
of a Geotextile

ASTM D4759 (2011) Determining the Specification 
Conformance of Geosynthetics

ASTM D6241 (2004; R 2009) Standard Test Method for 
the Static Puncture Strength of 
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Geotextiles and Geotextile-Related 
Products Using a 50-mm Probe

ASTM D6938 (2010) Standard Test Method for In-Place 
Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow 
Depth)

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 600/4-79/020 (1983) Methods for Chemical Analysis of 
Water and Wastes

EPA SW-846.3-3 (1999, Third Edition, Update III-A) Test 
Methods for Evaluating Solid Waste: 
Physical/Chemical Methods

1.3   DEFINITIONS

1.3.1   Satisfactory Materials

Satisfactory materials comprise any materials classified by ASTM D2487 as 
GW, GM, GW-GM, GP-GM, SW, SM, SW-SM, or SP-SM.  Satisfactory materials 
shall be comprised of soils less than 3 inches in any dimension, free of 
organic matter, debris, roots, vegetation, clayey soils, unsatisfactory 
materials, asphaltic and concrete debris, and other deleterious materials.  
It shall have a California Bearing Ratio of at least 10, and not more than 
25 percent by weight passing the No. 200 sieve when tested in accordance 
with ASTM D1140..

1.3.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory 
materials are unsatisfactory.  Materials classified as PT, OH, OL, CH, CL, 
SC, or GC by ASTM D2487 are unsatisfactory.  Unsatisfactory materials also 
include man-made fills; trash; refuse; backfills from previous 
construction; and material classified as satisfactory which contains root 
and other organic matter or other deleterious or objectionable material.  
Unsatisfactory materials shall not be used at the site.  Notify the Project 
Manager when encountering any unsatisfactory materials.

1.3.3   Granular and Cohesive Materials

Granular materials include materials classified in ASTM D2487 as GW, GP, 
GW-GM, GP-GM, SW, SP, SW-SM, and SP-SM.  Cohesive materials include 
materials classified as GC, SC, ML, CL, MH, CH, OH, and OL.  Materials 
classified as GM and SM will be identified as granular only when the fines 
are nonplastic.  Perform testing, required for classifying materials, in 
accordance with ASTM D4318, ASTM C136, ASTM D422, and ASTM D1140.

1.3.4   Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is 
expressed as a percentage of the maximum dry density obtained by the test 
procedure presented in ASTM D1557 abbreviated as a percent of laboratory 
maximum dry density.  Since ASTM D1557 applies only to soils that have 30 
percent or less by weight of their particles retained on the 3/4 inch 
sieve, express the degree of compaction for material having more than 30 
percent by weight of their particles retained on the 3/4 inch sieve as a 
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percentage of the maximum density in accordance with AASHTO T 180 and 
corrected with AASHTO T 224.  To maintain the same percentage of coarse 
material, use the "remove and replace"  procedure as described in NOTE 8 of 
Paragraph 7.2 in AASHTO T 180.

1.3.5   Topsoil

Material suitable for topsoils obtained from offsite areas or excavations 
is defined as:  Natural, friable soil representative of productive, 
well-drained soils in the area, free of subsoil, stumps, rocks larger than
one inch diameter, brush, weeds, toxic substances, and other material 
detrimental to plant growth.  Amend topsoil pH range to obtain a pH of 5.5 
to 7.

1.3.6   Hard/Unyielding Materials

Hard/Unyielding materials comprise weathered rock, dense consolidated 
deposits, cemented sand, consolidated calcareous marine sediments, coral 
reef rock, coral, volcanic tuff rock, conglomerate materials, hard cobbles, 
or hard boulders 4 cubic yards or less in volume which are not included in 
the definition of "rock" herein.  These materials usually require the use 
of heavy excavation equipment, ripper teeth, backhoe-mounted, pneumatic 
hole punchers, or jack hammers for removal.

1.3.7   Rock

Solid homogeneous interlocking crystalline material with firmly cemented, 
laminated, or foliated masses or conglomerate deposits, neither of which 
can be removed without systematic drilling and the use of expansion jacks 
or feather wedges, or the use of rock breakers; also large boulders, buried 
masonry, or concrete other than pavement exceeding 4 cubic yard in volume.  
Removal of hard material will not be considered rock excavation because of 
intermittent drilling and use of expansion jacks or wedges that is 
performed merely to increase production.

1.3.8   Unstable Material

Unstable materials are too wet or too soft to properly support the utility 
pipe, conduit, or appurtenant structure or materials that do not readily 
compact as specified herein.  Unstable material also includes materials 
which contain refuse, unsatisfactory materials, oversize rocks, debris, and 
other deleterious materials which could result in fill or backfill not 
being able to be compacted properly.  This may be material otherwise 
identified as satisfactory which has been disturbed or saturated..

1.3.9   Select Granular Material

1.3.9.1   General Requirements

Select granular material consist of materials classified as GW, SW, GW-GM, 
GP-GM, SW-SM or SP-SM by ASTM D2487 where indicated.  The maximum particle 
size shall be 3 inches.  The liquid limit of such material must not exceed 
25 percent when tested in accordance with ASTM D4318.  The plasticity index 
must not be greater than 10 percent when tested in accordance with 
ASTM D4318, and not more than 15 percent by weight may be finer than
No. 200 sieve when tested in accordance with ASTM D1140.
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1.3.9.2   California Bearing Ratio Values

Bearing Ratio:  At 0.1 inch penetration, provide a bearing ratio of at 
least 30 percent when compacted at optimum moisture content at 95 percent 
ASTM D1557 maximum dry density as determined in accordance with ASTM D1883 
for a laboratory soaking period of not less than 4 days.  Provide one 
percent maximum expansion.

1.3.10   Pipe Bedding Material

Bedding material shall consist of clean, granular, basaltic gravel, 
conforming to ASTM D448, No. 67 size.

1.3.11   Crushed Rock Subbedding Material

Subbedding material shall consist of clean, granular, basaltic gravel 
conforming to ASTM D448, No. 5 size.

1.3.12   Controlled Low Strength Material (CLSM)

CLSM may be used to backfill cavities or voids found in coral reef 
deposits.  CLSM shall have a compressive strength of 50 to 150 psi and be 
excavatable using conventional earthwork equipment.  CLSM shall be flowable 
and self-compacting.  An admixture shall be added to the CLSM to reduce 
shrinkage.

1.3.13   Subgrade

The material in excavation (cuts) and fills (embankments) immediately below 
any subbase, base, pavement, or other improvement.  Also, as a secondary 
definition, the level below which work above is referenced.

1.3.14   Lift

A layer (or course) of soil placed on top of a previously prepared or 
placed soil.

1.4   SYSTEM DESCRIPTION

Subsurface soil boring logs are shown on the drawings.

1.4.1   Classification of Excavation

No consideration will be given to the nature of the materials, and all 
excavation will be designated as unclassified excavation.

1.4.2   Blasting

Blasting will not be permitted.

1.4.3   Dewatering Work Plan

Submit procedures for accomplishing dewatering work.

1.5   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
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SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Shoring and Sheeting Plan; G
Preconstruction Survey and Monitoring; G
Dewatering Work Plan
Ground Settlement and Movement Monitoring Plan; G

SD-03 Product Data

Utilization of Excavated Materials; G

SD-06 Test Reports

Settlement Monitoring Reports; G
Fill and Backfill Material Testing
Select Granular Material Testing
Pipe Bedding and Crushed Rock Subbedding Testing
Controlled Low Strength Material (CLSM)
Moisture-Density Relations Tests
Field Dry Density and Moisture Content Tests
Check Tests on In-Place Densities
Testing
Borrow Site Testing

  Within 24 hours of conclusion of physical tests, submit 3 copies 
of test results, including calibration curves and results of 
calibration tests.

SD-07 Certificates

Testing

SD-11 Closeout Submittals

Postconstruction Survey and Monitoring; G

  Submit 2 copies within 6 weeks after completion of work

1.6   QUALITY CONTROL

1.6.1   CQC Geotechnical Engineer

The Contractor is required to retain a U.S. licensed Geotechnical Engineer 
or Civil Engineer practicing geotechnical engineering to provide inspection 
of site preparation, subgrade preparation, excavation, backfilling, and 
compaction.  The CQC Geotechnical Engineer shall be registered in the State 
of Hawaii with a minimum of 10 years of licensed experience in geotechnical 
engineering, of which at least 8 years shall be in responsible charge.  
Responsible charge is defined as being in direct control or having personal 
supervision of geotechnical engineering work.

PART 2   PRODUCTS

2.1   REQUIREMENTS FOR OFFSITE SOILS

Test offsite soils brought in for use as backfill for Total Petroleum 
Hydrocarbons (TPH), Benzene, Toluene, Ethyl Benzene, and Xylene (BTEX) and 
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full Toxicity Characteristic Leaching Procedure (TCLP) including 
ignitability, corrosivity and reactivity.  Backfill shall contain a maximum 
of 100 parts per million (ppm) of total petroleum hydrocarbons (TPH) and a 
maximum of 10 ppm of the sum of Benzene, Toluene, Ethyl Benzene, and Xylene 
(BTEX) and shall pass the TCPL test.  Determine TPH concentrations by using 
EPA 600/4-79/020 Method 418.1.  Determine BTEX concentrations by using 
EPA SW-846.3-3 Method 5030/8020.  Perform TCLP in accordance with 
EPA SW-846.3-3 Method 1311.  Provide Borrow Site Testing for TPH, BTEX and 
TCLP from a composite sample of material from the borrow site, with at 
least one test from each borrow site.  Do not bring material onsite until 
tests have been approved by the Project Manager.

2.2   BURIED WARNING AND IDENTIFICATION TAPE

Provide metallic core or metallic-faced, acid- and alkali-resistant, 
polyethylene plastic warning tape manufactured specifically for warning and 
identification of buried utility lines.  Provide tape on rolls, 3 inches 
minimum width, color coded as specified below for the intended utility with 
warning and identification imprinted in bold black letters continuously 
over the entire tape length.  Warning and identification to read, "CAUTION, 
BURIED (intended service) LINE BELOW" or similar wording.  Provide 
permanent color and printing, unaffected by moisture or soil.

Warning Tape Color Codes

Blue Water Systems

Green Sewer Systems

2.2.1   Detectable Warning Tape for Non-Metallic Piping

Provide polyethylene plastic tape conforming to the width, color, and 
printing requirements specified above, with a minimum thickness of
0.004 inch, and a minimum strength of 1500 psi lengthwise and 1250 psi 
crosswise.  Manufacture tape with integral wires, foil backing, or
other means of enabling detection by a metal detector when tape is buried 
up to 3 feet deep.  Encase metallic element of the tape in a protective 
jacket or provide with other means of corrosion protection.

2.3   BACKFILL BESIDE STRUCTURES

Soft, spongy, highly plastic, or otherwise unsuitable material is 
prohibited.  Backfill material beside structures shall be classified as 
select granular fill or select granular backfill.

2.4   BORROW

Provide materials meeting requirements for select granular fill, select 
granular backfill, bedding, and crushed rock subbedding.  Obtain borrow 
materials from sources off of Government property.

2.5   NON-WOVEN GEOTEXTILE FABRIC

Provide a pervious sheet of polyester, nylon, or glass or polypropylene 
filaments woven, spun bonded, fused, or otherwise manufactured into a 
nonraveling fabric with uniform thickness and strength.  Fabric shall have 
the following manufacturer certified minimum average roll properties as 
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determined by ASTM D4759:

PROPERTY MINIMUM VALUE TEST METHOD

Grab Tensile Strength 205 lbs. ASTM D4632

Grab Tensile Elongation 50 percent ASTM D4632

Trapezoid Tear Strength 80 lbs. ASTM D4533

CBR Puncture Strength 500 lbs. ASTM D6241

Apparent Opening Size (AOS) 80 U.S. Sieve ASTM D4751

Permittivity 1.4 sec-1 ASTM D4491

Flow Rate 95 gal/min/ft2 ASTM D4491

UV Resistance (at 500 hours) 70 percent strength 
retained

ASTM D4355

PART 3   EXECUTION

3.1   PRECONSTRUCTION SURVEY AND MONITORING

3.1.1   Photographic and/or Video Survey

At least 30 days prior to start of any construction, perform photographic 
and/or video survey of existing structures, buildings, pavements, slabs, 
sidewalks, and utilities in the vicinity of the planned utility line 
alignments that will remain.  Any existing distress and damage shall be 
photographed and documented.

3.1.2   Settlement Monitoring

The Contractor shall submit a ground settlement and movement Monitoring Plan
for the Project Manager's approval within 30 calendar days of the Notice to 
Proceed date.  The Monitoring Plan shall include the survey and monitoring 
methods, procedures, reference benchmarks, reporting format, etc. to be 
used.  The plan shall include description of specific methods, procedures, 
and materials for establishing surface settlement points.

Settlement points shall be established on and around each existing 
structure, building, pavement, slab, sidewalk, utility, etc. located within 
25 feet of the planned utility line alignments.

Establish surface settlement points by an inscribed mark in concrete 
surfaces or an approved surveyor's nail driven flush in asphalt surfaces.  
In landscaped areas, settlements points shall be established by driving a
2 inch by 2 inch timber stake at least 12 inches long flush with the 
ground.  Settlement points shall be established on other existing surfaces 
or improvements by methods approved by the Project Manager.

Additional settlement points shall be established if required by the 
Project Manager.

A benchmark shall be established at least 300 feet away from the site and 

SECTION 31 00 00  Page 8



SITE UTILITIES REPLACEMENT, SEWER LINE AND WATER LINE CA-1220-C
WRIGHT STREET TO BLDG 282, KALAELOA (KAPOLEI), HAWAII

on stable structure or survey monument that will not be affected by the 
construction and ground movements, such as survey monuments.  Settlement 
points shall be referenced so that they may be accurately re-established if 
lost or destroyed.

The Contractor shall take initial survey readings of all settlement points, 
as established per the requirements of this section, prior to the start of 
any construction to establish baseline data.  During construction, the 
Contractor shall take readings of settlement points located within 50 feet 
of the current trench activity at least once a week.

Weekly survey readings of settlement points shall continue until completion 
of the project work or until the Project Manager determines that the 
readings may be halted.  Weekly survey information shall be submitted to 
the Project Manager within 3 calendar days of being read in the field.  The 
survey information shall be submitted in the form of an electronic 
Microsoft Excel file on CD containing the readings along with a hard copy 
of the survey information.  The Contractor shall be responsible for 
carefully monitoring the weekly survey information for ground settlement 
and movement due to his construction activities.  If settlements or ground 
movements are detected, Contractor shall take immediate corrective action 
and increase the survey frequency to once a day and provide additional 
settlement points as directed by the Project Manager at no additional cost 
to the Government.

Establishing and surveying of the settlement points shall be performed by a 
surveyor licensed in the State of Hawaii with previous experience surveying 
for the detection of structural deflections and surface movements.  
All survey readings of settlement points shall include elevation 
measurements made to an accuracy of 0.01 foot.

The Contractor shall evaluate the data after it is obtained.  If more than 
1/2 inch of settlement or ground movement is measured or if distress or 
damage is observed in the existing buildings, structures, utilities, 
pavements, or slabs, the Contractor shall take immediate corrective 
actions, including but not limited to, modifying their construction, 
excavation, and shoring methods, procedures, work sequence, and/or 
equipment to reduce the amount of additional movements and potential 
distress.  The Contractor shall repair all settlement, distress, and damage 
at no cost to the Government and to the satisfaction of the Project Manager.

3.1.3   Settlement Monitoring Reports

Submit pre- and post-construction settlement point monitoring reports.  The 
pre-constructions settlement point monitoring report shall be submitted to 
the Project Manager within 30 calendar days after receiving approval for 
the Monitoring Plan described herein.  The Pre-Construction Settlement 
Point Report shall include, but not be limited to, scaled drawings on 22 
inch by 36 inch sheets showing locations of all settlement points, 
individual settlement point identification numbers, initial survey 
readings, benchmark information, the proposed utility alignments, and 
existing structures.  It shall also include a photographic and/or video 
survey of existing major structures.  The Pre-Construction Settlement Point 
Report shall also include an electronic file of the survey reading in 
Microsoft Excel on compact disc (CD).  Under no conditions will the 
Contractor be allowed to start any construction until the Pre-Construction 
Settlement Point Report has been approved by the Project Manager.
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3.2   POSTCONSTRUCTION SURVEY AND MONITORING

No sooner than 30 calendar days after completion of construction but prior 
to final acceptance by the Government, perform a final photographic and/or 
video survey and readings of all settlement points.  The final survey 
information shall be submitted in a Post-Construction Settlement Point 
Report similar in format to the Pre-Construction Settlement Point Report.  
The final Post-Construction Settlement Point Report shall also include a 
summary of all changes in survey readings to the final survey readings for 
each settlement point, damages caused by any ground settlement and 
movement, and corrective work taken.

3.3   STRIPPING OF TOPSOIL

Where indicated or directed, strip topsoil to a depth of 4 inches.  Spread 
topsoil on areas already graded and prepared for topsoil, or transported 
and deposited in stockpiles convenient to areas that are to receive 
application of the topsoil later, or at locations indicated or specified.  
Keep topsoil separate from other excavated materials, brush, litter, 
objectionable weeds, roots, stones larger than 2 inches in diameter, and 
other materials that would interfere with planting and maintenance 
operations.  Remove from the site any surplus of topsoil from excavations 
and gradings.

3.4   GENERAL EXCAVATION

Perform excavation of every type of material encountered within the limits 
of the project to the lines, grades, and elevations indicated and as 
specified.  Perform the grading in accordance with the typical sections 
shown and the tolerances specified in paragraph FINISHING.  Transport 
satisfactory excavated materials and place in fill or embankment within the 
limits of the work.  Excavate unsatisfactory materials encountered within 
the limits of the work below grade and replace with satisfactory materials 
as directed.  Include such excavated material and the satisfactory material 
ordered as replacement in excavation.  During construction, perform 
excavation and fill in a manner and sequence that will provide proper 
drainage at all times.

3.4.1   Ditches, Gutters, and Channel Changes

Finish excavation of ditches, gutters, and channel changes by cutting 
accurately to the cross sections, grades, and elevations shown on drawings.  
Do not excavate ditches and gutters below grades shown.  Backfill the 
excessive open ditch or gutter excavation with satisfactory, thoroughly 
compacted, material or with suitable stone or cobble to grades shown.  
Dispose excavated material as shown or as directed, except in no case allow 
material be deposited a maximum 4 feet from edge of a ditch.  Maintain 
excavations free from detrimental quantities of leaves, brush, sticks, 
trash, and other debris until final acceptance of the work.

3.4.2   Drainage

Provide for the collection and disposal of surface and subsurface water 
encountered during construction.  Completely drain construction site during 
periods of construction to keep soil materials sufficiently dry.  Construct 
storm drainage features (ponds/basins) at the earliest stages of site 
development, and throughout construction grade the construction area to 
provide positive surface water runoff away from the construction activity 
and or provide temporary ditches, swales, and other drainage features and 
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equipment as required to maintain dry soils.  When unsuitable working 
platforms for equipment operation and unsuitable soil support for 
subsequent construction features develop, remove unsuitable material and 
provide new soil material as specified herein.  It is the responsibility of 
the Contractor to assess the soil and ground water conditions presented by 
the plans and specifications and to employ necessary measures to permit 
construction to proceed.

3.4.3   Dewatering

Control groundwater flowing toward or into excavations to prevent sloughing 
of excavation slopes and walls, boils, uplift and heave in the excavation 
and to eliminate interference with orderly progress of construction.  Do 
not permit French drains, sumps, ditches or trenches within 3 feet of the 
foundation of any structure, except with specific written approval, and 
after specific contractual provisions for restoration of the foundation 
area have been made.  Take control measures by the time the excavation 
reaches the water level in order to maintain the integrity of the in situ 
material.  While the excavation is open, maintain the water level 
continuously, at least 2 feet below the working level.  Operate dewatering 
system continuously until construction work below existing water levels is 
complete.  Submit performance records weekly.  Measure and record 
performance of dewatering system at same time each day by use of 
observation wells or piezometers installed in conjunction with the 
dewatering system.  Relieve hydrostatic head in previous zones below 
subgrade elevation in layered soils to prevent uplift.

3.4.4   Trench Excavation Requirements

Excavate the trench as recommended by the manufacturer of the pipe to be 
installed.  Slope trench walls below the top of the pipe, or make vertical, 
and of such width as recommended in the manufacturer's printed installation 
manual.  Provide vertical trench walls where no manufacturer's printed 
installation manual is available.  Shore trench walls more than 4 feet 
high, cut back to a stable slope, or provide with equivalent means of 
protection for employees who may be exposed to moving ground or cave in.  
Shore vertical trench walls more than 4 feet high.  Excavate trench walls 
which are cut back to at least the angle of repose of the soil.  Give 
special attention to slopes which may be adversely affected by weather or 
moisture content.  Do not exceed the trench width below the pipe top of
24 inches plus pipe outside diameter (O.D.) for pipes of less than
24 inches inside diameter, and do not exceed 36 inches plus pipe outside 
diameter for sizes larger than 24 inches inside diameter.  Where 
recommended trench widths are exceeded, provide redesign, stronger pipe, or 
special installation procedures by the Contractor.  The Contractor is 
responsible for the cost of redesign, stronger pipe, or special 
installation procedures without any additional cost to the Government.

3.4.4.1   Bottom Preparation

Grade the bottoms of trenches accurately to provide uniform bearing and 
support for the bottom quadrant of each section of the pipe.  Excavate bell 
holes to the necessary size at each joint or coupling to eliminate point 
bearing.  Remove stones of 3 inches or greater in any dimension, or as 
recommended by the pipe manufacturer, whichever is smaller, to avoid point 
bearing.

Compact the bottom of the trench excavation to provide a firm bottom and to 
check for yielding or soft areas.  Excavate yielding, soft, or unstable 
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areas to firm soils and replace with properly compacted select granular 
fill or subbedding material.

If cavities or voids are encountered at the bottom of the bedding level, 
clean the cavities or voids of loose or soft materials to dense coral reef 
deposits or hard, cemented coral and backfill with Controlled Low Strength 
Material or properly compacted select granular fill.

Place bedding and subbedding materials where indicated as specified.  After 
preparing and compacting the bottom of the trench, line the bottom with   
non-woven geotextile fabric.  Overlap geotextile at least 12 inches along 
joints.  Completely wrap bedding and subbedding materials with the fabric.

When removal of unstable material is required due to the Contractor's fault 
or neglect in performing the work, the Contractor is responsible for 
excavating the resulting material and replacing it with compacted 
subbedding material at no additional cost to the Government.

3.4.4.2   Removal of Unyielding Material

Where overdepth is not indicated and unyielding material is encountered in 
the bottom of the trench, remove such material at least 6 inches below the 
required grade and replace with suitable materials as provided in paragraph 
BACKFILLING AND COMPACTION.

3.4.4.3   Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, remove 
such material to the depth directed and replace it to the proper grade with 
select granular material as provided in paragraph BACKFILLING AND 
COMPACTION.  When removal of unstable material is required due to the 
Contractor's fault or neglect in performing the work, the Contractor is 
responsible for excavating the resulting material and replacing it without 
additional cost to the Government.

3.4.4.4   Excavation for Appurtenances

Provide excavation for manholes, catch-basins, inlets, or similar 
structures of sufficient size to permit the placement and removal of forms 
for the full length and width of structure footings and foundations as 
shown.  Clean rock or loose debris and cut to a firm surface either level, 
stepped, or serrated, as shown or as directed.  Remove loose disintegrated 
rock and thin strata.  Remove unsatble material as specified in "Removal of 
Unstable Material".  When concrete or masonry is to be placed in an 
excavated area, take special care not to disturb the bottom of the 
excavation.  Do not excavate to the final grade level until just before the 
concrete or masonry is to be placed.

3.4.5   Underground Utilities

The Contractor is responsible for movement of construction machinery and 
equipment over pipes and utilities during construction.  Excavation made 
with power-driven equipment is not permitted within 2 feet of known 
Government-owned utility or subsurface construction.  For work immediately 
adjacent to or for excavations exposing a utility or other buried 
obstruction, excavate by hand.  Start hand excavation on each side of the 
indicated obstruction and continue until the obstruction is uncovered or 
until clearance for the new grade is assured.  Support uncovered lines or 
other existing work affected by the contract excavation until approval for 
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backfill is granted by the Project Manager.  Report damage to utility lines 
or subsurface construction immediately to the Project Manager.

