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DOCUMENT 000115 - LIST OF DRAWING SHEETS 

1.1 LIST OF DRAWINGS 

A. Drawings: Drawings consist of the Contract Drawings and other drawings listed on the Table of 
Contents page of the separately bound drawing set titled Berth 4 Reconstruction, dated 4/09/25, 
as modified by subsequent Addenda and Contract modifications. 

B. List of Drawings: Drawings consist of the following Contract Drawings and other drawings of 
type indicated: 

SJPC-G-000 TITLE SHEET     

SJPC-G-001 GENERAL NOTES     

SJPC-G-002 SEQUENCE PHASE PLANS - D&R   

SJPC-G-004 SEQUENCE PHASE PLANS - PROPOSED   

SJPC-G-005 SEQUENCE PHASE PLANS - PROPOSED   

SJPC-C-001 OVERALL SITE: EXISTING CONDITIONS   

SJPC-C-002 ENLARGED PLAN 1: D&R    

SJPC-C-003 ENLARGED PLAN 2: D&R     

SJPC-C-004 ENLARGED PLAN 3: D&R     

SJPC-C-005 ENLARGED GRADING PLAN 1    

SJPC-C-006 ENLARGED GRADING PLAN 2    

SJPC-C-007 ENLARGED GRADING PLAN 3    

SJPC-C-008 OVERALL SITE: PROPOSED PLAN   

SJPC-C-009 ENLARGED PLAN 1: PROPOSED PLAN   

SJPC-C-010 ENLARGED PLAN 2: PROPOSED PLAN   

SJPC-C-011 ENLARGED PLAN 3: PROPOSED PLAN   

SJPC-C-012 ENLARGED PLAN 4: MISC REPAIR PLAN   

SJPC-C-020 GRADING SECTIONS: SHEET 1    

SJPC-C-021 GRADING SECTIONS: SHEET 2    

SJPC-C-022 GRADING SECTIONS: SHEET 3  

SJPC-C-025 EROSION AND SEDIMENT CONTROL PLAN  

SJPC-C-101 SECTIONS AND DETAILS 1    

SJPC-C-102 SECTIONS AND DETAILS 2    

SJPC-C-103 SECTIONS AND DETAILS 3    

END OF DOCUMENT 000115 
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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Phased construction. 
4. Work performed by Owner. 
5. Multiple Work Packages. 
6. Work under Owner's separate contracts. 
7. Future work not part of this Project. 
8. Owner's product purchase contracts. 
9. Owner-furnished/Contractor-installed (OFCI) products. 
10. Owner-furnished/Owner-installed (OFOI) products. 
11. Contractor-furnished/Owner-installed (CFOI) products. 
12. Contractor's use of site and premises. 
13. Coordination with occupants. 
14. Work restrictions. 
15. Specification and Drawing conventions. 
16. Miscellaneous provisions. 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures 
governing temporary use of Owner's facilities. 

1.3 DEFINITIONS 

A. Work Package: A group of specifications, drawings, and schedules prepared by the design team 
to describe a portion of the Project Work for pricing, permitting, and construction. 

1.4 PROJECT INFORMATION 

A. Project Identification: Berth 4 Reconstruction. 

1. Project Location: 101 Joseph A. Balzano Boulevard, Camden, NJ. 
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B. Owner: South Jersey Port Corporation 
       2 Aquarium Drive, Suite 100, Camden, NJ 08103 

1. Owner's Representative: Chris Perks 
        Cperks@southjerseyport.com 
        856-757-4919 

C. Architect/Engineer: On-Board Engineering 
         2 Penns Way, Suite 400 
         New Castle, DE 19720 
         302-613-5730 

1. Architect's Representative: Andrew Barnes 
            Andrew.Barnes@onboardusa.com 
            302-613-5708 

D. Contractor: Will be disclosed after bid has been awarded. 

E. Project Coordinator for Multiple Contracts: Owner shall serve as Project coordinator. 

1.5 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of Project is defined by the Contract Documents and includes, but is not limited to, 
the following: 

1. The South Jersey Port Corporation wants to reconstruct the Berth 4 asphalt course, 171 
Crane grade beam, a portion of the Berth 4 Extension, and remove existing railways that 
will not be used. The project will include Dismantle and Removal (D&R), rail work, 
concrete and rebar work, stormwater inlet work, piping repair, grading, and new asphalt 
pouring and other Work indicated in the Contract Documents. 

B. Type of Contract: 

1. Project will be constructed under a single prime contract. 

1.6 PHASED CONSTRUCTION 

A. Construct the Work in phases, with each phase substantially complete as indicated on Drawings 
SJPC-G-002, G-004, and G-005.  