3.4.6   Structural Excavation

Ensure that footing and slab subgrades have been inspected and approved by 
the Project Manager prior to concrete placement.

3.5   SELECTION OF BORROW MATERIAL

Select borrow material to meet the requirements and conditions of the 
particular fill or embankment for which it is to be used.  Obtain borrow 
material from the borrow areas from approved private sources.  Unless 
otherwise provided in the contract, the Contractor is responsible for 
obtaining the right to procure material, pay royalties and other charges 
involved, and bear the expense of developing the sources, including 
rights-of-way for hauling from the owners.  Borrow material from approved 
sources on Government-controlled land may be obtained without payment of 
royalties.  Unless specifically provided, do not obtain borrow within the 
limits of the project site without prior written approval.  Consider 
necessary clearing, grubbing, and satisfactory drainage of borrow pits and 
the disposal of debris thereon related operations to the borrow excavation.

3.6   SHORING

3.6.1   General Requirements

Submit a Shoring and Sheeting Plan for approval 15 days prior to starting 
work.  Submit drawings and calculations, certified by a registered 
professional engineer, describing the methods for shoring and sheeting of 
excavations.  Finish shoring, including sheet piling, and install as 
necessary to protect workmen, banks, adjacent paving, structures, and 
utilities.  Remove shoring, bracing, and sheeting as excavations are 
backfilled, in a manner to prevent caving.  Provide shoring and sheeting to 
protect pavements, existing and new structures, foundations, slabs, and 
utilities from settlement, undermining, and movement.  Where shoring 
materials remain in place in completed work to prevent settlements or 
damage to adjacent structures or as directed, backfill the excavation to
3 feet below the finish grade and remove the remaining exposed portion of 
the shoring before completing the backfill.  Protect against excavation 
instability, and settlement and movement in adjacent and nearby structures, 
pavements, and underground utilities.  Prevent slippage or movement in 
banks and slopes adjacent to the excavation.

3.6.2   Geotechnical Engineer

Hire a Professional Geotechnical Engineer to provide inspection of 
excavations and soil/groundwater conditions throughout construction.  The 
Geotechnical Engineer is responsible for performing pre-construction and 
periodic site visits throughout construction to assess site conditions.  
The Geotechnical Engineer is responsible for updating the excavation, 
sheeting and dewatering plans as construction progresses to reflect 
changing conditions and submit an updated plan if necessary.  Submit a 
monthly written report, informing the Contractor and Project Manager of the 
status of the plan and an accounting of the Contractor's adherence to the 
plan addressing any present or potential problems.  The Project Manager is 
responsible for arranging meetings with the Geotechnical Engineer at any 
time throughout the contract duration.
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3.7   GRADING AREAS

Where indicated, divide work into grading areas within which satisfactory 
excavated material will be placed in embankments, fills, and required 
backfills.  Do not haul satisfactory material excavated in one grading area 
to another grading area except when so directed in writing.  Keep 
stockpiles in a neat and well drained condition, giving due consideration 
to drainage at all times.  Clear, grub, and seal by rubber-tired equipment, 
the ground surface at stockpile locations; separately stockpile excavated 
satisfactory and unsatisfactory materials.  Protect stockpiles of 
satisfactory materials from contamination which may destroy the quality and 
fitness of the stockpiled material.  If the Contractor fails to protect the 
stockpiles, and any material becomes unsatisfactory, remove and replace 
such material with satisfactory material from approved sources.

3.8   FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

Do not excavate to final grade until just before concrete is to be placed.  
Only use excavation methods that will leave the foundation rock in a solid 
and unshattered condition.  Roughen the level surfaces, and cut the sloped 
surfaces, as indicated, into rough steps or benches to provide a 
satisfactory bond.  Protect shales from slaking and all surfaces from 
erosion resulting from ponding or water flow.

3.9   GROUND SURFACE PREPARATION

3.9.1   General Requirements

Remove and replace unsatisfactory material with satisfactory materials, as 
directed by the Project Manager, in surfaces to receive fill or in 
excavated areas.  Scarify the surface to a depth of 6 inches before the 
fill is started.  Plow, step, bench, or break up sloped surfaces steeper 
than 1 vertical to 5 horizontal so that the fill material will bond with 
the existing material.  When subgrades are less than the specified density, 
break up the ground surface to a minimum depth of 6 inches, pulverizing, 
and compacting to the specified density.  When the subgrade is part fill 
and part excavation or natural ground, scarify the excavated or natural 
ground portion to a depth of 12 inches and compact it as specified for the 
adjacent fill.

3.10   UTILIZATION OF EXCAVATED MATERIALS

Unsatisfactory and unused satisfactory material removed from excavations 
shall become the property of the Contractor and shall be removed from 
Government property.  Use satisfactory material removed from excavations, 
insofar as practicable, in the construction of fills, embankments, 
subgrades, shoulders, bedding (as backfill), and for similar purposes.  
Submit procedure and location for disposal of unused satisfactory 
material.  Submit proposed source of borrow material.  Do not waste any 
satisfactory excavated material without specific written authorization.

3.11   BURIED TAPE

3.11.1   Buried Warning and Identification Tape

Provide buried utility lines with utility identification tape.  Bury tape
12 inches below finished grade; under pavements and slabs, bury tape
6 inches below top of subgrade.
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3.12   BACKFILLING AND COMPACTION

a.  Backfill material shall consist of satisfactory material, select 
granular material, bedding, or crushed rock subbedding material as 
required.  Moisten or aerate material as necessary to provide the 
moisture content that will readily facilitate obtaining the 
specified compaction with the equipment used.

b.  Fill and backfill shall not be placed when weather conditions 
detrimentally affect the quality of the finished course.  Do not 
construct fill and backfill in the rain or on saturated subgrades. 
If weather conditions are windy, hot or arid, with high rate of 
evaporation, schedule the placement in cooler portions of the day 
and furnish equipment to add moisture to the fill or backfill 
during and after placement.

c.  Backfill adjacent to any and all types of structures shall consist 
of select granular fill.  Place and compact fill and backfill to 
prevent wedging action or eccentric loading upon or against the 
structure.  Do not place backfill against concrete structures 
until at least 28 days after concrete is placed.  Do not place 
backfill against hydraulic structures until the structure has 
passed leakage tests.  Ground surface on which backfill is to be 
placed shall be prepared as specified.

d.  Place select granular fill and select granular backfill in loose 
horizontal lifts of not more than 8 inches in loose thickness.  Do 
not place material on surfaces that are muddy.  Compact each lift 
of fill with equipment well suited to the fill being placed.  
Moisture condition material to within 2 percent of its optimum 
moisture content.  Compact each lift to at least the degree of 
compaction as specified in TABLE I before placing the overlying 
lift.  Compaction shall be accomplished continuously over the 
entire area.  Sufficient passes shall be made to ensure that 
specified density is obtained.

e.  Place satisfactory fill and satisfactory backfill at the locations 
and to lines and grades indicated.  Use only approved materials in 
constructing fill on the prepared subgrade.  Place satisfactory 
fill and satisfactory backfill in horizontal lifts not exceeding
10 inches in loose thickness.  Do not place material on surfaces 
that are muddy.  Compact each lift to at least the degree of 
compaction as specified in TABLE I before placing the overlying 
lift with equipment well suited to the soil being compacted.

f.  Place crushed rock subbedding material in loose horizontal lifts 
not more than 12 inches in loose thickness.  Compact with 
compaction equipment to a dense consistency as evident by little 
to no settlement of the gravel under repeated passes of the 
compaction equipment but not less than 6 passes per lift.

g.  Place bedding material in loose horizontal lifts not more than
6 inches in loose thickness.  Compact with compaction equipment to 
a dense consistency as evident by little to no settlement of the 
gravel under repeated passes of the compaction equipment but not 
less than 6 passes per lift.
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3.13   TRENCH BACKFILL

Backfill trenches to the grade shown.

3.13.1   Replacement of Unyielding Material

Replace unyielding material removed from the bottom of the trench with 
select granular material or bedding material.

3.13.2   Replacement of Unstable Material

Replace unstable material removed from the bottom of trenches or 
excavations with select granular material.

3.13.3   Bedding (Initial Backfill)

Construct backfill in two operations (initial and final) as specified.  
Bedding shall be of the type specified herein and thickness shown.  Place 
non-woven geotextile fabric and initial backfill consisting of bedding 
material and compact with approved tampers from at least 6 inches below the 
pipe invert to a height of at least 12 inches above the pipe crown for 
pipes less than 12 inches in diameter.  For pipes 12 inches to 24 inches in 
diameter, the bedding shall extend from at least 12 inches below the pipe 
invert to a height of at least 18 inches above the pipe crown.  The 
backfill shall be brought up evenly on both sides of the pipe for the full 
length of the pipe to avoid damage or displacement of pipes.  Care shall be 
taken to ensure thorough compaction of the bedding material under the 
haunches of the pipe.  Bedding material shall be compacted with compaction 
equipment to a dense consistency as evident by little to no settlement of 
the gravel under repeated passes with the compaction equipment, but not 
less than 6 passes per lift.  Use hand operated, plate type, or other 
suitable hand tampers for compaction of bedding.  Ensure pipes and 
protective coatings are not damaged during compaction.  If necessary, 
alter, change or modify equipment or compaction method and procedures to 
meet specified compaction requirements without damaging pipes.  Bedding and 
initial backfill shall be completely wrapped in non-woven geotextile 
fabric.  The fabric shall overlap a minimum of 12 inches along all joints.

3.13.4   Final Backfill

The remainder of the trench above the bedding shall be filled with 
satisfactory material.  Backfill material shall be placed and compacted as 
follows:  Backfill shall be placed in layers of a maximum of 10 inch loose 
thickness, moisture conditioned to between optimum and 3 percent wet of its 
optimum moisture content, and compacted to at least the degree of 
compaction as indicated in TABLE I.  For utilities under pavement, the top 
at least 24 inches of trench backfill below the finish pavement surface 
shall consist of AC, base course, and select granular backfill.  Select 
granular backfill shall be placed in not more than 8 inch thick loose 
horizontal lifts, moisture conditioned to within 2 percent of its optimum 
moisture content, and compacted to at least 95 percent of ASTM D1557 
maximum laboratory dry density.

3.14   Backfill for Appurtenances

a.  After manholes or similar structures have been constructed and the 
concrete has been allowed to cure for at least 28 days, backfill 
shall be placed in such a manner that the structure will not be 
damaged by the shock of falling earth.  The backfill material 
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shall be placed in loose horizontal lifts not more than 8 inches 
in thickness, and shall be brought up evenly on all sides of the 
structure to prevent eccentric loading and excessive stress.  Each 
lift shall be compacted as specified herein before placing the 
next lift.

b.  Place select granular fill and select granular backfill under 
pavements in loose horizontal lifts of not more than 8 inches in 
thickness.  Do not place material on surfaces that are wet or 
muddy.  Compact with equipment well suited to the soil being 
compacted.  Moisture condition to within 2 percent of its optimum 
moisture content.  Compact each lift to at least 95 percent of 
ASTM D1557 maximum laboratory dry density as specified herein 
before placing the overlaying lift.  Compaction shall be 
accomplished continuously over the entire area.  Sufficient passes 
shall be made to ensure that specified density is obtained.

3.15   SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the 
specific utilities are as follows:

3.15.1   Water Lines

Excavate trenches to a depth that provides a minimum cover of 3 feet from 
the existing ground surface, or from the indicated finished grade, 
whichever is lower, to the top of the pipe in pavement areas subject to 
vehicular traffic and for pipes 6 inches and larger.  Minimum cover for 
non-vehicle traffic areas shall be 1.5 feet.

3.16   SUBGRADE PREPARATION

Unsatisfactory material in surfaces to receive fill or in excavated areas 
shall be removed and replaced with properly compacted select granular fill 
as directed by the Project Manager.  The surface shall be scarified to a 
depth of at least 6 inches and compacted as specified herein before the 
fill is started.  Sloped surfaces steeper than 1 vertical to 5 horizontal 
shall be plowed, stepped, benched, or broken up so that the fill material 
will bond with the existing material.

After clearing and grubbing and just prior to filling, the moisture content 
of the subgrade in the areas to receive fill shall be checked.  The top at 
least 6 inches of the subgrade shall be compacted to at least the percent 
of ASTM D1557 laboratory maximum dry density indicated in TABLE I.

Any soft or loose materials, or yielding or pumping areas observed in the 
subgrade that do not readily compact as specified herein shall be over 
excavated to a depth of at least 12 inches or as directed by the Project 
Manager and replaced with properly compacted select granular fill.

Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired 
rollers, steel-wheeled rollers, vibratory compactors, or other suitable 
equipment well suited to the soil being compacted.

3.16.1   Construction

Shape subgrade to line, grade, and cross section, and compact as 
specified.  Include plowing, disking, and any moistening or aerating 
required to obtain specified compaction for this operation.  Remove soft or 
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otherwise unsatisfactory material and replace with satisfactory excavated 
material or other approved material as directed.  Excavate rock encountered 
in the cut section to a depth of 6 inches below finished grade for the 
subgrade.  Bring up low areas resulting from removal of unsatisfactory 
material or excavation of rock to required grade with satisfactory 
materials, and shape the entire subgrade to line, grade, and cross section 
and compact as specified.  After rolling, the surface of the subgrade for 
roadways shall not show deviations greater than 1/2 inch when tested with
a 12-foot straightedge applied both parallel and at right angles to the 
centerline of the area.  Do not vary the elevation of the finish subgrade 
more than 0.05 foot from the established grade and cross section.

3.16.2   Compaction

Perform compaction by sheepsfoot rollers, pneumatic-tired rollers, 
steel-wheeled rollers, vibratory compactors, or other suitable equipment 
well suited to the condition and material being compacted.

Compact each layer or lift of material specified so that the in-place dry 
density is not less than the percent ASTM D1557 laboratory maximum dry 
density specified in TABLE I.

TABLE I

                                                          Minimum Percent
                                                       ASTM D1557 Laboratory
                                                        Maximum Dry Density

                                                       Granular      Cohesive
                                                       Material      Material

Fill, Embankment and Backfill

Satisfactory fill and satisfactory backfill               95           ---

Select granular fill and select granular 
backfill under pavements, footings, and
structures                                                95           ---

Refill undercut materials                                 95           ---

Utilities under roadway, to 2 feet                        95           ---

Utilities under roadway, below top 2 feet                 90           ---

Utilities in landscape areas                              90           ---

Subgrade (Top of fill, backfill, or bottom of excavation)

Top at least 6 inches                                     95        90 to 95

3.16.2.1   Subgrade for Pavements

Compact subgrade for pavements to at least 95 percent of ASTM D1557
laboratory maximum dry density for the depth below the surface of the 
pavement shown.  When more than one soil classification is present in the 
subgrade, thoroughly blend, reshape, and compact at least the top 6 inches 
of subgrade.
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3.17   FINISHING

Finish the surface of excavations, embankments, and subgrades to a smooth 
and compact surface in accordance with the lines, grades, and cross 
sections or elevations shown.  Provide the degree of finish for graded 
areas within 0.1 foot of the grades and elevations indicated except that 
the degree of finish for subgrades specified in paragraph SUBGRADE 
PREPARATION.  Finish gutters and ditches in a manner that will result in 
effective drainage.  Finish the surface of areas to be turfed from 
settlement or washing to a smoothness suitable for the application of 
turfing materials.  Repair graded, topsoiled, or backfilled areas prior to 
acceptance of the work, and re-established grades to the required 
elevations and slopes.

3.17.1   Subgrade and Embankments

During construction, keep embankments and excavations shaped and drained.  
Maintain ditches and drains along subgrade to drain effectively at all 
times.  Do not disturb the finished subgrade by traffic or other 
operation.  Protect and maintain the finished subgrade in a satisfactory 
condition until ballast, subbase, base, or pavement is placed.  Do not 
permit the storage or stockpiling of materials on the finished subgrade.  
Do not lay subbase, base course, ballast, or pavement until the subgrade 
has been checked and approved, and in no case place subbase, base, 
surfacing, pavement, or ballast on a muddy or spongy subgrade.

3.18   PLACING TOPSOIL

On areas to receive topsoil, prepare the compacted subgrade soil to a
2 inches depth for bonding of topsoil with subsoil.  Spread topsoil evenly 
to a thickness of 3 inch and grade to the elevations and slopes shown.  Do 
not spread topsoil when excessively wet or dry.  Obtain material required 
for topsoil in excess of that produced by excavation within the grading 
limits from offsite areas.

3.19   TESTING

Perform testing by a Contractor's validated testing facility.  Submit 
qualifications of the Contractor's validated testing facilities.  If the 
Contractor elects to establish testing facilities, do not permit work 
requiring testing until the Contractor's facilities have been inspected and 
approved by the Project Manager.

3.19.1   Fill and Backfill Material Testing

Test fill and backfill material in accordance with ASTM C136 for 
conformance to ASTM D2487 gradation limits; ASTM D1140 for material finer 
than the No. 200 sieve; ASTM D4318 for liquid limit and for plastic limit; 
and ASTM D1557 for moisture density relations.

3.19.2   Select Granular Material Testing

Test select granular material in accordance with ASTM C136 for conformance 
to ASTM D2487 gradation limits; ASTM D1140 for material finer than the No. 
200 sieve; ASTM D4318 for liquid limit and for plastic limit; ASTM D1557 
for moisture density relations; and ASTM D1883 for CBR value.
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3.19.3   Pipe Bedding and Crushed Rock Subbedding Testing

Test in accordance with ASTM C136 for conformance to gradation specified in 
ASTM D448.

3.19.4   Moisture-Density Relations Tests

Test in accordance with ASTM D1557.  Submit test results for each material 
at least 7 days prior to the compaction of each material.

3.19.5   Field Dry Density and Moisture Content Tests

a.  Determine field in-place density in accordance with ASTM D1556 or 
ASTM D6938.

b.  Check the calibration curves furnished with the moisture gauges 
along with density calibration checks as described in ASTM D6938; 
check the calibration of both the density and moisture gauges at 
the beginning of a job on each different type of material 
encountered and at intervals as directed by the Project Manager.  
When test results indicate that compaction is not as specified, 
remove the material, replace and recompact to meet specification 
requirements.

c.  Perform tests on recompacted areas to determine conformance with 
specification requirements.  The Contractor's CQC Geotechnical 
Engineer shall certify inspections and test results.  These 
certifications shall state that the tests and observations were 
performed by or under the direct supervision of the engineer and 
that the results are representative of the materials or conditions 
being certified by the tests.  Submit test results, including a 
test plan showing location and elevation, within 2 working days 
after tests are performed.

3.19.6   In-Place Densities

a.  One test per 2000 square feet, or fraction thereof, of subgrade 
and each lift of fill or backfill for buildings, structures, 
roads, and pavements, but not less than one test per structure.

b.  One test per lift of trench backfill for every 50 feet, or 
fraction thereof, of utility installation.

3.19.7   Check Tests on In-Place Densities

Field in-place density shall be determined in accordance with ASTM D1556 or 
ASTM D6938.  If ASTM D6938 is used to test in-place density, verify test 
results by performing at least one test per day using ASTM D1556 at 
location already tested within ASTM D6938.  Perform at least one additional 
test using ASTM D1556 for every ten tests performed with a nuclear device, 
at locations checked in accordance with ASTM D6938.

Submit field dry density and moisture content test results within 2 working 
days after the tests are performed.  Furnish a plan showing test locations, 
test number, test elevations, and test results.

3.19.8   Tolerance Tests for Subgrades

Perform continuous checks on the degree of finish specified in paragraph 
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SUBGRADE PREPARATION during construction of the subgrades.

3.19.9   Displacement of Sewers

After other required tests have been performed and the trench backfill 
compacted to 2 feet above the top of the pipe, inspect the pipe to 
determine whether significant displacement has occurred.  Conduct this 
inspection in the presence of the Project Manager.  Inspect pipe sizes 
larger than 36 inches, while inspecting smaller diameter pipe by shining a 
light or laser between manholes or manhole locations, or by the use of 
television cameras passed through the pipe.  If, in the judgment of the 
Project Manager, the interior of the pipe shows poor alignment or any other 
defects that would cause improper functioning of the system, replace or 
repair the defects as directed at no additional cost to the Government.

        -- End of Section --
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SECTION 32 11 23

AGGREGATE AND/OR GRADED-CRUSHED AGGREGATE BASE COURSE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 180 (2010) Standard Method of Test for 
Moisture-Density Relations of Soils Using 
a 4.54-kg (10-lb) Rammer and a 457-mm 
(18-in.) Drop

AASHTO T 224 (2010) Standard Method of Test for 
Correction for Coarse Particles in the 
Soil Compaction Test

ASTM INTERNATIONAL (ASTM)

ASTM C117 (2013) Standard Test Method for Materials 
Finer than 75-um (No. 200) Sieve in 
Mineral Aggregates by Washing

ASTM C127 (2012) Standard Test Method for Density, 
Relative Density (Specific Gravity), and 
Absorption of Coarse Aggregate

ASTM C128 (2012) Standard Test Method for Density, 
Relative Density (Specific Gravity), and 
Absorption of Fine Aggregate

ASTM C131 (2006) Standard Test Method for Resistance 
to Degradation of Small-Size Coarse 
Aggregate by Abrasion and Impact in the 
Los Angeles Machine

ASTM C136 (2006) Standard Test Method for Sieve 
Analysis of Fine and Coarse Aggregates

ASTM C88 (2013) Standard Test Method for Soundness 
of Aggregates by Use of Sodium Sulfate or 
Magnesium Sulfate

ASTM D1556 (2007) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D1557 (2012) Standard Test Methods for 
Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000 
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ft-lbf/ft3) (2700 kN-m/m3)

ASTM D2487 (2011) Soils for Engineering Purposes 
(Unified Soil Classification System)

ASTM D4318 (2010) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM D5821 (2001; R 2006) Standard Test Method for 
Determining the Percentage of Fractured 
Particles in Coarse Aggregate

ASTM D6938 (2010) Standard Test Method for In-Place 
Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow 
Depth)

ASTM D75/D75M (2009) Standard Practice for Sampling 
Aggregates

ASTM E11 (2009; E 2010) Wire Cloth and Sieves for 
Testing Purposes

1.2   DEFINITIONS

For the purposes of this specification, the following definitions apply.

1.2.1   Aggregate Base Course

Aggregate base course (ABC) is well graded, durable aggregate uniformly 
moistened and mechanically stabilized by compaction.

1.2.2   Graded-Crushed Aggregate Base Course

Graded-crushed aggregate (GCA) base course is well graded, crushed, durable 
aggregate uniformly moistened and mechanically stabilized by compaction.  
GCA is similar to ABC, but it has more stringent requirements and it 
produces a base course with higher strength and stability.

1.2.3   Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is 
expressed as a percentage of the maximum laboratory dry density obtained by 
the test procedure presented in ASTM D1557 abbreviated as a percent of 
laboratory maximum dry density.  Since ASTM D1557 applies only to soils 
that have 30 percent or less by weight of their particles retained on the 
3/4 inch sieve, the degree of compaction for material having more than 30 
percent by weight of their particles retained on the 3/4 inch sieve are 
expressed as a percentage of the laboratory maximum dry density in 
accordance with AASHTO T 180 Method D and corrected with AASHTO T 224.

1.3   SYSTEM DESCRIPTION

All equipment and tools used in the performance of the work will be subject 
to approval before the work is started and shall be maintained in 
satisfactory working condition at all times.  Submit a list of proposed 
equipment, including descriptive data.  Provide adequate equipment having 
the capability of producing the required compaction, meeting grade 
controls, thickness control, and smoothness requirements as set forth 
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herein.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment and Tools

SD-06 Test Reports

Sampling and Testing
Field Density Tests

1.5   QUALITY ASSURANCE

Sampling and testing are the responsibility of the Contractor and performed 
by a testing laboratory approved by the Project Manager.  Work requiring 
testing will not be permitted until the testing laboratory has been 
inspected and approved.  Test the materials to establish compliance with 
the specified requirements; perform testing at the specified frequency.  
The Project Manager may specify the time and location of the tests.  
Furnish copies of test results to the Project Manager within 24 hours of 
completion of the tests.

1.5.1   Sampling

Take samples for laboratory testing in conformance with ASTM D75/D75M.  
When deemed necessary, the sampling will be observed by the Project Manager.

1.5.2   Tests

Perform the following tests in conformance with the applicable standards 
listed.

1.5.2.1   Sieve Analysis

Make sieve analysis in conformance with ASTM C117 and ASTM C136.  Sieves 
shall conform to ASTM E11.

1.5.2.2   Liquid Limit and Plasticity Index

Determine liquid limit and plasticity index in accordance with ASTM D4318.

1.5.2.3   Moisture-Density Determinations

Determine the laboratory maximum dry density and optimum moisture content 
in accordance with ASTM D1557.

1.5.2.4   Field Density Tests

Measure field density in accordance with ASTM D1556 or ASTM D6938.  For the 
method presented in ASTM D1556 use the base plate as shown in the drawing.
The calibration curves furnished with the moisture gauges shall also be 
checked along with density calibration checks as described in ASTM D6938.  
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The calibration checks of both the density and moisture gauges shall be 
made by the prepared containers of material method, as described in 
paragraph Calibration of ASTM D6938, on each different type of material 
being tested at the beginning of a job and at intervals as directed.

a.  Submit certified copies of test results for approval not less than 
30 days before material is required for the work.

b.  Submit calibration curves and related test results prior to using 
the device or equipment being calibrated.

c.  Submit copies of field test results within 24 hours after the 
tests are performed.

1.5.2.5   Wear Test

Perform wear tests on ABC and GCA course material in conformance with 
ASTM C131.

1.5.2.6   Soundness

Perform soundness tests on GCA in accordance with ASTM C88.

1.5.3   Testing Frequency

1.5.3.1   Initial Tests

Perform one of each of the following tests, on the proposed material prior 
to commencing construction, to demonstrate that the proposed material meets 
all specified requirements when furnished.  If materials from more than one 
source are going to be utilized, this testing shall be completed for each 
source.

a.  Sieve Analysis.

b.  Liquid limit and plasticity index.

c.  Moisture-density relationship.

d.  Wear.

e.  Soundness.

1.5.3.2   In Place Tests

Perform each of the following tests on samples taken from the placed and 
compacted ABC and GCA.  Samples shall be taken and tested at the rates 
indicated.

a.  Perform density tests on every lift of material placed and at a 
frequency of one set of tests for every 250 square yards, or 
portion thereof, of completed area.

b.  Perform sieve analysis on every lift of material placed and at a 
frequency of one sieve analysis for every 500 square yards, or 
portion thereof, of material placed.

c.  Perform liquid limit and plasticity index tests at the same 
frequency as the sieve analysis.
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d.  Measure the total thickness of the base course at intervals, in 
such a manner as to ensure one measurement for each 500 square 
yards of base course.  Measurements shall be made in 3 inch 
diameter test holes penetrating the base course.

1.5.4   Approval of Material

Select the source of the material 30 days prior to the time the material 
will be required in the work.  Tentative approval of material will be based 
on initial test results.  Final approval of the materials will be based on 
sieve analysis, liquid limit, and plasticity index tests performed on 
samples taken from the completed and fully compacted course(s).

PART 2   PRODUCTS

2.1   AGGREGATES

Provide ABC and GCA consisting of clean, sound, durable particles of 
crushed stone, crushed gravel, angular sand, or other approved material.  
ABC shall be free of lumps of clay, organic matter, and other objectionable 
materials or coatings.  GCA shall be free of silt and clay as defined by 
ASTM D2487, organic matter, and other objectionable materials or coatings.  
The portion retained on the No. 4 sieve is known as coarse aggregate; that 
portion passing the No. 4 sieve is known as fine aggregate.

2.1.1   Coarse Aggregate

Provide coarse aggregates with angular particles of uniform density.  When 
the coarse aggregate is supplied from more than one source, aggregate from 
each source shall meet the specified requirements and shall be stockpiled 
separately.

a.  Crushed Gravel:  Crushed gravel shall be manufactured by crushing 
gravels, and shall meet all the requirements specified below.

b.  Crushed Stone:  Provide crushed stone consisting of freshly mined 
quarry rock, meeting all the requirements specified below.

2.1.1.1   Aggregate Base Course

ABC coarse aggregate shall not show more than 50 percent loss when 
subjected to the Los Angeles abrasion test in accordance with ASTM C131.  
The amount of flat and elongated particles shall not exceed 30 percent.  A 
flat particle is one having a ratio of width to thickness greater than 3; 
an elongated particle is one having a ratio of length to width greater than 
3.  In the portion retained on each sieve specified, the crushed aggregates 
shall contain at least 50 percent by weight of crushed pieces having two or 
more freshly fractured faces determined in accordance with ASTM D5821.  
When two fractures are contiguous, the angle between planes of the 
fractures must be at least 30 degrees in order to count as two fractured 
faces.  Crushed gravel shall be manufactured from gravel particles 50 
percent of which, by weight, are retained on the maximum size sieve listed 
in TABLE 1.

2.1.1.2   Graded-Crushed Aggregate Base Course

GCA coarse aggregate shall not show more than 40 percent loss when 
subjected to the Los Angeles abrasion test in accordance with ASTM C131.  
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GCA coarse aggregate shall not exhibit a loss greater than 18 percent 
weighted average, at five cycles, when tested for soundness in magnesium 
sulfate, or 12 percent weighted average, at five cycles, when tested in 
sodium sulfate in accordance with ASTM C88.  The amount of flat and 
elongated particles shall not exceed 20 percent for the fraction retained 
on the 1/2 inch sieve nor 20 percent for the fraction passing the 1/2 inch 
sieve.  A flat particle is one having a ratio of width to thickness greater 
than 3; an elongated particle is one having a ratio of length to width 
greater than 3.  In the portion retained on each sieve specified, the 
crushed aggregate shall contain at least 90 percent by weight of crushed 
pieces having two or more freshly fractured faces determined in accordance 
with ASTM D5821.  When two fractures are contiguous, the angle between 
planes of the fractures must be at least 30 degrees in order to count as 
two fractured faces.  Crushed gravel shall be manufactured from gravel 
particles 90 percent of which by weight are retained on the maximum size 
sieve listed in TABLE 1.

2.1.2   Fine Aggregate

Fine aggregates shall be angular particles of uniform density.  When the 
fine aggregate is supplied from more than one source, aggregate from each 
source shall meet the specified requirements.

2.1.2.1   Aggregate Base Course

ABC fine aggregate shall consist of screenings, angular sand, or other 
finely divided mineral matter processed or naturally combined with the 
coarse aggregate.

2.1.2.2   Graded-Crushed Aggregate Base Course

Provide GCA fine aggregate consisting of angular particles produced by 
crushing stone or gravel that meets the requirements for wear and soundness 
specified for GCA coarse aggregate.

2.1.3   Gradation Requirements

Apply the specified gradation requirements to the completed base course.  
The aggregates shall be continuously well graded within the limits 
specified in TABLE 1.  Sieves shall conform to ASTM E11.

TABLE 1.  GRADATION OF AGGREGATES

                                             Percentage by
                                             Weight Passing
                    Sieve Designation      Square-Mesh Sieve

                         2 inch                   100
                     1-1/2 inch                  90-100
                       3/4 inch                  50-90
                         No. 4                   25-50
                         No. 200                  3-9

NOTE 1:  Particles having diameters less than No. 635 shall not be in 
excess of 3 percent by weight of the total sample tested.

NOTE 2:  The values are based on aggregates of uniform specific gravity.  
If materials from different sources are used for the coarse and fine 
aggregates, they shall be tested in accordance with ASTM C127 and ASTM C128 
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to determine their specific gravities.  If the specific gravities vary by 
more than 10 percent, the percentages passing the various sieves shall be 
corrected as directed by the Project Manager.

2.2   LIQUID LIMIT AND PLASTICITY INDEX

Apply liquid limit and plasticity index requirements to the completed 
course and to any component that is blended to meet the required 
gradation.  The portion of any component or of the completed course passing 
the No. 40 sieve shall be either nonplastic or have a liquid limit not 
greater than 25 and a plasticity index not greater than 5.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

When the ABC or GCA is constructed in more than one layer, clean the 
previously constructed layer of loose and foreign matter by sweeping with 
power sweepers or power brooms, except that hand brooms may be used in 
areas where power cleaning is not practicable.  Provide adequate drainage 
during the entire period of construction to prevent water from collecting 
or standing on the working area.  Provide line and grade stakes as 
necessary for control.  Grade stakes shall be in lines parallel to the 
centerline of the area under construction and suitably spaced for string 
lining.

3.2   OPERATION OF AGGREGATE SOURCES

Clearing, stripping, and excavating are the responsibility of the 
Contractor.  Operate the aggregate sources to produce the quantity and 
quality of materials meeting the specified requirements in the specified 
time limit.  Upon completion of the work, the aggregate sources on 
Government property shall be conditioned to drain readily and shall be left 
in a satisfactory condition.  Aggregate sources on private lands shall be 
conditioned in agreement with local laws or authorities.

3.3   STOCKPILING MATERIAL

Clear and level storage sites prior to stockpiling of material.  Stockpile 
all materials, including approved material available from excavation and 
grading, in the manner and at the locations designated.  Aggregates shall 
be stockpiled on the cleared and leveled areas designated by the Project 
Manager to prevent segregation.  Materials obtained from different sources 
shall be stockpiled separately.

3.4   PREPARATION OF UNDERLYING COURSE

Prior to constructing the base course(s), the underlying course or subgrade 
shall be cleaned of all foreign substances.  The surface of the underlying 
course or subgrade shall meet specified compaction and surface tolerances.  
The underlying course shall conform to Section 31 00 00 EARTHWORK.  Ruts or 
soft yielding spots in the underlying courses, areas having inadequate 
compaction, and deviations of the surface from the requirements set forth 
herein shall be corrected by loosening and removing soft or unsatisfactory 
material and by adding approved material, reshaping to line and grade, and 
recompacting to specified density requirements.  For cohesionless 
underlying courses containing sands or gravels, as defined in ASTM D2487, 
the surface shall be stabilized prior to placement of the base course(s).  
Stabilization shall be accomplished by mixing ABC or GCA into the 
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underlying course and compacting by approved methods.  The stabilized 
material shall be considered as part of the underlying course and shall 
meet all requirements of the underlying course.  The finished underlying 
course shall not be disturbed by traffic or other operations and shall be 
maintained in a satisfactory condition until the base course is placed.

3.5   INSTALLATION

3.5.1   Mixing the Materials

Mix the coarse and fine aggregates in a stationary plant, or in a traveling 
plant or bucket loader on an approved paved working area.  Make adjustments 
in mixing procedures or in equipment, as directed, to obtain true grades, 
to minimize segregation or degradation, to obtain the required water 
content, and to ensure a satisfactory base course meeting all requirements 
of this specification.

3.5.2   Placing

Place the mixed material on the prepared subgrade or subbase in layers of 
uniform thickness with an approved spreader.  When a compacted layer
6 inches or less in thickness is required, place the material in a single 
layer.  When a compacted layer in excess of 6 inches is required, place the 
material in layers of equal thickness.  No layer shall be thicker than
6 inches or thinner than 3 inches when compacted.  The layers shall be so 
placed that when compacted they will be true to the grades or levels 
required with the least possible surface disturbance.  Where the base 
course is placed in more than one layer, the previously constructed layers 
shall be cleaned of loose and foreign matter by sweeping with power 
sweepers, power brooms, or hand brooms, as directed.  Such adjustments in 
placing procedures or equipment shall be made as may be directed to obtain 
true grades, to minimize segregation and degradation, to adjust the water 
content, and to ensure an acceptable base course.

3.5.3   Grade Control

The finished and completed base course shall conform to the lines, grades, 
and cross sections shown.  Underlying material(s) shall be excavated and 
prepared at sufficient depth for the required base course thickness so that 
the finished base course and the subsequent surface course will meet the 
designated grades.

3.5.4   Edges of Base Course

The base course(s) shall be placed so that the completed section will be a 
minimum of 2 feet wider, on all sides, than the next layer that will be 
placed above it.  Additionally, place approved fill material along the 
outer edges of the base course in sufficient quantities to compact to the 
thickness of the course being constructed, or to the thickness of each 
layer in a multiple layer course, allowing in each operation at least a
2 foot width of this material to be rolled and compacted simultaneously 
with rolling and compacting of each layer of base course.  If this base 
course material is to be placed adjacent to another pavement section, then 
the layers for both of these sections shall be placed and compacted along 
this edge at the same time.

3.5.5   Compaction

Compact each layer of the base course, as specified, with approved 
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compaction equipment.  Maintain water content during the compaction 
procedure to within plus or minus 2 percent of the optimum water content 
determined from laboratory tests as specified in this Section.  Begin 
rolling at the outside edge of the surface and proceed to the center, 
overlapping on successive trips at least one-half the width of the roller.  
Alternate trips of the roller shall be slightly different lengths.  Speed 
of the roller shall be such that displacement of the aggregate does not 
occur.  In all places not accessible to the rollers, the mixture shall be 
compacted with hand-operated power tampers.  Continue compaction until each 
layer has a degree of compaction that is at least 95 percent of laboratory 
maximum density through the full depth of the layer.  Make such adjustments 
in compacting or finishing procedures as may be directed to obtain true 
grades, to minimize segregation and degradation, to reduce or increase 
water content, and to ensure a satisfactory base course.  Any materials 
that are found to be unsatisfactory shall be removed and replaced with 
satisfactory material or reworked, as directed, to meet the requirements of 
this specification.

3.5.6   Thickness

Construct the compacted thickness of the base course as indicated.  No 
individual layer shall be thicker than 6 inches nor be thinner than
3 inches in compacted thickness.  The total compacted thickness of the base 
course(s) shall be within 1/2 inch of the thickness indicated.  Where the 
measured thickness is more than 1/2 inch deficient, correct such areas by 
scarifying, adding new material of proper gradation, reblading, and 
recompacting as directed.  Where the measured thickness is more than
1/2 inch thicker than indicated, the course shall be considered as 
conforming to the specified thickness requirements.  Average job thickness 
shall be the average of all thickness measurements taken for the job, but 
shall be within 1/4 inch of the thickness indicated.  The total thickness 
of the base course shall be measured at intervals in such a manner as to 
ensure one measurement for each 500 square yards of base course.  
Measurements shall be made in 3 inch diameter test holes penetrating the 
base course.

3.5.7   Finishing

The surface of the top layer of base course shall be finished after final 
compaction by cutting any overbuild to grade and rolling with a 
steel-wheeled roller.  Thin layers of material shall not be added to the 
top layer of base course to meet grade.  If the elevation of the top layer 
of base course is 1/2 inch or more below grade, then the top layer should 
be scarified to a depth of at least 3 inches and new material shall be 
blended in and compacted to bring to grade.  Adjustments to rolling and 
finishing procedures shall be made as directed to minimize segregation and 
degradation, obtain grades, maintain moisture content, and ensure an 
acceptable base course.  Should the surface become rough, corrugated, 
uneven in texture, or traffic marked prior to completion, the 
unsatisfactory portion shall be scarified, reworked and recompacted or it 
shall be replaced as directed.

3.5.8   Smoothness

The surface of the top layer shall show no deviations in excess of 3/8 inch 
when tested with a 12 foot straightedge.  Take measurements in successive 
positions parallel to the centerline of the area to be paved.  Measurements 
shall also be taken perpendicular to the centerline at 50 foot intervals.  
Deviations exceeding this amount shall be corrected by removing material 
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and replacing with new material, or by reworking existing material and 
compacting it to meet these specifications.

3.6   TRAFFIC

Completed portions of the base course may be opened to limited traffic, 
provided there is no marring or distorting of the surface by the traffic.  
Heavy equipment shall not be permitted except when necessary to 
construction, and then the area shall be protected against marring or 
damage to the completed work.

3.7   MAINTENANCE

Maintain the base course in a satisfactory condition until the full 
pavement section is completed and accepted.  Maintenance shall include 
immediate repairs to any defects and shall be repeated as often as 
necessary to keep the area intact.  Any area of base course that is damaged 
shall be reworked or replaced as necessary to comply with this 
specification.

3.8   DISPOSAL OF UNSATISFACTORY MATERIALS

Any unsuitable materials that must be removed shall be disposed of as 
directed.  No additional payments will be made for materials that must be 
replaced.

       -- End of Section --
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SECTION 32 12 10

BITUMINOUS TACK AND PRIME COATS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 102 (2009) Standard Method of Test for Spot 
Test of Asphaltic Materials

AASHTO T 40 (2002; R 2006) Sampling Bituminous 
Materials

ASTM INTERNATIONAL (ASTM)

ASTM D140/D140M (2009) Standard Practice for Sampling 
Bituminous Materials

ASTM D2995 (1999; R 2009) Determining Application 
Rate of Bituminous Distributors

ASTM D977 (2013) Emulsified Asphalt

1.2   SYSTEM DESCRIPTION

1.2.1   General Requirements

Plant, equipment, machines and tools used in the work are subject to 
approval and shall be maintained in a satisfactory working condition at all 
times.  Calibrated equipment such as asphalt distributors, scales, batching 
equipment, spreaders and similar equipment, should have been recalibrated 
by a calibration laboratory within 12 months prior to commencing work.

1.2.2   Bituminous Distributor

Provide a distributor with pneumatic tires of such size and number that the 
load produced on the base surface does not exceed 650 psi of tire width to 
prevent rutting, shoving or otherwise damaging the base surface or other 
layers in the pavement structure.  Design and equip the distributor to 
spray the bituminous material in a uniform coverage at the specified 
temperature, at readily determined and controlled rates from 0.05 to 2.0 
gallons per square yard, with a pressure range of 25 to 75 psi and with an 
allowable variation from the specified rate of not more than plus or minus 
5 percent, and at variable widths.  Include with the distributor equipment 
a separate power unit for the bitumen pump, full-circulation spray bars, 
tachometer, pressure gauges, volume-measuring devices, adequate heaters for 
heating of materials to the proper application temperature, a thermometer 
for reading the temperature of tank contents, and a hand hose attachment 
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suitable for applying bituminous material manually to areas inaccessible to 
the distributor.  Equip the distributor to circulate and agitate the 
bituminous material during the heating process.

1.2.3   Heating Equipment for Storage Tanks

The equipment for heating the bituminous material shall be steam, electric, 
or hot oil heaters.  Provide steam heaters consisting of steam coils and 
equipment for producing steam, so designed that the steam cannot get into 
the material.  Fix an armored thermometer to the tank with a temperature 
range from 40 to 400 degrees F so that the temperature of the bituminous 
material may be determined at all times.

1.2.4   Power Brooms and Power Blowers

Use power brooms and power blowers suitable for cleaning the surfaces to 
which the bituminous coat is to be applied.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-06 Test Reports

Sampling and Testing

1.4   DELIVERY, STORAGE, AND HANDLING

Inspect the materials delivered to the site for contamination and damage.  
Unload and store the materials with a minimum of handling.

1.5   ENVIRONMENTAL REQUIREMENTS

Apply bituminous coat only when the surface to receive the bituminous coat 
is dry.

PART 2   PRODUCTS

2.1   PRIME COAT

2.1.1   Emulsified Asphalt

Provide emulsified asphalt conforming to ASTM D977, Type SS1h.

2.2   TACK COAT

2.2.1   Emulsified Asphalt

Provide emulsified asphalt conforming to ASTM D977, Type SS1h.  Dilute the 
emulsified asphalt with equal parts of water.  The base asphalt used to 
manufacture the emulsion shall show a negative spot when tested in 
accordance with AASHTO T 102 using standard naphtha.

SECTION 32 12 10  Page 2



SITE UTILITIES REPLACEMENT, SEWER LINE AND WATER LINE CA-1220-C
WRIGHT STREET TO BLDG 282, KALAELOA (KAPOLEI), HAWAII

PART 3   EXECUTION

3.1   PREPARATION OF SURFACE

Immediately before applying the bituminous coat, remove all loose material, 
dirt, clay, or other objectionable material from the surface to be treated 
by means of a power broom or blower supplemented with hand brooms.  The 
surface shall be dry and clean at the time of treatment.

3.2   APPLICATION RATE

The exact quantities within the range specified, which may be varied to 
suit field conditions, will be determined by the Project Manager.

3.2.1   Tack Coat

Apply bituminous material for the tack coat in quantities of not less than
0.05 gallon nor more than 0.15 gallon per square yard of pavement surface.

3.2.2   Prime Coat

Apply bituminous material for the prime coat in quantities of not less than
0.18 gallon nor more than 0.35 gallon per square yard of pavement surface.

3.3   APPLICATION TEMPERATURE

3.3.1   Viscosity Relationship

Asphalt application temperature shall provide an application viscosity 
between 10 and 60 seconds, Saybolt Furol, or between 20 and 120 centistokes, 
kinematic.  Furnish the temperature viscosity relation to the Project 
Manager.

3.3.2   Temperature Ranges

The viscosity requirements determine the application temperature to be 
used.  The following is a normal range of application temperatures:

Emulsions

                SS-1h                        70-160 degrees F

This temperature range exceeds the flash point of the material and care 
should be taken when heating.

3.4   APPLICATION

3.4.1   General

Following preparation and subsequent inspection of the surface, apply the 
bituminous prime or tack coat with the Bituminous Distributor at the 
specified rate with uniform distribution over the surface to be treated.  
Properly treat all areas and spots missed by the distributor with the hand 
spray.  Until the succeeding layer of pavement is placed, maintain the 
surface by protecting the surface against damage and by repairing deficient 
areas at no additional cost to the Government.  If required, spread clean 
dry sand to effectively blot up any excess bituminous material.  No 
smoking, fires, or flames other than those from the heaters that are a part 
of the equipment are permitted within 25 feet of heating, distributing, and 

SECTION 32 12 10  Page 3



SITE UTILITIES REPLACEMENT, SEWER LINE AND WATER LINE CA-1220-C
WRIGHT STREET TO BLDG 282, KALAELOA (KAPOLEI), HAWAII

transferring operations of bituminous material other than bituminous 
emulsions.  Prevent all traffic, except for paving equipment used in 
constructing the surfacing, from using the underlying material, whether 
primed or not, until the surfacing is completed. The bituminous coat shall 
conform to all requirements as described herein.

3.4.2   Prime Coat

0Apply a prime coat at locations shown on the Drawings.  Apply the 
bituminous material uniformly over the surface to be treated at a pressure 
range of 25 to 75 psi; the rate shall be as specified above in paragraph 
APPLICATION RATE.  To obtain uniform application of the prime coat on the 
surface treated at the junction of previous and subsequent applications, 
spread building paper on the surface for a sufficient distance back from 
the ends of each application to start and stop the prime coat on the paper 
and to ensure that all sprayers will operate at full force on the surface 
to be treated.  Immediately after application remove and destroy the 
building paper.

3.4.3   Tack Coat

Apply tack coat at the locations shown on the drawings.  Apply the tack 
coat when the surface to be treated is dry.  Immediately following the 
preparation of the surface for treatment, apply the bituminous material by 
means of the bituminous distributor, within the limits of temperature 
specified herein and at a rate as specified above in paragraph APPLICATION 
RATE.  Apply the bituminous material so that uniform distribution is 
obtained over the entire surface to be treated.  Treat lightly coated areas 
and spots missed by the distributor with the bituminous material.  
Following the application of bituminous material, allow the surface to cure 
without being disturbed for period of time necessary to permit setting of 
the tack coat.  Apply the bituminous tack coat only as far in advance of 
the placing of the overlying layer as required for that day's operation.  
Maintain and protect the treated surface from damage until the succeeding 
course of pavement is placed.

3.5   CURING PERIOD

Following application of the bituminous material and prior to application 
of the succeeding layer of pavement, allow the bituminous coat to cure and 
to obtain evaporation of any volatiles or moisture.  Maintain the coated 
surface until the succeeding layer of pavement is placed, by protecting the 
surface against damage and by repairing and recoating deficient areas.  
Allow the prime coat to cure without being disturbed for a period of at 
least 48 hours or longer, as may be necessary to attain penetration into 
the treated course.  Furnish and spread enough sand to effectively blot up 
and cure excess bituminous material.

3.6   FIELD QUALITY CONTROL

Samples of the bituminous material used shall be obtained by the Contractor 
as directed, under the supervision of the Project Manager.  The sample may 
be retained and tested by the Government at no cost to the Contractor.

3.7   SAMPLING AND TESTING

Submit copies of all test results for emulsified asphalt, and bituminous 
materials, within 24 hours of completion of tests.  Perform sampling and 
testing by an approved commercial testing laboratory or by facilities 
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furnished by the Contractor.  No work requiring testing will be permitted 
until the facilities have been inspected and approved.

3.7.1   Sampling

The samples of bituminous material, unless otherwise specified, shall be in 
accordance with ASTM D140/D140M or AASHTO T 40.  Sources from which 
bituminous materials are to be obtained shall be selected and notification 
furnished the Project Manager within 15 days after the award of the 
contract.

3.7.2   Calibration Test

Furnish all equipment, materials, and labor necessary to calibrate the 
bituminous distributor.  Calibration shall be made with the approved job 
material and prior to applying the bituminous coat material to the prepared 
surface.  Calibrate the bituminous distributor in accordance with ASTM D2995.

3.7.3   Trial Applications

Before providing the complete bituminous coat, apply three lengths of at 
least 100 feet for the full width of the distributor bar to evaluate the 
amount of bituminous material that can be satisfactorily applied.

3.7.3.1   Tack Coat Trial Application Rate

Unless otherwise authorized, apply the trial application rate of bituminous 
tack coat materials in the amount of 0.05 gallon per square yard.  Other 
trial applications shall be made using various amounts of material as may 
be deemed necessary.

3.7.3.2   Prime Coat Trial Application Rate

Unless otherwise authorized, apply the trial application rate of bituminous 
materials in the amount of 0.25 gallon per square yard.  Other trial 
applications shall be made using various amounts of material as may be 
deemed necessary.

3.7.4   Sampling and Testing During Construction

Perform quality control sampling and testing as required in paragraph FIELD 
QUALITY CONTROL.

3.8   TRAFFIC CONTROLS

Keep traffic off surfaces freshly treated with bituminous material.  
Provide sufficient warning signs and barricades so that traffic will not 
travel over freshly treated surfaces.

        -- End of Section --
 

SECTION 32 12 10  Page 5





SITE UTILITIES REPLACEMENT, SEWER LINE AND WATER LINE CA-1220-C
WRIGHT STREET TO BLDG 282, KALAELOA (KAPOLEI), HAWAII

SECTION 32 12 16

HOT-MIX ASPHALT (HMA) FOR ROADS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 156 (2013) Standard Specification for 
Requirements for Mixing Plants for 
Hot-Mixed, Hot-Laid Bituminous Paving 
Mixtures

AASHTO M 17 (2011) Standard Specification for Mineral 
Filler for Bituminous Paving Mixtures

AASHTO M 140 (2013) Standard Specification for 
Emulsified Asphalt

AASHTO M 320 (2010) Standard Specification for 
Performance-Graded Asphalt Binder

AASHTO T 104 (1999) Standard Method of Test for 
Soundess of Aggregate by Use of Sodium 
Sulfate or Magnesium Sulfate

AASHTO T 11 (2005) Standard Method of Test for 
Materials Finer Than 75-µm (No. 200) Sieve 
in Mineral Aggregates by Washing

AASHTO T 166 (2013) Standard Method of Test for Bulk 
Specific Gravity (Gmb) of Compacted Hot 
Mix Asphalt (HMA) Using Saturated 
Surface-Dry Specimens

AASHTO T 176 (2008) Standard Method of Test for Plastic 
Fines in Graded Aggregates and Soils by 
Use of the Sand Equivalent Test

AASHTO T 182 (2002) Standard Method of Test for Coating 
and Stripping of Bitumen-Aggregate Mixtures

AASHTO T 209 (2012) Standard Method of Test for 
Theoretical Maximum Specific Gravity (Gmm) 
and Density of Hot Mix Asphalt (HMA)

AASHTO T 245 (1997; R 2008) Standard Method of Test for 
Resistance to Plastic Flow of Bituminous 
Mixtures Using Marshall ApparatusRef Title
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AASHTO T 246 (2010) Standard Method of Test for 
Resistance to Deformation and Cohesion of 
Bituminous Mixtures by Means of Hveem 
Apparatus (ASTM Designation: D 1560-09

AASHTO T 247 (2009) Standard Method of Test for 
Preparation of Test Specimens of 
Bituminous Mixtures by Means of California 
Kneading Compactor

AASHTO T 269 (2011) Standard Method of Test for Percent 
Air Voids in Compacted Dense and Open 
Asphalt Mixtures

AASHTO T 27 (2011) Standard Method of Test for Sieve 
Analysis of Fine and Coarse Aggregates

AASHTO T 275 (2007) Standard Method of Test for Bulk 
Specific Gravity (Gmb) of Compacted Hot 
Mix Asphalt (HMA) Using Paraffin-Coated 
Specimens

AASHTO T 84 (2013) Standard Method of Test for 
Specific Gravity and Absorption of Fine 
Aggregate

AASHTO T 85 (2013) Standard Method of Test for 
Specific Gravity and Absorption of Coarse 
Aggregate

AASHTO T 96 (2002) Standard Method of Test for 
Resistance to Degradation of Small-Size 
Coarse Aggregate by Abrasion and Impact in 
the Los Angeles Machine

ASTM INTERNATIONAL (ASTM)

ASTM C207 (2011) Standard Specification for Hydrated 
Lime for Masonry Purposes

ASTM D1461 (2011) Moisture or Volatile Distillates in 
Bituminous Paving Mixtures

ASTM D2489/D2489M (2008) Estimating Degree of Particle 
Coating of Bituminous-Aggregate Mixtures

ASTM D3666 (2011) Standard Specification for Minimum 
Requirements for Agencies Testing and 
Inspecting Road and Paving Materials

ASTM D4791 (2010) Flat Particles, Elongated 
Particles, or Flat and Elongated Particles 
in Coarse Aggregate

ASTM D5148 (2010) Standard Test Method for Centrifuge 
Kerosine Equivalent
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1.2   SYSTEM DESCRIPTION

Perform the work consisting of pavement courses composed of mineral 
aggregate and asphalt material heated and mixed in a central mixing plant 
and placed on a prepared course.  HMA designed and constructed in 
accordance with this section shall conform to the lines, grades, 
thicknesses, and typical cross sections shown on the drawings.  Construct 
each course to the depth, section, or elevation required by the drawings 
and roll, finish, and approve it before the placement of the next course.

1.2.1   Asphalt Mixing Plant

Plants used for the preparation of hot-mix asphalt shall conform to the 
requirements of AASHTO M 156 with the following changes:

a.  Truck Scales.  Weigh the asphalt mixture on approved, certified 
scales at the Contractor's expense.  Inspect and seal scales at 
least annually by an approved calibration laboratory.

b.  Testing Facilities.  Provide laboratory facilities at the plant 
for the use of the Government's acceptance testing and the 
Contractor's quality control testing.

c.  Inspection of Plant.  Provide the Project Manager with access at 
all times, to all areas of the plant for checking adequacy of 
equipment; inspecting operation of the plant; verifying weights, 
proportions, and material properties; checking the temperatures 
maintained in the preparation of the mixtures and for taking 
samples.  Provide assistance as requested, for the Government to 
procure any desired samples.

d.  Storage Bins.  Use of storage bins for temporary storage of 
hot-mix asphalt will be permitted as follows:

(1) The asphalt mixture may be stored in non-insulated storage 
bins for a period of time not exceeding 3 hours.

(2) The asphalt mixture may be stored in insulated storage bins 
for a period of time not exceeding 8 hours.  The mix drawn from 
bins shall meet the same requirements as mix loaded directly into 
trucks.

1.2.2   Hauling Equipment

Provide trucks for hauling hot-mix asphalt having tight, clean, and smooth 
metal beds.  To prevent the mixture from adhering to them, the truck beds 
shall be lightly coated with a minimum amount of paraffin oil, lime 
solution, or other approved material.  Petroleum based products shall not 
be used as a release agent.  Each truck shall have a suitable cover to 
protect the mixture from adverse weather.  When necessary to ensure that 
the mixture will be delivered to the site at the specified temperature, 
truck beds shall be insulated or heated and covers (tarps) shall be 
securely fastened.

1.2.3   Asphalt Pavers

Provide asphalt pavers which are self-propelled, with an activated screed, 
heated as necessary, and capable of spreading and finishing courses of 
hot-mix asphalt which will meet the specified thickness, smoothness, and 
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grade.  The paver shall have sufficient power to propel itself and the 
hauling equipment without adversely affecting the finished surface.

1.2.3.1   Receiving Hopper

Provide paver with a receiving hopper of sufficient capacity to permit a 
uniform spreading operation and equipped with a distribution system to 
place the mixture uniformly in front of the screed without segregation.  
The screed shall effectively produce a finished surface of the required 
evenness and texture without tearing, shoving, or gouging the mixture.

1.2.4   Rollers

Rollers shall be in good condition and shall be operated at slow speeds to 
avoid displacement of the asphalt mixture.  The number, type, and weight of 
rollers shall be sufficient to compact the mixture to the required density 
while it is still in a workable condition.  Do not use equipment which 
causes excessive crushing of the aggregate.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Mix Design

SD-07 Certificates

Testing Laboratory

1.4   ENVIRONMENTAL REQUIREMENTS

Do not place the hot-mix asphalt upon a wet surface.

PART 2   PRODUCTS

2.1   AGGREGATES

Aggregate for hot mixed asphalt (HMA) pavement shall be crushed and 
screened basalt free of soft or disintegrated pieces, clay, dirt, and other 
deleterious substances.  Course aggregate is defined as material retained 
on No. 4 sieve, and fine aggregate is defined as material passing No. 4 
sieve.

At least 90 percent, by weight, of material retained on No. 4 sieve shall 
consist of crushed particles.  At least 70 percent of material passing No. 
4 sieve and retained on No. 8 sieve shall consist of crushed particles.  A 
crushed particle is defined as having at least one mechanically fractured 
face.  The combined aggregate for HMA pavement, including filler, if any, 
shall conform to TABLE 1 - HMA Test Requirements and TABLE 2 - HMA Grading 
Requirements.
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TABLE 1 - HMA TEST REQUIREMENTS

TEST TEST METHOD REQUIREMENT

Sand Equivalent AASHTO T 176 45 Percent Minimum

Los Angeles Abrasion AASHTO T 96 30 Percent Minimum

Stripping AASHTO T 182 Above 95 Percent

K-factor ASTM D5148 Kc-2.0 Maximum
Km-1.7 Maximum

Flat and elongated 
pieces (length to 
thickness ratio of 3)

ASTM D4791 (By Weight) 25 Percent Maximum

Grading AASHTO T 11
AASHTO T 27

Job-mix formula based on 
TABLE 2

Soundness AASHTO T 104 (5 Cycles
using sodium sulfate)

9 Percent Maximum

Absorption AASHTO T 84
AASHTO T 85

TABLE 2 - HMA GRADING REQUIREMENTS
(STATE OF HAWAII - DEPARTMENT OF TRANSPORTATION MIX NO. IV)

SIEVE SIZES COMBINED AGGREGATE PERCENT PASSING BY WEIGHT

1 inch ---

3/4 inch 100

1/2 inch 90-100

3/8 inch 72-90

No. 4 45-68

No. 8 32-48

No. 16 21-37

No. 30 15-27

No. 50 9-21

No. 100 6-16
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No. 200 4-8

If chemical additive resulting in bituminous film retention greater than 95 
percent is used, aggregates not meeting stripping test requirements for HMA 
pavement may be used.

2.2   ASPHALT CEMENT BINDER

Performance-graded (PG) asphalt binder shall be PG 64-16 and conform to 
AASHTO M 320.  Mixing application temperature shall be by 
temperature/viscosity graph.

2.3   EMULSIFIED ASPHALT

Anionic emulsified asphalt shall conform to AASHTO M 140, except 
penetration on residue for Type SS-1 and Type RS-1 shall be 50-120.  Mixing 
application temperature shall be 75 to 130 degrees Fahrenheit.

2.4   FILLER

Filler shall conform to AASHTO M 17.

2.5   HYDRATED LIME

Hydrated lime shall conform to ASTM C207, Type N.

2.6   MIX DESIGN

2.6.1   General

HMA pavement shall be plant mixed and shall include mixture of aggregate 
and asphalt cement, and may include reclaimed asphalt pavement (RAP) or 
filler, or both.

HMA pavement shall include surface course and may include one or more 
binder courses, depending on HMA pavement thickness indicated in the 
contract documents.

RAP is defined as removed or reprocessed pavement materials containing 
asphalt and aggregates.  Process RAP by crushing until 100 percent of RAP 
passes 3/4 inch sieve.  Size, grade uniformly, and combine materials such 
that blend of RAP and aggregate material conforms to grading requirements 
of paragraph "AGGREGATES".

In surface and binder courses, aggregate for HMA may include RAP quantities 
up to 15 percent of total mix weight.

Quantities of filler material to correct deficiencies in aggregate 
gradation passing the No. 200 sieve shall not exceed 3 percent by weight of 
fine aggregates.

2.6.2   Job-Mix Formula and Tests

Design job-mix formula in accordance with procedures contained in current 
edition of Asphalt Institute's Mix Design Methods for Asphalt Concrete and 
Other Hot Mix Types, Manual Series No. 2 (MS-2) for either Marshall Method 
or Hveem Method of Mix Design.
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Limit compacted lift thickness and asphalt content of job-mix formula as 
specified below.

Minimum to Maximum Compacted Thickness for Individual Lifts (inches)   
1-1/2 to 3

Asphalt Content Limits (Percent of Total Weight of Mix)   4.3 to 6.5

Asphalt content limits for porous aggregate may be exceeded only if 
accepted in writing by the Project Manager.

Meet job-mix formula design criteria specified in TABLE 3.

TABLE 3 - JOB-MIX FORMULA DESIGN CRITERIA

Hveem Method Mix Criteria (AASHTO T 246 and AASHTO T 247)

Stability, minimum 37

Air Voids (percent)1 3-5

Marshall Method Mix Criteria (AASHTO T 245)

Compaction (number of blows each end 
of specimen)

75

Stability, minimum (pounds) 1,800

Flow (x 0.01 inch) 8-16

Air Voids (percent)1 3-5

Notes:

1.  Air Voids: AASHTO T 166 or AASHTO T 275; AASHTO T 209,
    AASHTO T 269.

Minimum percent voids in mineral aggregates (VMA) of job-mix formula shall 
be as specified in TABLE 4.

TABLE 4 - MINIMUM PERCENT VOIDS IN MINERAL AGGREGATES (VMA)

Nominal Maximum Particle Size 
(inches)

1-1/2 1 3/4 1/2 3/8

VMA, (percent)1 11 12 13 14 15

Notes:

1. VMA: See Asphalt Institute Manual MS-2, Chapter 4.
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2.6.3   Range of Tolerances for HMA

Provide HMA within allowable tolerances of accepted job-mix formula as 
specified in TABLE 5.

TABLE 5 - RANGE OF TOLERANCES FOR HMA

Passing No. 4 and larger sieves 
(percent)

+/-7

Passing No. 8 to No. 100 sieves 
(inclusive) (percent)

+/-4

Passing No. 200 sieve (percent) +/-3

Asphalt Content (percent) +/-0.4

Mixture Temperature (degrees F) +/-20

PART 3   EXECUTION

3.1   PREPARATION OF ASPHALT BINDER MATERIAL

Heat the asphalt cement material avoiding local overheating and providing a 
continuous supply of the asphalt material to the mixer at a uniform 
temperature.  The temperature of unmodified asphalts shall be no more than
325 degrees F when added to the aggregates.

3.2   PREPARATION OF MINERAL AGGREGATE

Heat and dry the aggregate for the mixture prior to mixing.  No damage 
shall occur to the aggregates due to the maximum temperature and rate of 
heating used.  The temperature of the aggregate and mineral filler shall 
not exceed 350 degrees F when the asphalt cement is added.  The temperature 
shall not be lower than is required to obtain complete coating and uniform 
distribution on the aggregate particles and to provide a mixture of 
satisfactory workability.

3.3   PREPARATION OF HOT-MIX ASPHALT MIXTURE

The aggregates and the asphalt cement shall be weighed or metered and 
introduced into the mixer in the amount specified by the mix design.  Mix 
the combined materials until the aggregate obtains a uniform coating of 
asphalt binder and is thoroughly distributed throughout the mixture.  Wet 
mixing time shall be the shortest time that will produce a satisfactory 
mixture, but no less than 25 seconds for batch plants.  Establish the wet 
mixing time for all plants based on the procedure for determining the 
percentage of coated particles described in ASTM D2489/D2489M, for each 
individual plant and for each type of aggregate used.  The wet mixing time 
will be set to at least achieve 95 percent of coated particles.  The 
moisture content of all hot-mix asphalt upon discharge from the plant shall 
not exceed 0.5 percent by total weight of mixture as measured by ASTM D1461.

3.4   PREPARATION OF THE UNDERLYING SURFACE

Immediately before placing the hot mix asphalt, clean the underlying course 
of dust and debris.  Apply a tack coat in accordance with the contract 
specifications.
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3.5   TESTING LABORATORY

Submit certification of compliance and Plant Scale Calibration 
Certification.  Use a laboratory to develop the mixing design that meets 
the requirements of ASTM D3666.  The Government will inspect the laboratory 
equipment and test procedures prior to the start of hot mix operations for 
conformance to ASTM D3666.  A statement signed by the manager of the 
laboratory stating that it meets these requirements or clearly listing all 
deficiencies shall be submitted to the Project Manager prior to the start 
of construction.  The statement shall contain as a minimum:

a.  Qualifications of personnel; laboratory manager, supervising 
technician, and testing technicians.

b.  A listing of equipment to be used in developing the job mix.

c.  A copy of the laboratory's quality control system.

d.  Evidence of participation in the AASHTO Materials Reference 
Laboratory (AMRL) program.

3.6   TRANSPORTING AND PLACING

3.6.1   Transporting

Transport the hot-mix asphalt from the mixing plant to the site in clean, 
tight vehicles.  Schedule deliveries so that placing and compacting of 
mixture is uniform with minimum stopping and starting of the paver.  
Provide adequate artificial lighting for night placements.  Hauling over 
freshly placed material will not be permitted until the material has been 
compacted as specified, and allowed to cool to 140 degrees F.  To deliver 
mix to the paver, use a material transfer vehicle operated to produce 
continuous forward motion of the paver.

3.6.2   Placing

Place and compact the mix at a temperature suitable for obtaining density, 
surface smoothness, and other specified requirements.  Upon arrival, place 
the mixture to the full width by an asphalt paver; it shall be struck off 
in a uniform layer of such depth that, when the work is completed, it will 
have the required thickness and conform to the grade and contour 
indicated.  Regulate the speed of the paver to eliminate pulling and 
tearing of the asphalt mat.

3.7   COMPACTION OF MIXTURE

After placing, the mixture shall be thoroughly and uniformly compacted by 
rolling.  Compact the surface as soon as possible without causing 
displacement, cracking or shoving.  The sequence of rolling operations and 
the type of rollers used shall be at the discretion of the Contractor.  The 
speed of the roller shall, at all times, be sufficiently slow to avoid 
displacement of the hot mixture and be effective in compaction.  Any 
displacement occurring as a result of reversing the direction of the 
roller, or from any other cause, shall be corrected at once.  Continue 
rolling until the surface is of uniform texture, true to grade and cross 
section, and the required field density is obtained.  To prevent adhesion 
of the mixture to the roller, keep the wheels properly moistened but 
excessive water will not be permitted.  In areas not accessible to the 
roller, the mixture shall be thoroughly compacted with hand tampers.  Any 
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mixture that becomes loose and broken, mixed with dirt, contains 
check-cracking, or is in any way defective shall be removed full depth, 
replaced with fresh hot mixture and immediately compacted to conform to the 
surrounding area.  This work shall be done at the Contractor's expense.  
Skin patching will not be allowed.

3.8   MATERIAL ACCEPTANCE

3.8.1   Surface Smoothness

Use the following straightedge testing method to test and evaluate surface 
smoothness of the pavement.  Perform all testing in the presence of the 
Project Manager.  Keep detailed notes of the results of the testing and 
furnish a copy to the Government immediately after each day's testing.  
Where drawings show required deviations from a plane surface (crowns, 
drainage inlets, etc.), the surface shall be finished to meet the approval 
of the Project Manager.

3.8.1.1   Smoothness Requirements

Straightedge Testing:  The finished surfaces of the pavements shall have no 
abrupt change of 1/4 inch or more, and all pavements shall be within the 
tolerances of 1/4 inch in both the longitudinal and transverse directions, 
when tested with an approved 12 feet straightedge.

3.8.1.2   Testing Method

After the final rolling, but not later than 24 hours after placement, test 
the surface of the pavement of the newly placed area in such a manner as to 
reveal all surface irregularities exceeding the tolerances specified 
above.  If any pavement areas are ground, these areas shall be retested 
immediately after grinding.  Set the transverse lines 15 feet or less 
apart, as directed.

Straightedge Testing.  Hold the straightedge in contact with the 
surface and move it ahead one-half the length of the straightedge for 
each successive measurement.  Determine the amount of surface 
irregularity by placing the freestanding (unleveled) straightedge on 
the pavement surface and allowing it to rest upon the two highest spots 
covered by its length, and measuring the maximum gap between the 
straightedge and the pavement surface in the area between these two 
high points.

        -- End of Section --

SECTION 32 12 16  Page 10



SITE UTILITIES REPLACEMENT, SEWER LINE AND WATER LINE CA-1220-C
WRIGHT STREET TO BLDG 282, KALAELOA (KAPOLEI), HAWAII

SECTION 32 16 13

CONCRETE SIDEWALKS AND CURBS AND GUTTERS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 182 (2005; R 2009) Standard Specification for 
Burlap Cloth Made from Jute or Kenaf and 
Cotton Mats

ASTM INTERNATIONAL (ASTM)

ASTM A185/A185M (2007) Standard Specification for Steel 
Welded Wire Reinforcement, Plain, for 
Concrete

ASTM A615/A615M (2012) Standard Specification for Deformed 
and Plain Carbon-Steel Bars for Concrete 
Reinforcement

ASTM C143/C143M (2012) Standard Test Method for Slump of 
Hydraulic-Cement Concrete

ASTM C171 (2007) Standard Specification for Sheet 
Materials for Curing Concrete

ASTM C172/C172M (2010) Standard Practice for Sampling 
Freshly Mixed Concrete

ASTM C309 (2011) Standard Specification for Liquid 
Membrane-Forming Compounds for Curing 
Concrete

ASTM C31/C31M (2012) Standard Practice for Making and 
Curing Concrete Test Specimens in the Field

ASTM C920 (2011) Standard Specification for 
Elastomeric Joint Sealants

ASTM D1751 (2004; R 2008) Standard Specification for 
Preformed Expansion Joint Filler for 
Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D1752 (2004a; R 2008) Standard Specification for 
Preformed Sponge Rubber Cork and Recycled 
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PVC Expansion

ASTM D5893/D5893M (2010) Cold Applied, Single Component, 
Chemically Curing Silicone Joint Sealant 
for Portland Cement Concrete Pavements

1.2   SYSTEM DESCRIPTION

1.2.1   General Requirements

Provide plant, equipment, machines, and tools used in the work subject to 
approval and maintained in a satisfactory working condition at all times.  
The equipment shall have the capability of producing the required product, 
meeting grade controls, thickness control and smoothness requirements as 
specified.  Use of the equipment shall be discontinued if it produces 
unsatisfactory results.  The Project Manager shall have access at all times 
to the plant and equipment to ensure proper operation and compliance with 
specifications.

1.2.2   Slip Form Equipment

Slip form paver or curb forming machine, will be approved based on trial 
use on the job and shall be self-propelled, automatically controlled, 
crawler mounted, and capable of spreading, consolidating, and shaping the 
plastic concrete to the desired cross section in 1 pass.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Concrete

SD-06 Test Reports

Field Quality Control

1.4   ENVIRONMENTAL REQUIREMENTS

1.4.1   Placing During Warm Weather

The temperature of the concrete as placed shall not exceed 85 degrees F 
except where an approved retarder is used.  The mixing water and/or 
aggregates shall be cooled, if necessary, to maintain a satisfactory 
placing temperature.  The placing temperature shall not exceed 95 degrees F 
at any time.

PART 2   PRODUCTS

2.1   CONCRETE

Provide concrete conforming to the applicable requirements of Section 
03 30 53 MISCELLANEOUS CAST-IN-PLACE CONCRETE, except as otherwise 
specified.  Concrete shall have a minimum compressive strength of 3500 psi 
at 28 days.  Maximum size of aggregate shall be 1-1/2 inches.  Submit 
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copies of certified delivery tickets for all concrete used in the 
construction.

2.1.1   Slump

The concrete slump shall be 2 inches plus or minus 1 inch where determined 
in accordance with ASTM C143/C143M.

2.1.2   Reinforcement Steel

Reinforcement bars shall conform to ASTM A615/A615M.  Wire mesh 
reinforcement shall conform to ASTM A185/A185M.

2.2   CONCRETE CURING MATERIALS

2.2.1   Impervious Sheet Materials

Impervious sheet materials shall conform to ASTM C171, type optional, 
except that polyethylene film, if used, shall be white opaque.

2.2.2   Burlap

Burlap shall conform to AASHTO M 182.

2.2.3   White Pigmented Membrane-Forming Curing Compound

White pigmented membrane-forming curing compound shall conform to ASTM C309, 
Type 2.

2.3   CONCRETE PROTECTION MATERIALS

Concrete protection materials shall be a linseed oil mixture of equal 
parts, by volume, of linseed oil and either mineral spirits, naphtha, or 
turpentine.  At the option of the Contractor, commercially prepared linseed 
oil mixtures, formulated specifically for application to concrete to 
provide protection against the action of deicing chemicals may be used, 
except that emulsified mixtures are not acceptable.

2.4   JOINT FILLER STRIPS

2.4.1   Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed 
fiberboard.

2.4.2   Expansion Joint Filler, Premolded

Expansion joint filler, premolded, shall conform to ASTM D1751 or ASTM D1752, 
1/2 inch thick, unless otherwise indicated.

2.5   JOINT SEALANTS

Joint sealant, cold-applied shall conform to ASTM C920 or ASTM D5893/D5893M.

2.6   FORM WORK

Design and construct form work to ensure that the finished concrete will 
conform accurately to the indicated dimensions, lines, and elevations, and 
within the tolerances specified.  Forms shall be of wood or steel, 
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straight, of sufficient strength to resist springing during depositing and 
consolidating concrete.  Wood forms shall be surfaced plank, 2 inches 
nominal thickness, straight and free from warp, twist, loose knots, splits 
or other defects.  Wood forms shall have a nominal length of 10 feet.  
Radius bends may be formed with 3/4 inch boards, laminated to the required 
thickness.  Steel forms shall be channel-formed sections with a flat top 
surface and with welded braces at each end and at not less than two 
intermediate points.  Ends of steel forms shall be interlocking and 
self-aligning.  Steel forms shall include flexible forms for radius 
forming, corner forms, form spreaders, and fillers.  Steel forms shall have 
a nominal length of 10 feet with a minimum of 3 welded stake pockets per 
form.  Stake pins shall be solid steel rods with chamfered heads and 
pointed tips designed for use with steel forms.

2.6.1   Sidewalk Forms

Sidewalk forms shall be of a height equal to the full depth of the finished 
sidewalk.

2.6.2   Curb and Gutter Forms

Curb and gutter outside forms shall have a height equal to the full depth 
of the curb or gutter.  The inside form of curb shall have batter as 
indicated and shall be securely fastened to and supported by the outside 
form.  Rigid forms shall be provided for curb returns, except that benders 
or thin plank forms may be used for curb or curb returns with a radius of
10 feet or more, where grade changes occur in the return, or where the 
central angle is such that a rigid form with a central angle of 90 degrees 
cannot be used.  Back forms for curb returns may be made of 1-1/2 inch 
benders, for the full height of the curb, cleated together.  In lieu of 
inside forms for curbs, a curb "mule" may be used for forming and finishing 
this surface, provided the results are approved.

PART 3   EXECUTION

3.1   SUBGRADE PREPARATION

The subgrade shall be constructed to the specified grade and cross section 
prior to concrete placement.  Subgrade shall be placed and compacted as 
shown on drawings.

3.1.1   Sidewalk Subgrade

The subgrade shall be tested for grade and cross section with a template 
extending the full width of the sidewalk and supported between side forms.

 3.1.2   Curb and Gutter Subgrade

The subgrade shall be tested for grade and cross section by means of a 
template extending the full width of the curb and gutter.  The subgrade 
shall be of materials equal in bearing quality to the subgrade under the 
adjacent pavement.

3.1.3   Maintenance of Subgrade

The subgrade shall be maintained in a smooth, compacted condition in 
conformity with the required section and established grade until the 
concrete is placed.  The subgrade shall be in a moist condition when 
concrete is placed.
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3.2   FORM SETTING

Set forms to the indicated alignment, grade and dimensions.  Hold forms 
rigidly in place by a minimum of 3 stakes per form placed at intervals not 
to exceed 4 feet.  Corners, deep sections, and radius bends shall have 
additional stakes and braces, as required.  Clamps, spreaders, and braces 
shall be used where required to ensure rigidity in the forms.  Forms shall 
be removed without injuring the concrete.  Bars or heavy tools shall not be 
used against the concrete in removing the forms.  Any concrete found 
defective after form removal shall be promptly and satisfactorily 
repaired.  Forms shall be cleaned and coated with form oil each time before 
concrete is placed.  Wood forms may, instead, be thoroughly wetted with 
water before concrete is placed.

3.2.1   Sidewalks

Set forms for sidewalks with the upper edge true to line and grade with an 
allowable tolerance of 1/8 inch in any 10 foot long section.  After forms 
are set, grade and alignment shall be checked with a 10 foot straightedge.  
Forms shall have a transverse slope of 1/4 inch per foot with the low side 
adjacent to the roadway.  Side forms shall not be removed for 12 hours 
after finishing has been completed.

 3.2.2   Curbs and Gutters

The forms of the front of the curb shall be removed not less than 2 hours 
nor more than 6 hours after the concrete has been placed.  Forms back of 
curb shall remain in place until the face and top of the curb have been 
finished, as specified for concrete finishing.  Gutter forms shall not be 
removed while the concrete is sufficiently plastic to slump in any 
direction.

3.3   SIDEWALK CONCRETE PLACEMENT AND FINISHING

3.3.1   Formed Sidewalks

Place concrete in the forms in one layer.  When consolidated and finished, 
the sidewalks shall be of the thickness indicated.  After concrete has been 
placed in the forms, a strike-off guided by side forms shall be used to 
bring the surface to proper section to be compacted.  The concrete shall be 
consolidated by tamping and spading or with an approved vibrator, and the 
surface shall be finished to grade with a strike off.

3.3.2   Concrete Finishing

After straightedging, when most of the water sheen has disappeared, and 
just before the concrete hardens, finish the surface with a wood or 
magnesium float or darby to a smooth and uniformly fine granular or sandy 
texture free of waves, irregularities, or tool marks.  A scored surface 
shall be produced by brooming with a fiber-bristle brush in a direction 
transverse to that of the traffic, followed by edging.

3.3.3   Edge and Joint Finishing

All slab edges, including those at formed joints, shall be finished with an 
edger having a radius of 1/8 inch.  Transverse joint shall be edged before 
brooming, and the brooming shall eliminate the flat surface left by the 
surface face of the edger.  Corners and edges which have crumbled and areas 
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which lack sufficient mortar for proper finishing shall be cleaned and 
filled solidly with a properly proportioned mortar mixture and then 
finished.

3.3.4   Surface and Thickness Tolerances

Finished surfaces shall not vary more than 5/16 inch from the testing edge 
of a 10-foot straightedge.  Permissible deficiency in section thickness 
will be up to 1/4 inch.

3.4   CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING

3.4.1   Formed Curb and Gutter

Concrete shall be placed to the section required in a single lift.  
Consolidation shall be achieved by using approved mechanical vibrators.  
Curve shaped gutters shall be finished with a standard curb "mule".

3.4.2   Curb and Gutter Finishing

Approved slipformed curb and gutter machines may be used in lieu of hand 
placement.

3.4.3   Concrete Finishing

Exposed surfaces shall be floated and finished with a smooth wood float 
until true to grade and section and uniform in texture.  Floated surfaces 
shall then be brushed with a fine-hair brush with longitudinal strokes.  
The edges of the gutter and top of the curb shall be rounded with an edging 
tool to a radius of 1/2 inch.  Immediately after removing the front curb 
form, the face of the curb shall be rubbed with a wood or concrete rubbing 
block and water until blemishes, form marks, and tool marks have been 
removed.  The front curb surface, while still wet, shall be brushed in the 
same manner as the gutter and curb top.  The top surface of gutter and 
entrance shall be finished to grade with a wood float.

3.4.4   Joint Finishing

Curb edges at formed joints shall be finished as indicated.

3.4.5   Surface and Thickness Tolerances

Finished surfaces shall not vary more than 1/4 inch from the testing edge 
of a 10-foot straightedge.  Permissible deficiency in section thickness 
will be up to 1/4 inch.

3.5   SIDEWALK JOINTS

Sidewalk joints shall be constructed to divide the surface into rectangular 
areas.  Transverse contraction joints shall be spaced at a distance equal 
to the sidewalk width or 5 feet on centers, whichever is less, and shall be 
continuous across the slab.  Longitudinal contraction joints shall be 
constructed along the centerline of all sidewalks 10 feet or more in 
width.  Transverse expansion joints shall be installed at sidewalk returns 
and opposite expansion joints in adjoining curbs.  Where the sidewalk is 
not in contact with the curb, transverse expansion joints shall be 
installed as indicated.  Expansion joints shall be formed about structures 
and features which project through or into the sidewalk pavement, using 
joint filler of the type, thickness, and width indicated.  Expansion joints 
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are not required between sidewalks and curb that abut the sidewalk 
longitudinally.

3.5.1   Sidewalk Contraction Joints

The contraction joints shall be formed in the fresh concrete by cutting a 
groove in the top portion of the slab to a depth of at least one-fourth of 
the sidewalk slab thickness, using a jointer to cut the groove, or by 
sawing a groove in the hardened concrete with a power-driven saw, unless 
otherwise approved.  Sawed joints shall be constructed by sawing a groove 
in the concrete with a 1/8 inch blade to the depth indicated.  An ample 
supply of saw blades shall be available on the job before concrete 
placement is started, and at least one standby sawing unit in good working 
order shall be available at the jobsite at all times during the sawing 
operations.

3.5.2   Sidewalk Expansion Joints

Expansion joints shall be formed with 1/2 inch joint filler strips.  Joint 
filler in expansion joints surrounding structures and features within the 
sidewalk may consist of preformed filler material conforming to ASTM D1752 
or building paper.  Joint filler shall be held in place with steel pins or 
other devices to prevent warping of the filler during floating and 
finishing.  Immediately after finishing operations are completed, joint 
edges shall be rounded with an edging tool having a radius of 1/8 inch, and 
concrete over the joint filler shall be removed.  At the end of the curing 
period, expansion joints shall be cleaned and filled with cold-applied 
joint sealant.  Joint sealant shall be gray or stone in color.  The joint 
opening shall be thoroughly cleaned before the sealing material is placed.  
Sealing material shall not be spilled on exposed surfaces of the concrete.  
Concrete at the joint shall be surface dry and atmospheric and concrete 
temperatures shall be above 50 degrees F at the time of application of 
joint sealing material.  Excess material on exposed surfaces of the 
concrete shall be removed immediately and concrete surfaces cleaned.

3.5.3   Reinforcement Steel Placement

Reinforcement steel shall be accurately and securely fastened in place with 
suitable supports and ties before the concrete is placed.

3.6   CURB AND GUTTER JOINTS

Curb and gutter joints shall be constructed at right angles to the line of 
curb and gutter.

3.6.1   Contraction Joints

Contraction joints shall be constructed directly opposite contraction 
joints in abutting Portland cement concrete pavements and spaced so that 
monolithic sections between curb returns will not be less than 5 feet nor 
greater than 15 feet in length.

a.  Contraction joints (except for slip forming) shall be constructed 
by means of 1/8 inch thick separators and of a section conforming 
to the cross section of the curb and gutter.  Separators shall be 
removed as soon as practicable after concrete has set sufficiently 
to preserve the width and shape of the joint and prior to 
finishing.
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b.  When slip forming is used, the contraction joints shall be cut in 
the top portion of the gutter/curb hardened concrete in a 
continuous cut across the curb and gutter, using a power-driven 
saw.  The depth of cut shall be at least one-fourth of the 
gutter/curb depth and 1/8 inch in width.

3.6.2   Expansion Joints

Expansion joints shall be formed by means of preformed expansion joint 
filler material cut and shaped to the cross section of curb and gutter.  
Expansion joints shall be provided in curb and gutter directly opposite 
expansion joints of abutting Portland cement concrete pavement, and shall 
be of the same type and thickness as joints in the pavement.  Where curb 
and gutter do not abut Portland cement concrete pavement, expansion joints 
at least 1/2 inch in width shall be provided at intervals not less than
30 feet nor greater than 120 feet.  Expansion joints shall be provided in 
nonreinforced concrete gutter at locations indicated.  Expansion joints 
shall be sealed immediately following curing of the concrete or as soon 
thereafter as weather conditions permit.  Expansion joints and the top
1 inch depth of curb and gutter contraction-joints shall be sealed with 
joint sealant.  The joint opening shall be thoroughly cleaned before the 
sealing material is placed.  Sealing material shall not be spilled on 
exposed surfaces of the concrete.  Concrete at the joint shall be surface 
dry and atmospheric and concrete temperatures shall be above 50 degrees F 
at the time of application of joint sealing material.  Excess material on 
exposed surfaces of the concrete shall be removed immediately and concrete 
surfaces cleaned.

3.7   CURING AND PROTECTION

3.7.1   General Requirements

Protect concrete against loss of moisture and rapid temperature changes for 
at least 7 days from the beginning of the curing operation.  Protect 
unhardened concrete from rain and flowing water.  All equipment needed for 
adequate curing and protection of the concrete shall be on hand and ready 
for use before actual concrete placement begins.  Protection shall be 
provided as necessary to prevent cracking of the pavement due to 
temperature changes during the curing period.

3.7.1.1   Mat Method

The entire exposed surface shall be covered with 2 or more layers of 
burlap.  Mats shall overlap each other at least 6 inches.  The mat shall be 
thoroughly wetted with water prior to placing on concrete surface and shall 
be kept continuously in a saturated condition and in intimate contact with 
concrete for not less than 7 days.

3.7.1.2   Impervious Sheeting Method

The entire exposed surface shall be wetted with a fine spray of water and 
then covered with impervious sheeting material.  Sheets shall be laid 
directly on the concrete surface with the light-colored side up and 
overlapped 12 inches when a continuous sheet is not used.  The curing 
medium shall not be less than 18-inches wider than the concrete surface to 
be cured, and shall be securely weighted down by heavy wood planks, or a 
bank of moist earth placed along edges and laps in the sheets.  Sheets 
shall be satisfactorily repaired or replaced if torn or otherwise damaged 
during curing.  The curing medium shall remain on the concrete surface to 
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be cured for not less than 7 days.

3.7.1.3   Membrane Curing Method

A uniform coating of white-pigmented membrane-curing compound shall be 
applied to the entire exposed surface of the concrete as soon after 
finishing as the free water has disappeared from the finished surface.  
Formed surfaces shall be coated immediately after the forms are removed and 
in no case longer than 1 hour after the removal of forms.  Concrete shall 
not be allowed to dry before the application of the membrane.  If any 
drying has occurred, the surface of the concrete shall be moistened with a 
fine spray of water and the curing compound applied as soon as the free 
water disappears.  Curing compound shall be applied in two coats by 
hand-operated pressure sprayers at a coverage of approximately 200 square 
feet/gallon for the total of both coats.  The second coat shall be applied 
in a direction approximately at right angles to the direction of 
application of the first coat.  The compound shall form a uniform, 
continuous, coherent film that will not check, crack, or peel and shall be 
free from pinholes or other imperfections.  If pinholes, abrasion, or other 
discontinuities exist, an additional coat shall be applied to the affected 
areas within 30 minutes.  Concrete surfaces that are subjected to heavy 
rainfall within 3 hours after the curing compound has been applied shall be 
resprayed by the method and at the coverage specified above.  Areas where 
the curing compound is damaged by subsequent construction operations within 
the curing period shall be resprayed.  Necessary precautions shall be taken 
to ensure that the concrete is properly cured at sawed joints, and that no 
curing compound enters the joints.  The top of the joint opening and the 
joint groove at exposed edges shall be tightly sealed before the concrete 
in the region of the joint is resprayed with curing compound.  The method 
used for sealing the joint groove shall prevent loss of moisture from the 
joint during the entire specified curing period.  Approved standby 
facilities for curing concrete pavement shall be provided at a location 
accessible to the jobsite for use in the event of mechanical failure of the 
spraying equipment or other conditions that might prevent correct 
application of the membrane-curing compound at the proper time.  Concrete 
surfaces to which membrane-curing compounds have been applied shall be 
adequately protected during the entire curing period from pedestrian and 
vehicular traffic, except as required for joint-sawing operations and 
surface tests, and from any other possible damage to the continuity of the 
membrane.

3.7.2   Backfilling

After curing, debris shall be removed and the area adjoining the concrete 
shall be backfilled, graded, and compacted to conform to the surrounding 
area in accordance with lines and grades indicated.

3.7.3   Protection

Completed concrete shall be protected from damage until accepted.  Repair 
damaged concrete and clean concrete discolored during construction.  
Concrete that is damaged shall be removed and reconstructed for the entire 
length between regularly scheduled joints.  Refinishing the damaged portion 
will not be acceptable.  Removed damaged portions shall be disposed of as 
directed.

3.7.4   Protective Coating

Protective coating, of linseed oil mixture, shall be applied to the 
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exposed-to-view concrete surface after the curing period, if concrete will 
be exposed to de-icing chemicals within 6 weeks after placement.  Concrete 
to receive a protective coating shall be moist cured.

3.7.4.1   Application

Curing and backfilling operation shall be completed prior to applying two 
coats of protective coating.  Concrete shall be surface dry and clean 
before each application.  Coverage shall be by spray application at not 
more than 50 square yards/gallon for first application and not more than
70 square yards/gallon for second application, except that the number of 
applications and coverage for each application for commercially prepared 
mixture shall be in accordance with the manufacturer's instructions.  
Coated surfaces shall be protected from vehicular and pedestrian traffic 
until dry.

3.7.4.2   Precautions

Protective coating shall not be heated by direct application of flame or 
electrical heaters and shall be protected from exposure to open flame, 
sparks, and fire adjacent to open containers or applicators.  Material 
shall not be applied at ambient or material temperatures lower than
50 degrees F.

3.8   FIELD QUALITY CONTROL

Submit copies of all test reports within 24 hours of completion of the test.

3.8.1   General Requirements

Perform the inspection and tests described and meet the specified 
requirements for inspection details and frequency of testing.  Based upon 
the results of these inspections and tests, take the action and submit 
reports as required below, and any additional tests to ensure that the 
requirements of these specifications are met.

3.8.2   Concrete Testing

3.8.2.1   Strength Testing

Provide molded concrete specimens for strength tests.  Samples of concrete 
placed each day shall be taken not less than once a day nor less than once 
for every 250 cubic yards of concrete.  The samples for strength tests 
shall be taken in accordance with ASTM C172/C172M.  Cylinders for 
acceptance shall be molded in conformance with ASTM C31/C31M by an approved 
testing laboratory.  Each strength test result shall be the average of 2 
test cylinders from the same concrete sample tested at 28 days, unless 
otherwise specified or approved.  Concrete specified on the basis of 
compressive strength will be considered satisfactory if the averages of all 
sets of three consecutive strength test results equal or exceed the 
specified strength, and no individual strength test result falls below the 
specified strength by more than 500 psi.

3.8.2.2   Slump Test

Two slump tests shall be made on randomly selected batches of each class of 
concrete for every 250 cubic yards, or fraction thereof, of concrete placed 
during each shift.  Additional tests shall be performed when excessive 
variation in the workability of the concrete is noted or when excessive 
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crumbling or slumping is noted along the edges of slip-formed concrete.

3.8.3   Thickness Evaluation

The anticipated thickness of the concrete shall be determined prior to 
placement by passing a template through the formed section or by measuring 
the depth of opening of the extrusion template of the curb forming 
machine.  If a slip form paver is used for sidewalk placement, the subgrade 
shall be true to grade prior to concrete placement and the thickness will 
be determined by measuring each edge of the completed slab.

3.8.4   Surface Evaluation

The finished surface of each category of the completed work shall be 
uniform in color and free of blemishes and form or tool marks.

3.9   SURFACE DEFICIENCIES AND CORRECTIONS

3.9.1   Thickness Deficiency

When measurements indicate that the completed concrete section is deficient 
in thickness by more than 1/4 inch the deficient section will be removed, 
between regularly scheduled joints, and replaced.

3.9.2   High Areas

In areas not meeting surface smoothness and plan grade requirements, high 
areas shall be reduced either by rubbing the freshly finished concrete with 
carborundum brick and water when the concrete is less than 36 hours old or 
by grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 36 hours old or more.  The area corrected by grinding 
the surface of the hardened concrete shall not exceed 5 percent of the area 
of any integral slab, and the depth of grinding shall not exceed 1/4 inch.  
Pavement areas requiring grade or surface smoothness corrections in excess 
of the limits specified above shall be removed and replaced.

3.9.3   Appearance

Exposed surfaces of the finished work will be inspected by the Government 
and any deficiencies in appearance will be identified.  Areas which exhibit 
excessive cracking, discoloration, form marks, or tool marks or which are 
otherwise inconsistent with the overall appearances of the work shall be 
removed and replaced.

         -- End of Section --
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SECTION 32 17 24

PAVEMENT MARKINGS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 247 (2013) Standard Specification for Glass 
Beads Used in Pavement Markings

ASTM INTERNATIONAL (ASTM)

ASTM D4280 (2012) Extended Life Type, Nonplowable,  
Raised, Retroreflective Pavement Markers

ASTM D4505 (2012) Preformed Retroflective Pavement 
Marking Tape for Extended Service Life

ASTM D792 (2008) Density and Specific Gravity 
(Relative Density) of Plastics by 
Displacement

ASTM E28 (1999; R 2009) Softening Point of Resins 
Derived from Naval Stores by Ring and Ball 
Apparatus

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS TT-B-1325 (Rev D; Notice 1) Beads (Glass Spheres) 
Retro-Reflective (Metric)

FS TT-P-1952 (Rev E) Paint, Traffic and Airfield 
Markings, Waterborne

1.2   SYSTEM DESCRIPTION

All machines, tools and equipment used in the performance of the work shall 
be approved and maintained in satisfactory operating condition.  Submit 
lists of proposed equipment, including descriptive data, and notifications 
of proposed Contractor actions as specified in this section.  List of 
removal equipment shall include descriptive data indicating area of 
coverage per pass, pressure adjustment range, tank and flow capacities, and 
safety precautions required for the equipment operation.  Equipment 
operating on roads and runways shall display low speed traffic markings and 
traffic warning lights.
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1.2.1   Paint Application Equipment

1.2.1.1   Hand-Operated, Push-Type Machines

All machines, tools, and equipment used in performance of the work shall be 
approved and maintained in satisfactory operating condition.  Hand-operated 
push-type machines of a type commonly used for application of paint to 
pavement surfaces will be acceptable for marking small streets and parking 
areas.  Applicator machine shall be equipped with the necessary paint tanks 
and spraying nozzles, and shall be capable of applying paint uniformly at 
coverage specified.  Sandblasting equipment shall be provided as required 
for cleaning surfaces to be painted.  Hand-operated spray guns shall be 
provided for use in areas where push-type machines cannot be used.

1.2.2   Thermoplastic Application Equipment

1.2.2.1   Thermoplastic Material

Thermoplastic material shall be applied to the primed pavement surface by 
spray techniques or by the extrusion method, wherein one side of the 
shaping die is the pavement and the other three sides are contained by, or 
are part of, suitable equipment for heating and controlling the flow of 
material.  By either method, the markings shall be applied with equipment 
that is capable of providing continuous uniformity in the dimensions of the 
stripe.

1.2.2.2   Application Equipment

a.  Application equipment shall provide continuous mixing and 
agitation of the material.  Conveying parts of the equipment 
between the main material reservoir and the extrusion shoe or 
spray gun shall prevent accumulation and clogging.  All parts of 
the equipment which come into contact with the material shall be 
easily accessible and exposable for cleaning and maintenance.  All 
mixing and conveying parts up to and including the extrusion shoes 
and spray guns shall maintain the material at the required 
temperature with heat-transfer oil or electrical-element- 
controlled heat.

b.  The application equipment shall be constructed to ensure 
continuous uniformity in the dimensions of the stripe.  The 
applicator shall provide a means for cleanly cutting off stripe 
ends squarely and shall provide a method of applying "skiplines".  
The equipment shall be capable of applying varying widths of 
traffic markings.

c.  The applicator shall be equipped with a drop-on type bead 
dispenser capable of uniformly dispensing reflective glass spheres 
at controlled rates of flow.  The bead dispenser shall be 
automatically operated and shall begin flow prior to the flow of 
composition to assure that the strip is fully reflectorized.

1.2.2.3   Mobile and Maneuverable

Application equipment shall be mobile and maneuverable to the extent that 
straight lines can be followed and normal curves can be made in a true 
arc.  The equipment used for the placement of thermoplastic pavement 
markings shall be the portable applicator type.
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Portable Application Equipment:  The portable applicator shall be 
defined as hand-operated equipment, specifically designed for placing 
special markings such as crosswalks, stopbars, legends, arrows, and 
short lengths of lane, edge and centerlines.  The portable applicator 
shall be capable of applying thermoplastic pavement markings by the 
extrusion method.  The portable applicator shall be loaded with hot 
thermoplastic composition from the melting kettles on the mobile 
applicator.  The portable applicator shall be equipped with all the 
necessary components, including a materials storage reservoir, bead 
dispenser, extrusion shoe, and heating accessories, so as to be capable 
of holding the molten thermoplastic at a temperature of 375 to 425 
degrees F, of extruding a line of 3 to 12 inches in width, and in 
thicknesses of not less than 0.125 inch nor more than 0.190 inch and of 
generally uniform cross section.

1.2.3   Reflective Media Dispenser

The dispenser for applying the reflective media shall be attached to the 
paint dispenser and shall operate automatically and simultaneously with the 
applicator through the same control mechanism.  The dispenser shall be 
capable of adjustment and designed to provide uniform flow of reflective 
media over the full length and width of the stripe at the rate of coverage 
specified in paragraph APPLICATION, at all operating speeds of the 
applicator to which it is attached.

1.2.4   Surface Preparation Equipment

1.2.4.1   Waterblast Equipment

The water pressure shall be specified at 2600 psi at 140 degrees F in order 
to adequately clean the surfaces to be marked.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment
Composition Requirements
Qualifications

SD-06 Test Reports

Sampling and Testing

SD-07 Certificates

Volatile Organic Compound (VOC)

1.4   QUALITY ASSURANCE

1.4.1   Qualifications

Submit documentation certifying that pertinent personnel are qualified for 
equipment operation and handling of chemicals.
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1.4.2   Traffic Controls

Suitable warning signs shall be placed near the beginning of the worksite 
and well ahead of the worksite for alerting approaching traffic from both 
directions.  Small markers shall be placed along newly painted lines or 
freshly placed raised markers to control traffic and prevent damage to 
newly painted surfaces or displacement of raised pavement markers.  
Painting equipment shall be marked with large warning signs indicating 
slow-moving painting equipment in operation.

1.4.3   Maintenance of Traffic

1.4.3.1   Roads, Streets, and Parking Areas

When traffic must be rerouted or controlled to accomplish the work, the 
necessary warning signs, flagpersons, and related equipment for the safe 
passage of vehicles shall be provided.

1.5   DELIVERY, STORAGE, AND HANDLING

All materials shall be delivered and stored in sealed containers that 
plainly show the designated name, formula or specification number, batch 
number, color, date of manufacture, manufacturer's name, and directions, 
all of which shall be plainly legible at time of use.

1.6   ENVIRONMENTAL REQUIREMENTS

Operation shall cease during thunderstorms.  Operation shall cease during 
rainfall, except for waterblasting and removal of previously applied 
chemicals.  Waterblasting shall cease where surface water accumulation 
alters the effectiveness of material removal.

PART 2   PRODUCTS

2.1   PAINT

The paint shall be homogeneous, easily stirred to smooth consistency, and 
shall show no hard settlement or other objectionable characteristics during 
a storage period of 6 months.  Paints for roads, parking areas, and streets 
shall conform to FS TT-P-1952.  Pavement marking paints shall comply with 
applicable State and local laws enacted to ensure compliance with Federal 
Clean Air Standards.  Paint materials shall conform to the restrictions of 
the local Air Pollution Control District.

2.2   THERMOPLASTIC COMPOUNDS

The thermoplastic reflectorized pavement marking compound shall be extruded 
or sprayed in a molten state onto a primed pavement surface.  Following a 
surface application of glass beads and upon cooling to normal pavement 
temperatures, the marking shall be an adherent reflectorized strip of the 
specified thickness and width that is capable of resisting deformation by 
traffic.

2.2.1   Composition Requirements

Submit Manufacturer's current printed product description and Material 
Safety Data Sheets (MSDS) for each type paint/color proposed for use.  The 
binder component shall be formulated as a hydrocarbon resin.  The pigment, 
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beads and filler shall be uniformly dispersed in the binder resin.  The 
thermoplastic composition shall be free from all skins, dirt, and foreign 
objects and shall comply with the following requirements:

Component Percent by Weight

White Yellow

Binder 17 min. 17 min.

Titanium dioxide 10 min. -

Glass beads 20 min. 20 min.

Calcium carbonate and 
inert fillers

49 max. *

Yellow pigments - *

*Amount and type of yellow pigment, calcium carbonate and inert fillers 
shall be at the option of the manufacturer, providing the other 
composition requirements of this specification are met.

2.2.2   Physical Properties

2.2.2.1   Color

The color shall be as indicated.

2.2.2.2   Drying Time

When installed at 70 degrees F and in thicknesses between 1/8 and 3/16 inch, 
after curing 15 minutes.

2.2.2.3   Softening Point

The composition shall have a softening point of not less than 194 degrees F 
when tested in accordance with ASTM E28.

2.2.2.4   Specific Gravity

The specific gravity of the composition shall be between 1.9 and 2.2 as 
determined in accordance with ASTM D792.

2.2.3   Asphalt Concrete Primer

The primer for asphalt concrete pavements shall be a thermosetting adhesive 
with a solids content of pigment reinforced synthetic rubber and synthetic 
plastic resin dissolved and/or dispersed in a volatile organic compound 
(VOC).  Submit certificate stating that the proposed pavement marking paint 
meets the VOC regulations of the local Air Pollution Control District 
having jurisdiction over the geographical area in which the project is 
located.  Solids content shall not be less than 10 percent by weight at 70 
degrees F and 60 percent relative humidity.  A wet film thickness of 0.005 
inch plus or minus 0.001 inch, shall dry to a tack-free condition in less 
than 5 minutes.
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2.2.4   Portland Cement Concrete Primer

The primer for Portland cement concrete pavements shall be an epoxy resin 
primer.  The primer shall be of the type recommended by the manufacturer of 
the thermoplastic composition.  Epoxy primers recommended by the 
manufacturer shall be approved by the Project Manager prior to use.  
Requests for approval shall be accompanied with technical data, 
instructions for use, and a 1 quart sample of the primer material.

2.3   PREFORMED TAPE

The preformed tape shall be an adherent reflectorized strip in accordance 
with ASTM D4505 Type I or IV, Class optional.

2.4   RAISED REFLECTIVE MARKERS

Either metallic or nonmetallic markers of the button or prismatic reflector 
type may be used.  Markers shall be of permanent colors, as specified for 
pavement marking, and shall retain the color and brightness under the 
action of traffic.  Button markers shall have a diameter of not less than
4 inches, and shall be spaced not more than 40 feet apart on solid 
longitudinal lines.  Broken centerline marker spacings shall be in segments 
of 10 feet with gaps of 30 feet between segments.  Markers shall have 
rounded surfaces presenting a smooth contour to traffic and shall not 
project more than 3/4 inch above level of pavement.  Pavement markers and 
adhesive epoxy shall conform to ASTM D4280.

2.5   REFLECTIVE MEDIA

Reflective media for roads and streets shall conform to FS TT-B-1325, Type 
I, Gradation A or AASHTO M 247, Type I.

2.6   SAMPLING AND TESTING

Materials proposed for use shall be stored on the project site in sealed 
and labeled containers, or segregated at source of supply, sufficiently in 
advance of needs to allow 60 days for testing.  Submit certified copies of 
the test reports, prior to the use of the materials at the jobsite.  
Testing shall be performed in an approved independent laboratory.  Upon 
notification by the Contractor that the material is at the site or source 
of supply, a sample shall be taken by random selection from sealed 
containers in the presence of the Project Manager.  Samples shall be 
clearly identified by designated name, specification number, batch number, 
manufacturer's formulation number, project contract number, intended use, 
and quantity involved.  Materials will be sampled and tested by the 
Government.  No material shall be used at the project prior to receipt by 
the Contractor of written notice that the materials meet the laboratory 
requirements.  The cost of initial testing of samples from each lot of 
materials will be borne by the Government.  If the sample fails to meet 
specification requirements, the material represented by the sample shall be 
replaced and the new material will be tested.  Cost of sampling and testing 
the new material will be borne by the Contractor.  Testing shall be 
performed in an approved independent laboratory.  If materials are approved 
based on reports furnished by the Contractor, samples will be retained by 
the Government for possible future testing should the material appear 
defective during or after application.
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PART 3   EXECUTION

3.1   SURFACE PREPARATION

Thoroughly clean surfaces to be marked before application of the pavement 
marking material.  Dust, dirt, and other granular surface deposits shall be 
removed by sweeping, blowing with compressed air, rinsing with water or a 
combination of these methods as required.  Rubber deposits, surface 
laitance, existing paint markings, and other coatings adhering to the 
pavement shall be completely removed with scrapers, wire brushes, 
sandblasting, approved chemicals, or mechanical abrasion as directed.  
Areas of old pavement affected with oil or grease shall be scrubbed with 
several applications of trisodium phosphate solution or other approved 
detergent or degreaser, and rinsed thoroughly after each application.  
After cleaning, oil-soaked areas shall be sealed with cut shellac to 
prevent bleeding through the new paint.  Pavement surfaces shall be allowed 
to dry, when water is used for cleaning, prior to striping or marking.  
Surfaces shall be recleaned, when work has been stopped due to rain.

3.2   APPLICATION

3.2.1   Paint

Paint shall be applied to clean, dry surfaces, and only when air and 
pavement temperatures are less than 95 degrees F.  New asphalt pavement 
surfaces shall be allowed to cure for a period of not less than 30 days 
before applications of paint.  Paint shall be applied pneumatically with 
approved equipment at rate of coverage specified.  Provide guide lines and 
templates as necessary to control paint application.  Special precautions 
shall be taken in marking numbers, letters, and symbols.  Edges of markings 
shall be sharply outlined.

3.2.1.1   Rate of Application

a.  Reflective Markings:  Pigmented binder shall be applied evenly to 
the pavement area to be coated at a rate of 105 plus or minus 5 
square feet/gallon.  Glass spheres shall be applied uniformly to 
the wet paint on road and street pavement at a rate of 6 plus or 
minus 0.5 pounds of glass spheres per gallon of paint.

b.  Nonreflective Markings:  Paint shall be applied evenly to the 
pavement surface to be coated at a rate of 105 plus or minus 5 
square feet/gallon.

3.2.1.2   Drying

The maximum drying time requirements of the paint specifications will be 
strictly enforced to prevent undue softening of bitumen, and pickup, 
displacement, or discoloration by tires of traffic.  If there is a delay in 
drying of the markings, painting operations shall be discontinued until 
cause of the slow drying is determined and corrected.

3.2.2   Thermoplastic Compounds

Thermoplastic pavement markings shall be placed upon dry pavement; surface 
dry only will not be considered an acceptable condition.  Thermoplastics, 
as placed, shall be free from dirt or tint.
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3.2.2.1   Longitudinal Markings

All centerline, skipline, edgeline, and other longitudinal type markings 
shall be applied with a mobile applicator.  All special markings, 
crosswalks, stop bars, legends, arrows, and similar patterns shall be 
placed with a portable applicator, using the extrusion method.

3.2.2.2   Primer

After surface preparation has been completed the asphalt pavement surface 
shall be primed.  The primer shall be applied with spray equipment.  Primer 
materials shall be allowed to "set-up" prior to applying the thermoplastic 
composition.  The asphalt concrete primer shall be allowed to dry to a 
tack-free condition, usually occurring in less than 10 minutes.

Asphalt Concrete Primer:  Primer shall be applied to all asphalt 
concrete pavements at a wet film thickness of 0.005 inch, plus or minus 
0.001 inch (265-400 square feet/gallon).

3.2.2.3   Markings

After the primer has "set-up", the thermoplastic shall be applied at 
temperatures no lower than 375 degrees F nor higher than 425 degrees F at 
the point of deposition.  Immediately after installation of the marking, 
drop-on glass spheres shall be mechanically applied so that the spheres are 
held by and imbedded in the surface of the molten material.

a.  Extruded Markings:  All extruded thermoplastic markings shall be 
applied at the specified width and at a thickness of not less than 
0.125 inch nor more than 0.190 inch.

b.  Sprayed Markings:  All sprayed thermoplastic markings shall be 
applied at the specified width and the thicknesses designated in 
the contract plans.  If the plans do not specify a thickness, 
centerline markings shall be applied at a wet thickness of 0.090 
inch, plus or minus 0.005 inch, and edgeline markings at a wet 
thickness of 0.060 inch plus or minus 0.005 inch.

c.  Reflective Glass Spheres:  Immediately following application, 
reflective glass spheres shall be dropped onto the molten 
thermoplastic marking at the rate of 1 pound/20 square feet of 
compound.

3.2.3   Preformed Tape

The preformed markings shall be placed in accordance with the 
manufacturer's written instructions.

3.2.4   Raised Reflective Markers

Prefabricated markers shall be aligned carefully at the required spacing 
and permanently fixed in place by means of epoxy resin adhesives.  To ensure
 good bond, pavement in areas where markers will be set shall be thoroughly 
cleaned by sandblasting and use of compressed air prior to applying 
adhesive.

3.2.5   Reflective Media

Application of reflective media shall immediately follow application of 
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pigmented binder.  Drop-on application of glass spheres shall be 
accomplished to ensure that reflective media is evenly distributed at the 
specified rate of coverage.  Should there be malfunction of either paint 
applicator or reflective media dispenser, operations shall be discontinued 
immediately until deficiency is corrected.

         -- End of Section --
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SECTION 32 31 13

HIGH-SECURITY CHAIN LINK FENCES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A116 (2011) Standard Specification for 
Metallic-Coated, Steel Woven Wire Fence 
Fabric

ASTM A121 (2013) Standard Specification for 
Metallic-Coated Carbon Steel Barbed Wire

ASTM A153/A153M (2009) Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware

ASTM A392 (2011a) Standard Specification for 
Zinc-Coated Steel Chain-Link Fence Fabric

ASTM A702 (1989; R 2006) Standard Specification for 
Steel Fence Posts and Assemblies, Hot 
Wrought

ASTM A780/A780M (2009) Standard Practice for Repair of 
Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

ASTM A824 (2001; R 2012) Standard Specification for 
Metallic-Coated Steel Marcelled Tension 
Wire for Use With Chain Link Fence

ASTM C94/C94M (2013a) Standard Specification for 
Ready-Mixed Concrete

ASTM F1043 (2012) Strength and Protective Coatings on 
Metal Industrial Chain-Link Fence Framework

ASTM F1083 (2010) Standard Specification for Pipe, 
Steel, Hot-Dipped Zinc Coated (Galvanized) 
Welded, for Fence Structures

ASTM F567 (2011a) Standard Practice for Installation 
of Chain Link Fence

ASTM F626 (2008; R 2013) Standard Specification for 
Fence Fittings
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U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS RR-F-191 (Rev K) Fencing, Wire and Post Metal (and 
Gates, Chain-Link Fence Fabric, and 
Accessories)

FS RR-F-191/1 (Rev F) Fencing, Wire and Post, Metal 
(Chain-Link Fence Fabric)

FS RR-F-191/2 (Rev E) Fencing, Wire and Post, Metal 
(Chain-Link Fence Gates)

FS RR-F-191/3 (Rev E; Am 1) Fencing, Wire and Post, 
Metal (Chain-Link Fence Posts, Top Rails 
and Braces)

FS RR-F-191/4 (Rev F) Fencing, Wire and Post, Metal 
(Chain-Link Fence Accessories)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Fence Installation
Installation Drawings
Location of corner, end, and pull posts

SD-03 Product Data

Fence Installation

SD-04 Samples

Fabric
Posts
Post Caps
Braces
Top Rail
Bottom Rail
Tension Wire
Barbed Wire
Barbed Wire Supporting Arms
Wire Ties

SD-06 Test Reports

Zinc Coating

SD-07 Certificates

Chain Link Fence
Reports
Zinc Coating
Fabric
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Barbed Wire
Concrete

SD-08 Manufacturer's Instructions

Fence Installation
Accessories

1.3   QUALITY ASSURANCE

1.3.1   Required Report Data

Submit reports, signed by an official authorized to certify on behalf of 
the manufacturer, of chain-link fencing listing and accessories regarding 
weight in ounces for zinc coating.  Submit reports demonstrating full 
compliance with the following standards:  FS RR-F-191, FS RR-F-191/1, 
FS RR-F-191/2, FS RR-F-191/3, and FS RR-F-191/4.

1.3.2   Assembly and Installation Drawings

Submit Manufacturer's instructions and complete Fence Installation Drawings 
for review and approval by the Project Manager prior to shipment.  Drawing 
details shall include, but are not limited to:  Fence Installation and 
Location of corner, end, and pull posts.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver materials to site in an undamaged condition.  Store materials off 
the ground to provide protection against oxidation caused by ground contact.

PART 2   PRODUCTS

2.1   FENCE FABRIC

2.1.1   General

Provide ASTM A392, Class 2, zinc-coated steel wire with minimum coating 
weight of 2.0 ounces of zinc per square foot of coated surface.  Fabricate 
fence fabric of 9 gauge wire woven in 2 inch mesh conforming to ASTM A116.  
Set fabric height equal to height of fabric fence being replaced.  Fabric 
shall be twisted and barbed on the top selvage and knuckled on the bottom 
selvage.  Secure fabric to posts using ties spaced 15 inches on center, or 
by integrally weaving to integral fastening loops of end, corner, pull, and 
posts for full length of each post.  Install fabric on opposite side of 
posts from area being secured.

2.2   POSTS

2.2.1   Metal Posts for Chain Link Fence

Provide posts conforming to ASTM F1083, zinc-coated.  Group IA, with 
external coating Type A steel pipe.  Group IC steel pipe, zinc-coated with 
external coating Type A or Type B and Group II, roll-formed steel sections, 
meeting the strength and coating requirements of ASTM F1043 and ASTM A702.  
Provide sizes as shown on the drawings.
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2.2.2   Accessories

a.  Provide accessories conforming to ASTM F626.  Ferrous accessories 
shall be zinc coated.

b.  Furnish truss rods for each terminal post.  Provide truss rods 
with turnbuckles or other equivalent provisions for adjustment.

c.  Provide Barbed wire supporting arms of the 45 degree outward angle 
3-strand arm type and of the design required for the post 
furnished.  Secure arms by top tension wire.

d.  Furnish post caps in accordance with manufacturer's standard 
accessories.

e.  Provide 9 gauge steel tie wire for attaching fabric to rails, 
braces, and posts and match the coating of the fence fabric.  Tie 
wires for attaching fabric to tension wire on high security fences 
shall be 16 gage stainless steel.  Provide double loop tie wires 
6.5 inches in length.  Miscellaneous hardware coatings shall 
conform to ASTM A153/A153M unless modified.

2.3   BRACES AND RAILS

ASTM F1083, zinc-coated, Group IA, steel pipe, size NPS 1-1/4.  Group IC 
steel pipe, zinc-coated, shall meet the strength and coating requirements 
of ASTM F1043.

Braces, top rail and bottom rail; Class 1, steel pipe, Grade A.

2.4   WIRE

2.4.1   Wire Ties

Submit samples as specified.  FS RR-F-191/4.  Provide wire ties constructed 
of the same material as the fencing fabric.

2.4.2   Barbed Wire

Provide barbed wire conforming to ASTM A121 zinc-coated, Type Z, Class 3, 
or aluminum-coated, Type A, with 12.5 gauge wire with 14 gauge, round, 
4-point barbs spaced no more than 5 inches apart.

2.4.3   Tension Wire

Provide Type I or Type II tension wire, Class 4 coating, in accordance with 
ASTM A824.

2.5   CONCRETE

ASTM C94/C94M, using 3/4 inch maximum size aggregate, and having minimum 
compressive strength of 3000 psi at 28 days.  Grout shall consist of one 
part Portland cement to three parts clean, well-graded sand and the minimum 
amount of water to produce a workable mix.
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PART 3   EXECUTION

3.1   FENCE INSTALLATION

Perform complete installation conforming to ASTM F567.

3.1.1   Line and Grade

Install fence to the lines and grades indicated.  Clear the area on either 
side of the fence line to the extent indicated.  Terminal (corner and pull) 
posts shall be set at abrupt changes in vertical and horizontal alignment.  
Provide fabric continuous between terminal posts; however, runs between 
terminal posts shall not exceed 500 feet.  Repair any damage to galvanized 
surfaces, including welding, with paint containing zinc dust in accordance 
with ASTM A780/A780M.

3.1.2   Excavation

Clear all post holes of loose material.  Spread waste material where 
directed.  Eliminate  ground surface irregularities along the fence line to 
the extent necessary to maintain a 1 inch clearance between the bottom of 
the fabric and finish grade.

3.2   POST INSTALLATION

3.2.1   Earth and Bedrock

a.  Set posts plumb and in alignment.  Except where solid rock is 
encountered, set posts in concrete to the depth indicated on the 
drawings.  Where solid rock is encountered with no overburden, set 
posts to a minimum depth of 18 inches in rock.  Where solid rock 
is covered with an overburden of soil or loose rock, set posts to 
the minimum depth indicated on the drawing unless a penetration of 
18 inches in solid rock is achieved before reaching the indicated 
depth, in which case terminate depth of penetration.  Grout all 
portions of posts set in rock.

b.  Portions of posts not set in rock shall be set in concrete from 
the rock to ground level.  Posts set in concrete shall be set in 
holes not less than the diameter shown on the drawings.  
Thoroughly consolidate concrete and grout around each post, free 
of voids and finished to form a dome.  Allow concrete and grout to 
cure for 72 hours prior to attachment of any item to the posts.  
Set driven posts to a minimum depth of 3 feet and protect with 
drive caps when setting.

c.  Test fence post rigidity by applying a 50 pound force on the post, 
perpendicular to the fabric, at 5 feet above ground.  Post 
movement measured at the point where the force is applied shall be 
less than or equal to 3/4 inch from the relaxed position.  Test 
every tenth post for rigidity.  When a post fails this test, make 
further tests on the next four posts on either side of the failed 
post.  All failed posts shall be removed, replaced, and retested 
at the Contractor's expense.

3.3   FABRIC INSTALLATION

a.  Install chain link fabric on the side of the post indicated.  
Attach fabric to terminal posts and tension bands.  Space bands at 
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approximately 15 inch intervals.  Install fabric and pull taut to 
provide a smooth and uniform appearance free from sag, without 
permanently distorting the fabric diamond or reducing the fabric 
height.  Fasten fabric to all rails and tension wires at 
approximately 12 inch intervals.

b.  Cut fabric by untwisting and removing pickets.  Accomplish 
splicing by weaving a single picket into the ends of the rolls to 
be joined.  The bottom of the installed fabric shall be 1 plus or 
minus 1/2 inch above the ground.

c.  After the fabric installation is complete, exercise the fabric by 
applying a 50 pound push-pull force at the center of the fabric 
between posts; the use of a 30 pound pull at the center of the 
panel shall cause fabric deflection of not more than 2.5 inches 
when pulling fabric from the post side of the fence; every second 
fence panel shall meet this requirement; resecure and retest all 
failed panels at the Contractor's expense.

3.4   SUPPORTING ARMS

Install barbed wire supporting arms and barbed wire as indicated on the 
drawings and as recommended by the manufacturer.  Anchor supporting arms to 
the posts in a manner to prevent easy removal with hand tools.  Pull barbed 
wire taut and attach to the arms with clips or other means that will 
prevent easy removal.

3.5   SECURITY

Install new security fencing, remove existing security fencing, and perform 
related work to provide continuous security for facility.  Schedule and 
fully coordinate work with Project Manager and cognizant Security Officer.

3.6   CLEANUP

Remove waste fencing materials and other debris from the work site each 
workday.

       -- End of Section --
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SECTION 33 11 00

WATER DISTRIBUTION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA B300 (2010; Addenda 2011) Hypochlorites

AWWA B301 (2010) Liquid Chlorine

AWWA C111/A21.11 (2012) Rubber-Gasket Joints for 
Ductile-Iron Pressure Pipe and Fittings

AWWA C500 (2009) Metal-Seated Gate Valves for Water 
Supply Service

AWWA C509 (2009) Resilient-Seated Gate Valves for 
Water Supply Service

AWWA C515 (2009) Reduced-Wall, Resilient-Seated Gate 
Valves for Water Supply Service

AWWA C600 (2010) Installation of Ductile-Iron Water 
Mains and Their Appurtenances

AWWA C605 (2005) Underground Installation of 
Polyvinyl Chloride (PVC) Pressure Pipe and 
Fittings for Water

AWWA C651 (2005; Errata 2005) Standard for 
Disinfecting Water Mains

AWWA C700 (2009) Standard for Cold Water Meters - 
Displacement Type, Bronze Main Case

AWWA C702 (2010) Cold-Water Meters - Compound Type

AWWA C706 (2010) Direct-Reading, Remote-Registration 
Systems for Cold-Water Meters

AWWA M23 (2002; 2nd Ed) Manual:  PVC Pipe - Design 
and Installation

ASTM INTERNATIONAL (ASTM)

ASTM B32 (2008) Standard Specification for Solder 
Metal

ASTM C94/C94M (2013a) Standard Specification for 
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Ready-Mixed Concrete

ASTM D1785 (2012) Standard Specification for 
Poly(Vinyl Chloride) (PVC), Plastic Pipe, 
Schedules 40, 80, and 120

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCCHR)

FCCCHR List (continuously updated) List of Approved 
Backflow Prevention Assemblies

FCCCHR Manual (10th Edition) Manual of Cross-Connection 
Control

UNDERWRITERS LABORATORIES (UL)

UL 262 (2004; Reprint Oct 2011) Gate Valves for 
Fire-Protection Service

WATER SYSTEM STANDARDS, STATE OF HAWAII (WSS)

WSS (2002) Water System Standards

1.2   WATER SYSTEM STANDARDS, STATE OF HAWAII, 2002

The standards for the Board of Water Supply, City and County of Honolulu 
(referred to herein as BWS) per the Water System Standards, State of 
Hawaii, 2002 and BWS amendments issued there to (referred to herein as the 
Water System Standards (WSS)) are incorporated into these specifications.  
The Water System Standards (WSS) shall apply for water pipe, fittings, 
valves, fire hydrants, appurtenances, and other work unless otherwise 
shown, indicated or amended in the Contract Documents.  Where the Contract 
Documents do not indicate or specify, the Water System Standards (WSS) 
shall apply as approved by the Project Manager.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  The following shall be submitted in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Submit manufacturer standard drawings or catalog cuts, except 
submit both drawings and cuts for push-on joints.  Include 
information for gaskets and joint materials.

Pipe and Fittings
Nuts and Bolts
Valves
Corporation Stops
Sleeves and Couplings
Fire Hydrants
Backflow Preventers; G
Water Meters; G

SD-06 Test Reports
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Bacteriological Disinfection

  Test results from commercial laboratory verifying disinfection.

Backflow Preventer Tests

SD-07 Certificates

Fire Hydrants
Water Meters
Backflow Prevention Training Certificate
Backflow Tester Certificate
Backflow Preventers Certificate of Full Approval

  Certificates shall attest that tests set forth in each 
applicable referenced publication have been performed, whether 
specified in that publication to be mandatory or otherwise and 
that production control tests have been performed at the intervals 
or frequency specified in the publication.  Other tests shall have 
been performed within 3 years of the date of submittal of 
certificates on the same type, class, grade, and size of material 
as is being provided for the project.

SD-08 Manufacturer's Instructions

Delivery, Storage, and Handling
Installation Procedures for Water Piping

SD-11 Closeout Submittals

As-Built Drawings

1.4   QUALITY ASSURANCE

1.4.1   As-Built Drawings

Submit as-built drawings for the completed water system showing complete 
dimensions both above and below grade, invert elevations, pipe sizes, and 
pipe material types.

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Delivery and Storage

Inspect materials delivered to site for damage.  Unload and store with 
minimum handling.  Store materials on site in enclosures or under 
protective covering.  Store plastic piping, jointing materials and rubber 
gaskets under cover out of direct sunlight.  Do not store materials 
directly on the ground.  Keep inside of pipes, fittings, valves and
hydrants free of dirt and debris.

1.5.2   Handling

Handle pipe, fittings, valves, hydrants, and other accessories in a manner 
to ensure delivery to the trench in sound undamaged condition.  Take 
special care to avoid injury to coatings and linings on pipe and fittings; 
make repairs if coatings or linings are damaged.  Do not place any other 
material or pipe inside a pipe or fitting after the coating has been 
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applied.  Carry, do not drag pipe to the trench.  Use of pinch bars and 
tongs for aligning or turning pipe will be permitted only on the bare ends 
of the pipe.  The interior of pipe and accessories shall be thoroughly 
cleaned of foreign matter before being lowered into the trench and shall be 
kept clean during laying operations by plugging or other approved method.  
Before installation, the pipe shall be inspected for defects.  Material 
found to be defective before or after laying shall be replaced with sound 
material without additional expense to the Government.  Store rubber 
gaskets that are not to be installed immediately, under cover out of direct 
sunlight.

1.5.2.1   Miscellaneous Plastic Pipe and Fittings

Handle Polyvinyl Chloride (PVC) pipe and fittings in accordance with the 
manufacturer's recommendations.  Store plastic piping and jointing 
materials that are not to be installed immediately under cover out of 
direct sunlight.

1.6   BACKFLOW PREVENTERS CERTIFICATE OF FULL APPROVAL

Certificate of Full Approval from FCCCHR List, University of Southern 
California, attesting that the design, size and make of each backflow 
preventer has satisfactorily passed the complete sequence of performance 
testing and evaluation for the respective level of approval.  Certificate 
of Provisional Approval will not be acceptable.

1.6.1   Backflow Tester Certificate

Prior to testing, submit to the Project Manager certification issued by the 
State or local regulatory agency attesting that the backflow tester has 
successfully completed a certification course sponsored by the regulatory 
agency.  Tester must not be affiliated with any company participating in 
any other phase of this Contract.

1.6.2   Backflow Prevention Training Certificate

Submit a certificate recognized by the State or local authority that states 
the Contractor has completed at least 10 hours of training in backflow 
preventer installations.  The certificate must be current.

PART 2   PRODUCTS

2.1   WATER DISTRIBUTION MAINS

2.1.1   Pipe and Fittings

Pipe and fittings shall be of the sizes and type as indicated on the 
Drawings.

2.1.1.1   Water Main Pipe

Water mains 4 inches and larger shall be PVC conforming to SECTION 204 - 
PLASTIC PIPE of the Water System Standards (WSS).  Pipe shall be Class 150 
psi.

Referenced Division 500 for corrosion protection shall not apply.

Direct taps to PVC pipe is not permitted per sub-section 104.02E. - 
Connection to Main of the Water System Standards (WSS).
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2.1.1.2   Pipe Fittings For Mains

Fittings for water mains 4 inches and larger shall be ductile iron 
conforming to SECTION 202 - DUCTILE IRON PIPE, FITTINGS, AND APPURTENANCES 
of the Water System Standards (WSS).  Fittings shall be Class 250.

"Subsection B. Polyethylene Encasement" shall not apply.

"Subsection C. Corrosion Protection" shall not apply.

2.1.2   Valves

Valves shall conform to SECTION 205 - VALVES AND APPURTENANCES of the Water 
System Standards (WSS).

Valves shall be minimum Class 150 unless otherwise called for on the 
Drawings.

2.1.3   Fire Hydrants

Fire hydrants and appurtenances shall conform to SECTION 206 - HYDRANTS AND 
APPURTENANCES of the Water System Standards (WSS).

Hydrant markers shall be provided per sub-section 206.04 - HYDRANT MARKERS 
of the Water System Standards (WSS).  Markers shall be Type DB Two-Way blue 
reflective as indicated.  Adhesive shall be rapid set type.

2.1.4   Frames and Covers for Manholes, Valve Boxes and Meter Boxes, Rungs,
        and Eyebolts

All items shall conform to SECTION 207 - CAST IRON MANHOLE COVERS, FRAMES, 
RUNGS, EYEBOLTS, METER BOX AND VALVE BOX COVERS AND FRAMES, AND STANDPIPE 
of the Water System Standards (WSS).

2.1.5   Nuts and Bolts

All nuts and bolts for pipes, fittings and valves shall be 316 stainless 
steel and pre-coated with anti-seizing graphite compound before 
installation per the Water System Standards (WSS).

2.1.6   Sleeves and Couplings

Sleeves and Couplings shall conform to Water System Standards (WSS) SECTION 
204 - PLASTIC PIPE, SECTION 208.06 COUPLINGS, and SECTION 402 - APPROVED 
MATERIAL LIST.

2.1.7   Corporation Stops

Corporation Stops shall be per SECTION  208 - SERVICE  LATERALS AND 
APPRUTENANCES of the Water System Standards (WSS).

2.1.8   Backflow Preventers

Backflow preventers shall conform to SECTION 305 - BACKFLOW PREVENTION 
ASSEMBLIES of the Water System Standards (WSS).
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2.2   SERVICE LATERALS

Service laterals shall be of the sizes and locations indicated on the 
Drawings.  Contractor shall field verify existing lateral locations, sizes, 
material type, and connection requirements, and provide all necessary 
materials, equipment and labor to complete the lateral replacement or new 
installation, and reconnect existing building services.  Contractor shall 
advise the Project Manger of any discrepancies between the drawings and the 
existing conditions prior to ordering of materials and construction.

Service laterals and appurtenances shall conform to SECTION 208 - SERVICE 
LATERALS AND APPURTENANCES of the Water System Standards (WSS), and as 
amended herein.

2.2.1   Service Lateral Pipe and Fittings

Service lateral pipe and fittings shall be Schedule 80 PVC for threaded 
connections per ASTM D1785.  Pipe shall be National Sanitation Foundation 
(NSF) approved for use in potable water service.  Polyethylene (PE) tubing 
shall not be used for laterals.

Copper tubing when allowed in writing by the Project Manager shall conform 
to SECTION 204 - PLASTIC PIPE of the Water System Standards (WSS).  All 
pipe and fittings for laterals shall be of the same material throughout the 
project unless otherwise approved in writing by the Project Manager.  No 
additional payment will be made for material substitution.

PVC piping shall be permanently marked for nominal size, schedule, and 
manufacturer's name or trademark.

2.2.2   Service Saddles for PVC Pipe

Service saddles for PVC pipe connections when called for on the Drawings 
shall conform to sub-section 208.07 SERVICE SADDLES of the Water System 
Standards (WSS).

2.3   WATER METERS

Water meters shall be of the sizes and types indicated on the Drawings.  
Contractor shall field verify meter sizes, manufacturer, and 
installation/connection requirements where meters are to be replaced.  
Contractor shall provide all necessary materials and labor necessary for 
complete installation of meters.

Meter manufacturer, model, and specifications shall be approved by the 
Project Manager.  Meters shall be of the same manufacturer unless otherwise 
approved.

Positive displacement meters shall conform to AWWA C700.  Compound meters 
shall conform to AWWA C702.

Meters shall be equipped with direct reading remote registers per AWWA C706.  
Meter accuracy and capacity shall comply with AWWA C702.  Meters shall not 
be provided with strainers.

All meters shall be certified as suitable for contact with drinking water 
by an accredited certification organization in accordance with ANSI/NSF 
Standard 61, Drinking Systems Components - Health Effects.
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2.4   DISINFECTION

Chlorinating materials shall conform to the following:

a.  Chlorine, Liquid:  AWWA B301.

b.  Hypochlorite, Calcium and Sodium:  AWWA B300.

PART 3   EXECUTION

3.1   INSTALLATION OF PIPELINES

3.1.1   General Requirements for Installation of Pipelines

These requirements shall apply to all pipeline installation except where 
specific exception is made in the "Special Requirements..." paragraphs.

3.1.1.1   Location of Water Lines

Terminate the work covered by this section at a point approximately 5 feet 
from the building, unless otherwise indicated.

a.  Water Piping Installation Parallel With Sewer Piping - Normal 
Conditions:  Lay water piping at least 10 feet horizontally from a 
sewer or sewer manhole whenever possible.  Measure the distance 
edge-to-edge.

(1)  The bottom (invert) of the water piping shall be at least 18 
inches above the top (crown) of the sewer piping.

(2)  Where this vertical separation cannot be obtained, the sewer 
piping shall be constructed of AWWA-approved water pipe and 
pressure tested in place without leakage prior to backfilling.  
Approved waste water disposal method shall be utilized.

(3)  The sewer manhole shall be of watertight construction and 
tested in place.

b.  Installation of Water Piping Crossing Sewer Piping

(1)  Normal Conditions:  Water piping crossing above sewer piping 
shall be laid to provide a separation of at least 18 inches 
between the bottom of the water piping and the top of the sewer 
piping.

(2)  Unusual Conditions:  When local conditions prevent a vertical 
separation described above, use the following construction:

     (a)  Sewer piping passing under water piping shall be 
provided with a concrete jacket for a horizontal distance of 3 
feet on both sides of the crossing.  Provide a minimum vertical 
separation of 6 inches between the concrete jacket and the water 
piping.

     (b)  Sewer piping passing over water piping shall be provided 
with a concrete jacket for a horizontal distance of 5 feet on both 
sides of the crossing.  Provide adequate structural support for 
the sewer piping to prevent excessive deflection of the joints, 
and settling on and breaking of the water piping.  The length of 
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water piping at the crossing shall be a minimum of 20 feet and 
shall be equidistant and as far as possible from the sewer piping. 
Provide a minimum vertical separation of 6 inches between the 
concrete jacket and the water piping.

c.  Water Piping Installation Parallel with Utilities Excluding Sewer 
Piping:  Lay water piping at least 3 feet horizontally from any 
utility line excluding sewer piping.

d.  Installation of Water Piping Crossing Utilities Excluding Sewer 
Piping:  Water piping crossing any utility line or concrete 
jacketed utility line excluding sewer piping shall be laid to 
provide a separation of at least 6 inches.

e.  Sewer Piping or Sewer Manholes:  No water piping shall pass 
through or come in contact with any part of a sewer manhole.

3.1.1.2   Earthwork

Perform earthwork operations in accordance with Section 31 00 00 EARTHWORK.

3.1.1.3   Pipe Laying and Jointing

Remove fins and burrs from pipe and fittings.  Before placing in position, 
clean pipe, fittings, valves, and accessories, and maintain in a clean 
condition.  Provide proper facilities for lowering sections of pipe into 
trenches.  Do not under any circumstances drop or dump pipe, fittings, 
valves, or any other water line material into trenches.  Cut pipe in a neat 
workmanlike manner accurately to length established at the site and work 
into place without springing or forcing.  Replace by one of the proper 
length any pipe or fitting that does not allow sufficient space for proper 
installation of jointing material.  Blocking or wedging between bells and 
spigots will not be permitted.  Lay bell-and-spigot pipe with the bell end 
pointing in the direction of laying.  Grade the pipeline in straight lines; 
avoid the formation of dips and low points.  Support pipe at proper 
elevation and grade.  Secure firm, uniform support.  Wood support blocking 
will not be permitted.  Lay pipe so that the full length of each section of 
pipe and each fitting will rest solidly on the pipe bedding; excavate 
recesses to accommodate bells, joints, and couplings.  Provide anchors and 
supports where necessary for fastening work into place.  Make proper 
provision for expansion and contraction of pipelines.  Keep trenches free 
of water until joints have been properly made.  At the end of each work 
day, close open ends of pipe temporarily with wood blocks or bulkheads.  Do 
not lay pipe when conditions of trench or weather prevent installation.  
Depth of cover over top of pipe shall not be less than 2-1/2 feet.

3.1.1.4   Installation of Buried Detectable Warning Tape

Buried detectable warning tape for nonmetallic piping shall be as specified 
in Section 31 00 00 EARTHWORK.

3.1.1.5   Connections to Existing Water Lines

Make connections to existing water lines after approval is obtained and 
with a minimum interruption of service on the existing line.  Make 
connections to existing lines under pressure in accordance with the 
recommended procedures of the manufacturer of the pipe being tapped.
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3.1.2   Special Requirements for Installation of Water Mains

3.1.2.1   Installation of PVC Plastic Water Main Pipe

Installation of PVC Plastic Water Main Pipe and Associated Fittings: 
Unless otherwise specified, install pipe and fittings in accordance with 
paragraph entitled "General Requirements for Installation of Pipelines"; 
with the requirements of AWWA C605 for laying of pipe, joining PVC pipe to 
fittings and accessories, and setting of hydrants, valves, and fittings; 
and with the recommendations for pipe joint assembly and appurtenance 
installation in AWWA M23, Chapter 7, "Installation."

a.  Jointing:  Make push-on joints with the elastomeric gaskets 
specified for this type joint, using either elastomeric-gasket 
bell-end pipe or elastomeric-gasket couplings.  For pipe-to-pipe 
push-on joint connections, use only pipe with push-on joint ends 
having factory-made bevel; for push-on joint connections to metal 
fittings, valves, and other accessories, cut spigot end of pipe 
off square and re-bevel pipe end to a bevel approximately the same 
as that on ductile-iron pipe used for the same type of joint.  Use 
an approved lubricant recommended by the pipe manufacturer for 
push-on joints.  Assemble push-on joints for pipe-to-pipe joint 
connections in accordance with the requirements of AWWA C605 for 
laying the pipe and the recommendations in AWWA M23, Chapter 7, 
"Installation," for pipe joint assembly.  Assemble push-on joints 
for connection to fittings, valves, and other accessories in 
accordance with the requirements of AWWA C605 for joining PVC pipe 
to fittings and accessories and with the applicable requirements 
of AWWA C600 for joint assembly.  Make compression-type 
joints/mechanical joints with the gaskets, glands, bolts, nuts, 
and internal stiffeners previously specified for this type joint; 
assemble in accordance with the requirements of AWWA C605 for 
joining PVC pipe to fittings and accessories, with the applicable 
requirements of AWWA C600 for joint assembly, and with the 
recommendations of Appendix A to AWWA C111/A21.11.  Cut off spigot 
end of pipe for compression-type joint/mechanical-joint 
connections and do not re-bevel.  Assemble joints made with 
sleeve-type mechanical couplings in accordance with the 
recommendations of the coupling manufacturer using internal 
stiffeners as previously specified for compression-type joints.

b.  Offset:  Bending of PVC pipe and deflections of PVC pipe joints 
will not be allowed per SECTION 204 - PLASTIC PIPE and SECTION 
302.14 - PLASTIC PIPE of the Water System Standards (WSS).  
Deflections shall be accomplished only by the use of PVC 
deflection couplings.

c.  Pipe Anchorage:  Provide concrete thrust blocks (reaction backing).  
Thrust blocks shall be in accordance with the requirements of 
AWWA C605 for reaction or thrust blocking and plugging of dead 
ends, except that size and positioning of thrust blocks shall be 
as indicated.  Use concrete, ASTM C94/C94M, having a minimum 
compressive strength of 2,500 psi at 28 days; or use concrete of a 
mix not leaner than one part cement, 2-1/2 parts sand, and 5 parts 
gravel, having the same minimum compressive strength.

d.  Fittings:  Install in accordance with AWWA C605.  Deflections per 
joint for ductile iron fittings shall conform to sub-section 
102.07 - DEFLECTION PER JOINT Tables 100-6 and 100-7 of the Water 
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System Standards (WSS).

3.1.2.2   Installation of Valves and Hydrants

a.  Installation of Valves:  Install gate valves, AWWA C500 and 
UL 262, in accordance with the requirements of AWWA C600 for 
valve-and-fitting installation and with the recommendations of
the Appendix ("Installation, Operation, and Maintenance of Gate 
Valves") to AWWA C500.  Install gate valves, AWWA C509 or
AWWA C515, in accordance with the requirements of AWWA C600 for
valve-and-fitting installation and with the recommendations of the
Appendix ("Installation, Operation, and Maintenance of Gate 
Valves") to AWWA C509 or AWWA C515.

b.  Installation of Hydrants:  Install hydrants in accordance with 
AWWA C600 for hydrant installation and as indicated.  Make and 
assemble joints as specified for making and assembling the same 
type joints between pipe and fittings.  Install hydrants with the 
4-1/2 inch connections facing the adjacent paved surface.  If 
there are two paved adjacent surfaces, contact the Project Manager 
for further instructions.

3.1.3   Installation of Water Service Piping

3.1.3.1   Location

Connect water service piping to the building service where the building 
service has been installed.  Where building service has not been installed, 
terminate water service lines approximately 5 feet from the building line 
at the points indicated; such water service lines shall be closed with 
plugs or caps.

3.1.3.2   Service Line Connections to Water Mains

Service line connections to mains shall as indicated in the Drawings.  
Lateral connections to PVC mains shall be per 104.02 E. Connection to Main 
of the Water System Standards (WSS).  Direct taps to PVC pipe shall not be 
permitted.  Connections to existing and new mains shall be per Table 100-15 
for PVC pipes.

3.1.4   Special Requirements for Installation of Water Service Piping

3.1.4.1   Installation of Metallic Piping

Install pipe and fittings in accordance with paragraph entitled "General 
Requirements for Installation of Pipelines" and with the applicable 
requirements of AWWA C600 for pipe installation, unless otherwise specified.

Jointing - Joints for Copper Tubing:  Cut copper tubing with square 
ends; remove fins and burrs.  Handle tubing carefully; replace dented, 
gouged, or otherwise damaged tubing with undamaged tubing.  Make solder 
joints using ASTM B32, 95-5 tin-antimony or Grade Sn96 solder.  Solder 
and flux shall contain not more than 0.2 percent lead.  Before making 
joint, clean ends of tubing and inside of fitting or coupling with wire 
brush or abrasive.  Apply a rosin flux to the tubing end and on recess 
inside of fitting or coupling.  Insert tubing end into fitting or 
coupling for the full depth of the recess and solder.  For compression 
joints on flared tubing, insert tubing through the coupling nut and 
flare tubing.
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3.1.4.2   Location of Meters

Meters and meter boxes shall be installed at the locations shown on the 
drawings.  The meters shall be centered in the boxes to allow for reading 
and ease of removal or maintenance.

3.1.5   Disinfection

Prior to disinfection, obtain Project Manager approval of the proposed 
method for disposal of waste water from disinfection procedures.  Disinfect 
new water piping and existing water piping affected by Contractor's 
operations in accordance with AWWA C651.  Fill piping systems with solution 
containing minimum of 50 parts per million of available chlorine and allow 
solution to stand for minimum of 24 hours.  Flush solution from the systems 
with domestic water until maximum residual chlorine content is within the 
range of 0.2 and 0.5 parts per million, or the residual chlorine content of 
domestic water supply.  Obtain at least two consecutive satisfactory 
bacteriological samples from new water piping, analyze by a certified 
laboratory, and submit the results prior to the new water piping being 
placed into service.  Disinfection of systems supplying nonpotable water is 
not required.

The Contractor shall flush the new water system until residual chlorine 
levels are attained if not connected and fully charged within 7 days of 
chlorination.  If the new water system is not connected and fully charged 
up within 14 days of chlorination, the system shall be re-chlorinated at 
the contractor's expense.

3.2   FIELD QUALITY CONTROL

3.2.1   Field Tests and Inspections

Prior to hydrostatic testing, obtain Project Manager approval of the 
proposed method for disposal of waste water from hydrostatic testing.  The 
Project Manager will conduct field inspections and witness field tests 
specified in this section.  The Contractor shall perform field tests, and 
provide labor, equipment, and incidentals required for testing.  The 
Contractor shall produce evidence, when required, that any item of work has 
been constructed in accordance with the drawings and specifications.  Do 
not begin testing on any section of a pipeline where concrete thrust blocks 
have been provided until at least 5 days after placing of the concrete.

3.2.2   Testing Procedure

Test water mains and water service lines in accordance with the applicable 
specified standard, except for the special testing requirements given in 
paragraph entitled "Special Testing Requirements."  Test PVC plastic water 
mains and water service lines made with PVC plastic water main pipe in 
accordance with the requirements of AWWA C605 for pressure and leakage 
tests.  The amount of leakage on pipelines made of PVC plastic water main 
pipe shall not exceed the amounts given in AWWA C605, except that at joints 
made with sleeve-type mechanical couplings, no leakage will be allowed.  
Test water service lines in accordance with applicable requirements of 
AWWA C600 for hydrostatic testing.  No leakage will be allowed at copper 
pipe joints and copper tubing joints (soldered, compression type, brazed).

Hydro testing documentation requirements are as follows:
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1.  Indicate type of piping material tested.

2.  Clearly indicate start time and start pressure, if applicable to 
pipe material being tested.

3.  Clearing indicate end time and end pressure, if applicable to the 
pipe material being tested.

4.  Clearing indicate amount of make-up water added, if applicable to 
the pipe material being tested.

3.2.3   Backflow Preventer Tests

After installation conduct backflow preventer tests and provide test 
reports verifying that the installation meets the FCCCHR Manual Standards.

3.2.4   Special Testing Requirements

For pressure test, use a hydrostatic pressure 50 psi greater than the 
maximum working pressure of the system, except that for those portions of 
the system having pipe size larger than 2 inches in diameter, hydrostatic 
test pressure shall be not less than 150 psi.  Hold this pressure for not 
less than 2 hours.  Prior to the pressure test, fill that portion of the 
pipeline being tested with water for a soaking period of not less than 24 
hours.  For leakage test, use a hydrostatic pressure not less than the 
maximum working pressure of the system.  Leakage test may be performed at 
the same time and at the same test pressure as the pressure test.

3.3   CLEANUP

Upon completion of the installation of water lines, and appurtenances, all 
debris and surplus materials resulting from the work shall be removed.

        -- End of Section --

SECTION 33 11 00  Page 12



SITE UTILITIES REPLACEMENT, SEWER LINE AND WATER LINE CA-1220-C
WRIGHT STREET TO BLDG 282, KALAELOA (KAPOLEI), HAWAII

SECTION 33 30 00

SANITARY SEWERS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C443 (2011) Standard Specification for Joints 
for Concrete Pipe and Manholes, Using 
Rubber Gaskets

ASTM C478 (2013) Standard Specification for Precast 
Reinforced Concrete Manhole Sections

ASTM C923 (2008; R 2013) Standard Specification for 
Resilient Connectors Between Reinforced 
Concrete Manhole Structures, Pipes and 
Laterals

ASTM C969 (2002; R 2009) Standard Practice for 
Infiltration and Exfiltration Acceptance 
Testing of Installed Precast Concrete Pipe 
Sewer Lines

ASTM C972 (2000; R 2011) Compression-Recovery of 
Tape Sealant

ASTM C990 (2009) Standard Specification for Joints 
for Concrete Pipe, Manholes and Precast 
Box Sections Using Preformed Flexible 
Joint Sealants

ASTM D2321 (2011) Standard Practice for Underground 
Installation of Thermoplastic Pipe for 
Sewers and Other Gravity-Flow Applications

ASTM D2412 (2011) Determination of External Loading 
Characteristics of Plastic Pipe by 
Parallel-Plate Loading

ASTM D2680 (2001; R 2009) Standard Specification for 
Acrylonitrile-Butadiene-Styrene (ABS) and 
Poly(Vinyl Chloride) (PVC) Composite Sewer 
Piping

ASTM D3034 (2008) Standard Specification for Type PSM 
Poly(Vinyl Chloride) (PVC) Sewer Pipe and 
Fittings
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ASTM D3212 (2007; R 2013) Standard Specification for 
Joints for Drain and Sewer Plastic Pipes 
Using Flexible Elastomeric Seals

ASTM D412 (2006a; R 2013) Standard Test Methods for 
Vulcanized Rubber and Thermoplastic 
Elastomers - Tension

ASTM D624 (2000; R 2012) Tear Strength of 
Conventional Vulcanized Rubber and 
Thermoplastic Elastomers

ASTM F477 (2010) Standard Specification for 
Elastomeric Seals (Gaskets) for Joining 
Plastic Pipe

ASTM F679 (2013a) Poly(Vinyl Chloride) (PVC) 
Large-Diameter Plastic Gravity Sewer Pipe 
and Fittings

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-60005 (Basic; Notice 2) Frames, Covers, 
Gratings, Steps, Sump And Catch Basin, 
Manhole

UNI-BELL PVC PIPE ASSOCIATION (UBPPA)

UBPPA UNI-B-6 (1998) Recommended Practice for 
Low-Pressure Air Testing of Installed 
Sewer Pipe

1.2   SYSTEM DESCRIPTION

1.2.1   Sanitary Sewer Gravity Pipeline

Provide mains and laterals of polyvinyl chloride (PVC) plastic pipe.  
Provide building connections 6 inch lines of polyvinyl chloride (PVC) 
plastic pipe.  Provide new and modify existing exterior sanitary gravity 
sewer piping and appurtenances.  Provide each system complete and ready for 
operation.  The exterior sanitary gravity sewer system includes equipment, 
materials, installation, and workmanship as specified herein more than
5 feet outside of building walls.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for Contractor Quality Control 
approval.  Submit the following in accordance with Section 01 33 00 
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Existing Conditions

SD-02 Shop Drawings

Drawings
Precast Concrete Manhole
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Metal Items
Frames, Covers, and Gratings

SD-03 Product Data

Pipeline Materials

SD-06 Test Reports

Reports

1.4   QUALITY ASSURANCE

1.4.1   Installer Qualifications

Install specified materials by a licensed underground utility Contractor 
licensed for such work in the State of Hawaii where the work is to be 
performed.  Installing Contractor's License shall be current and be State 
of Hawaii certified or State of Hawaii registered.

1.4.2   Drawings

a.  Submit Installation Drawings showing complete detail, both plan 
and side view details with proper layout and elevations.

b.  Submit As-Built Drawings for the complete sanitary sewer system 
showing complete detail with all dimensions, both above and below 
grade, including invert elevation, and pipe material type.

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Delivery and Storage

1.5.1.1   Piping

Inspect materials delivered to site for damage; store with minimum of 
handling.  Store materials on site in enclosures or under protective 
coverings.  Store plastic piping and jointing materials and rubber gaskets 
under cover out of direct sunlight.  Do not store materials directly on the 
ground.  Keep inside of pipes and fittings free of dirt and debris.

1.5.1.2   Metal Items

Check upon arrival; identify and segregate as to types, functions, and 
sizes.  Store off the ground in a manner affording easy accessibility and 
not causing excessive rusting or coating with grease or other objectionable 
materials.

1.5.1.3   Cement, Aggregate, and Reinforcement

As specified in Section 03 30 53 MISCELLANEOUS CAST-IN-PLACE CONCRETE and 
Section 03 20 00 CONCRETE REINFORCING.

1.5.2   Handling

Handle pipe, fittings, and other accessories in such manner as to ensure 
delivery to the trench in sound undamaged condition.  Carry, do not drag, 
pipe to trench.
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1.6   PROJECT/SITE CONDITIONS

Submit drawings of existing conditions, after a thorough inspection of the 
area in the presence of the Project Manager.  Details shall include the 
environmental conditions of the site and adjacent areas.  Submit copies of 
the records for verification before starting work.

PART 2   PRODUCTS

2.1   PIPELINE MATERIALS

Pipe shall conform to the respective specifications and other requirements 
specified below.  Submit manufacturer's standard drawings or catalog cuts.

2.1.1   PVC Plastic Gravity Sewer Pipe and Associated Fittings

2.1.1.1   PVC Plastic Pipe and Fittings

Pipe and Fittings 4 inch Diameter to 15 inch:  Pipe shall conform to 
ASTM D3034 and shall be plain end or gasket bell end, Pipe Class SDR 26.

Pipe and Fittings for larger than 15 inch:  Pipe shall conform to ASTM F679 
and shall be plain end or gasket bell end, Pipe Class SDR 26.

2.1.1.2   PVC Plastic Joints and Jointing Material

Joints for PVC pipe shall be push-on joints as specified in ASTM D3212.  
Each joint connection shall be provided with an elastomeric gasket suitable 
for the bell or coupling with which it is to be used.  Gaskets for push-on 
joints for pipe shall conform to ASTM F477.

2.2   CONCRETE MATERIALS

As specifiedin Section 03 30 53 MISCELLANEOUS CAST-IN-PLACE CONCRETE for 
concrete jackets and Section 03 40 00 PLANT-PRECAST CONCRETE PRODUCTS FOR 
BELOW GRADE CONSTRUCTION for precast manholes.

2.3   MISCELLANEOUS MATERIALS

2.3.1   Precast Concrete Manholes

Precast concrete manhole risers, base sections, and tops shall conform to 
ASTM C478 and be manufactured in accordance with Section 03 40 00 
PLANT-PRECAST CONCRETE PRODUCTS FOR BELOW GRADE CONSTRUCTION; base and 
first riser shall be monolithic.

2.3.2   Gaskets and Connectors

Gaskets for joints between manhole sections shall conform to ASTM C443.  
Resilient connectors for making joints between manhole and pipes entering 
manhole shall conform to ASTM C923 or  ASTM C990.

2.3.3   External Preformed Rubber Joint Seals

An external preformed rubber joint seal shall be an accepted method of 
sealing cast iron covers to precast concrete sections to prevent ground 
water infiltration into sewer systems.  All finished and sealed manholes 
constructed in accordance with paragraph entitled "Manhole Construction" 
shall be tested for leakage in the same manner as pipelines as described in 
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paragraph entitled "Leakage Tests".  The seal shall be multi-section with a 
neoprene rubber top section and all lower sections made of Ethylene 
Propylene Diene Monomer (EPDM) rubber with a minimum thickness of 60 mils.  
Each unit shall consist of a  top and bottom section and shall have mastic 
on the bottom of the bottom section and mastic on the top and bottom of the 
top section.  The mastic shall be a non-hardening butyl rubber sealant and 
shall seal to the cone/top slab of the manhole/catch basin and over the lip 
of the casting.  Extension sections shall cover up to two more adjusting 
rings.  Properties and values are listed in the following tables:

Properties, Test Methods and Minimum Values for
Rubber used in Preformed Joint Seals

  Physical Properties      Test Methods    EPDM    Neoprene    Butyl Mastic

  Tensile, psi             ASTM D412       1840      2195         ----

  Elongation percent        ASTM D412       553       295          350

  Tear Resistance, ppi     ASTM D624        280       160          ---
                           (Die B)

  Rebound, percent,        ASTM C972        ---       ---           11
   5 minutes               (mod.)

  Rebound, percent,        ASTM C972        ---       ---           12
   2 hours

2.3.4   Metal Items

2.3.4.1   Frames, Covers, and Gratings for Manholes

CID A-A-60005, cast iron; figure numbers shall be as indicated:

Traffic manhole:  Provide in paved areas.

Frame:  Figure 1, Size 22A
Cover:  Figure 8, Size 22A
Steps:  Figure 19

Frames and covers shall be cast iron.  Cast iron frames and covers shall be 
as indicated or shall be of type suitable for the application, circular, 
without vent holes.  The frames and covers shall have a combined weight of 
not less than 400 pounds.  Reinforced concrete frames and covers shall be 
as indicated or shall conform to ASTM C478.  The word "Sanitary Sewer" 
shall be stamped or cast into covers so that it is plainly visible.

2.4   REPORTS

Submit Test Reports.  Compaction and density test shall be in accordance 
with Section 31 00 00 EARTHWORK.  Submit Inspection Reports for daily 
activities during the installation of the sanitary system.  Information in 
the report shall be detailed enough to describe location of work and amount 
of pipe laid in place, measured in linear feet.
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PART 3   EXECUTION

3.1   INSTALLATION OF PIPELINES AND APPURTENANT CONSTRUCTION

3.1.1   General Requirements for Installation of Pipelines

These general requirements apply except where specific exception is made in 
the following paragraphs entitled "Special Requirements".

3.1.1.1   Location

The work covered by this section shall terminate at a point approximately
5 feet from the building, unless otherwise indicated.  Where the location 
of the sewer is not clearly defined by dimensions on the drawings, do not 
lay sewer line closer horizontally than 10 feet to a water main or service 
line.

a.  Sanitary Piping Installation Parallel with Water Line:

(1)  Normal conditions:  Sanitary piping or manholes shall be laid 
at least 10 feet horizontally from a water line whenever 
possible.  The distance shall be measured edge-to-edge.

(2)  Unusual conditions:  When local conditions prevent a 
horizontal separation of 10 feet, the sanitary piping or manhole 
may be laid closer to a water line provided that:

     (a)  The top (crown) of the sanitary piping shall be at least 
18 inches below the bottom (invert) of the water main.

     (b)  Where this vertical separation cannot be obtained, the 
sanitary piping shall be concrete jacketed.

     (c)  The sewer manhole shall be of watertight construction 
and tested in place.

b.  Installation of Sanitary Piping Crossing a Water Line:

(1)  Normal conditions:  Lay sanitary sewer piping by crossing 
under water lines to provide a separation of at least 18 inches 
between the top of the sanitary piping and the bottom of the water 
line whenever possible.

(2)  Unusual conditions:  When local conditions prevent a vertical 
separation described above, use the following construction:

     (a)  Sanitary piping passing over or under water lines shall 
be concrete jacketed.

     (b)  Sanitary piping passing over water lines shall, in 
addition, be protected by providing:

          (1)  A vertical separation of at least 18 inches between 
the bottom of the sanitary piping and the top of the water line.

          (2)  Adequate structural support for the sanitary piping 
to prevent excessive deflection of the joints and the settling on 
and breaking of the water line.
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          (3)  That the length, minimum 20 feet, of the sanitary 
piping be centered at the point of the crossing so that joints 
shall be equidistant and as far as possible from the water line.

c.  Sanitary Sewer Manholes:  No water piping shall pass through or 
come in contact with any part of a sanitary sewer manhole.

3.1.1.2   Earthwork

Perform earthwork operations in accordance with Section 31 00 00 EARTHWORK.

3.1.1.3   Pipe Laying and Jointing

Inspect each pipe and fitting before and after installation; replace those 
found defective and remove from site.  Provide proper facilities for 
lowering sections of pipe into trenches.  Lay nonpressure pipe with the 
bell ends in the upgrade direction.  Adjust spigots in bells to give a 
uniform space all around.  Blocking or wedging between bells and spigots 
will not be permitted.  Replace by one of the proper dimensions, pipe or 
fittings that do not allow sufficient space for installation of joint 
material.  At the end of each work day, close open ends of pipe temporarily 
with wood blocks or bulkheads.  Provide batterboards not more than 25 feet 
apart in trenches for checking and ensuring that pipe invert elevations are 
as indicated.  Laser beam method may be used in lieu of batterboards for 
the same purpose.  Branch connections shall be made by use of regular 
fittings or solvent cemented saddles as approved.  Saddles for PVC 
composite pipe shall conform to Figure 2 of ASTM D2680 and saddles for PVC 
pipe shall conform to Table 4 of ASTM D3034.

3.1.1.4   Connections to Existing Lines

Obtain approval from the Project Manager before making connection to 
existing line.  Conduct work so that there is minimum interruption of 
service on existing line.

3.1.1.5   Root Barrier

"Biobarrier" or an approved equal root barrier shall be wrapped around all 
joints of sewer pipes, fittings and appurtenances for sewer mains and 
laterals.  The root deterrent material shall extend a minimum of 9 inches 
on either side of the joint.  Overlap of material shall be 4 inch minimum.  
Method of fastening material to the pipe shall be as recommended by the 
manufacturer and subject to the approval of the Project Manager.

3.1.2   Special Requirements

3.1.2.1   Installation of PVC Plastic Piping

Install pipe and fittings in accordance with paragraph entitled "General 
Requirements for Installation of Pipelines" of this section and with the 
requirements of ASTM D2321 for laying and joining pipe and fittings.  Make 
joints with the gaskets specified for joints with this piping and assemble 
in accordance with the requirements of ASTM D2321 for assembly of joints.  
Make joints to other pipe materials in accordance with the recommendations 
of the plastic pipe manufacturer.

3.1.3   Concrete Work

Cast-in-place concrete is included in Section 03 30 53 MISCELLANEOUS 
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CAST-IN-PLACE CONCRETE.  The pipe shall be encased in concrete where 
indicated or directed.

3.1.4   Manhole Construction

Use precast concrete base sections.  Make inverts in cast-in-place concrete 
and precast concrete bases with a smooth-surfaced semi-circular bottom 
conforming to the inside contour of the adjacent sewer sections.  For 
changes in direction of the sewer and entering branches into the manhole, 
make a circular curve in the manhole invert of as large a radius as manhole 
size will permit.  No parging will be permitted on interior manhole walls.  
For precast concrete construction, make joints between manhole sections 
with the gaskets specified for this purpose; install in the manner 
specified for installing joints in concrete piping.  Parging will not be 
required for precast concrete manholes.  Make joints between concrete 
manholes and pipes entering manholes with the resilient connectors 
specified for this purpose; install in accordance with the recommendations 
of the connector manufacturer.  Where a new manhole is constructed on an 
existing line, remove existing pipe as necessary to construct the manhole.  
Cut existing pipe so that pipe ends are approximately flush with the 
interior face of manhole wall, but not protruding into the manhole.  Use 
resilient connectors as previously specified for pipe connectors to 
concrete manholes.

3.1.5   Miscellaneous Construction and Installation

3.1.5.1   Connecting to Existing Manholes

Pipe connections to existing manholes shall be made so that finish work 
will conform as nearly as practicable to the applicable requirements 
specified for new manholes, including all necessary concrete work, cutting, 
and shaping.  The connection shall be centered on the manhole.  Holes for 
the new pipe shall be of sufficient diameter to allow packing cement mortar 
around the entire periphery of the pipe but no larger than 1.5 times the 
diameter of the pipe.  Cutting the manhole shall be done in a manner that 
will cause the least damage to the walls.

3.1.5.2   Metal Work

Workmanship and Finish:  Perform metal work so that workmanship and finish 
will be equal to the best practice in modern structural shops and 
foundries.  Form iron to shape and size with sharp lines and angles.  Do 
shearing and punching so that clean true lines and surfaces are produced.  
Make castings sound and free from warp, cold shuts, and blow holes that may 
impair their strength or appearance.  Give exposed surfaces a smooth finish 
with sharp well-defined lines and arises.  Provide necessary rabbets, lugs, 
and brackets wherever necessary for fitting and support.

3.1.6   Installations of Wye Branches

Cutting into piping for connections shall not be done except in special 
approved cases.  When the connecting pipe cannot be adequately supported on 
undisturbed earth or tamped backfill, the pipe shall be encased in concrete 
backfill or supported on a concrete cradle as directed.  Concrete required 
because of conditions resulting from faulty construction methods or 
negligence shall be installed at no additional cost to the Government.  The 
installation of wye branches in an existing sewer shall be made by a method 
which does not damage the integrity of the existing sewer.  One acceptable 
method consists of removing one pipe section, breaking off the upper half 
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of the bell of the next lower section and half of the running bell of wye 
section.  After placing the new section, it shall be rotated so that the 
broken half of the bell will be at the bottom.  The two joints shall then 
be made with joint packing and cement mortar.

3.2   FIELD QUALITY CONTROL

3.2.1   Field Tests and Inspections

The Project Manager will conduct field inspections and witness field tests 
specified in this section.  Perform field tests and provide labor, 
equipment, and incidentals required for testing.  Be able to produce 
evidence, when required, that each item of work has been constructed in 
accordance with the drawings and specifications.

3.2.2   Tests for Nonpressure Lines

Check each straight run of pipeline for gross deficiencies by holding a 
light in a manhole; it shall show a practically full circle of light 
through the pipeline when viewed from the adjoining end of line.  When 
pressure piping is used in a nonpressure line for nonpressure use, test 
this piping as specified for nonpressure pipe.

3.2.2.1   Leakage Tests

Test lines for leakage by either infiltration tests or exfiltration tests, 
or by low-pressure air tests.  Prior to testing for leakage, backfill 
trench up to at least lower half of pipe.  When necessary to prevent 
pipeline movement during testing, place additional backfill around pipe 
sufficient to prevent movement, but leaving joints uncovered to permit 
inspection.  When leakage or pressure drop exceeds the allowable amount 
specified, make satisfactory correction and retest pipeline section in the 
same manner.  Correct visible leaks regardless of leakage test results.

a.  Infiltration Tests and Exfiltration Tests:  Perform these tests 
for sewer lines made of the specified materials, not only 
concrete, in accordance with ASTM C969.  Make calculations in 
accordance with the Appendix to ASTM C969.

b.  Low-pressure Air Tests:  Perform tests as follows:

PVC Plastic Pipelines:  Test in accordance with UBPPA UNI-B-6.  
Allowable pressure drop shall be as given in UBPPA UNI-B-6.  Make 
calculations in accordance with the Appendix to UBPPA UNI-B-6.

3.2.2.2   Deflection Testing

Perform a deflection test on entire length of installed plastic pipeline on 
completion of work adjacent to and over the pipeline, including leakage 
tests, backfilling, placement of fill, grading, paving, concreting, and any 
other superimposed loads determined in accordance with ASTM D2412.  
Deflection of pipe in the installed pipeline under external loads shall not 
exceed 4.5 percent of the average inside diameter of pipe.  Determine 
whether the allowable deflection has been exceeded by use of a pull-through 
device or a deflection measuring device.

a.  Pull-through device:  This device shall be a spherical, 
spheroidal, or elliptical ball, a cylinder, or circular sections 
fused to a common shaft.  Circular sections shall be so spaced on 
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the shaft that distance from external faces of front and back 
sections will equal or exceed diameter of the circular section.  
Pull-through device may also be of a design promulgated by the 
Uni-Bell Plastic Pipe Association, provided the device meets the 
applicable requirements specified in this paragraph, including 
those for diameter of the device, and that the mandrel has a 
minimum of 9 arms.  Ball, cylinder, or circular sections shall 
conform to the following:

(1)  A diameter, or minor diameter as applicable, of 95 percent of 
the average inside diameter of the pipe; tolerance of plus 0.5 
percent will be permitted.

(2)  Homogeneous material throughout, shall have a density greater 
than 1.0 as related to water at 39.2 degrees F, and shall have a 
surface Brinell hardness of not less than 150.

(3)  Center bored and through-bolted with a 1/4 inch minimum 
diameter steel shaft having a yield strength of not less than 
70,000 psi, with eyes or loops at each end for attaching pulling 
cables.

(4)  Each eye or loop shall be suitably backed with a flange or 
heavy washer such that a pull exerted on opposite end of shaft 
will produce compression throughout remote end.

b.  Deflection measuring device:  Sensitive to 1.0 percent of the 
diameter of the pipe being tested and shall be accurate to 1.0 
percent of the indicated dimension.  Deflection measuring device 
shall be approved prior to use.

c.  Pull-through device procedure:  Pass the pull-through device 
through each run of pipe, either by pulling it through or flushing 
it through with water.  If the device fails to pass freely through 
a pipe run, replace pipe which has the excessive deflection and 
completely retest in same manner and under same conditions.

d.  Deflection measuring device procedure:  Measure deflections 
through each run of installed pipe.  If deflection readings in 
excess of 4.5 percent of average inside diameter of pipe are 
obtained, retest pipe by a run from the opposite direction.  If 
retest continues to show a deflection in excess of 4.5 percent of 
average inside diameter of pipe, replace pipe which has excessive 
deflection and completely retest in same manner and under same 
conditions.

3.2.3   Field Tests for Concrete

Field testing requirements are covered in Section 03 30 53 MISCELLANEOUS 
CAST-IN-PLACE CONCRETE.

       -- End of Section --
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