1. Phase 1: Dismantle and Remove (D&R) – This work consists of four (4) sub-phases: 
a. Description 

1) Removal of Asphalt and Ballast from Berth 4 
2) Removal of Train rails up to Station 17+50 
3) Removal of crane rail grade beam topping. 
4) Removal of partial stormwater inlets and piping. 

b. Commencement of Construction: 

mailto:Cperks@southjerseyport.com
mailto:Andrew.Barnes@onboardusa.com
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1) Notice to Proceed: Work of this phase shall commence within schedule set 
by SJPC after the Notice to Proceed. 

2. Phase 2: New work for entire Berth 4 
a. Repair Stormwater inlets and add new inlet CB-75A 
b. Add new rebar and concrete topping to crane rail grade beam. Repair concrete 

spall as necessary. 
c. Place concrete in void left in Berth 4 extension by removal of rails.  

3. Phase 3: New work for Northern side of Berth 4 
a. Add new rebar and pour new concrete topping for crane rail. 
b. Repair concrete spalls as necessary. 
c. Add the remainder of ballast, compacted soil and base prior to asphalt. 

4. Phase 4: New work for middle portion of Berth 4 
a. Add new rebar and pour new concrete topping for crane rail. 
b. Repair concrete spalls as necessary. 
c. Add the remainder of ballast, compacted soil and base prior to asphalt. 

5. Phase 5: New work for Southern side of Berth 4 
a. Add new rebar and pour new concrete topping for crane rail. 
b. Repair concrete spalls as necessary. 
c. Add the remainder of ballast, compacted soil and base prior to asphalt. 

6. Phase 6: New work for South side of Berth 4 
a. Add new rebar and pour new concrete topping for crane rail. 
b. Repair concrete spalls as necessary. 
c. Add the remainder of ballast, compacted soil and base prior to asphalt. 

7. Phase 7: Perform the remaining Work. The remaining Work shall be substantially 
complete at time of Substantial Completion of the Work. 

B. Before commencing Work of each phase, submit an updated copy of Contractor's construction 
schedule, showing the sequence, commencement and completion dates for all phases of the 
Work. 

1.7 WORK PERFORMED BY OWNER 

A. Cooperate fully with Owner, so work may be carried out smoothly, without interfering with or 
delaying Work under this Contract or work by Owner. Coordinate the Work of this Contract 
with work performed by Owner. 

B. Preceding Work: Owner will perform the following construction operations at Project site. 
Those operations are scheduled to be substantially complete before Work under this Contract 
begins. 

1. The owner will provide all construction documents. 

2. The owner will clean and clear Berth 4.  
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1.8 WORK UNDER OWNER'S SEPARATE CONTRACTS 

A. Work with Separate Contractors: Cooperate fully with Owner's separate contractors, so work on 
those contracts may be carried out smoothly, without interfering with or delaying Work under 
this Contract or other contracts. Coordinate the Work of this Contract with work performed 
under Owner's separate contracts. 

1.9 OWNER-FURNISHED/CONTRACTOR-INSTALLED (OFCI) PRODUCTS 

A. Owner's Responsibilities: Owner will furnish products indicated and perform the following, as 
applicable: 

1. Provide to Contractor Owner-reviewed Product Data, Shop Drawings, and Samples. 
2. Provide for delivery of Owner-furnished products to Project site. 
3. Upon delivery, inspect, with Contractor present, delivered items. 

a. If Owner-furnished products are damaged, defective, or missing, arrange for 
replacement. 

4. Obtain manufacturer's inspections, service, and warranties. 
5. Inform Contractor of earliest available delivery date for Owner-furnished products. 

B. Contractor's Responsibilities: The Work includes the following, as applicable: 

1. Designate delivery dates of Owner-furnished products in Contractor's construction 
schedule, utilizing Owner-furnished earliest available delivery dates. 

2. Review Owner-reviewed Product Data, Shop Drawings, and Samples, noting 
discrepancies and other issues in providing for Owner-furnished products in the Work. 

3. Receive, unload, handle, store, protect, and install Owner-furnished products. 
4. Make building services connections for Owner-furnished products. 
5. Protect Owner-furnished products from damage during storage, handling, and installation 

and prior to Substantial Completion. 
6. Repair or replace Owner-furnished products damaged following receipt. 

1.10 CONTRACTOR'S USE OF SITE AND PREMISES 

A. Unrestricted Use of Site: Each Contractor shall have full use of Project site (Berth 4) for 
construction operations during construction period. Contractor's use of Project site is limited 
only by Owner's right to perform work or to retain other contractors on portions of Project. 
Contractor shall adhere to the ship loading and unloading schedule, as this could impact the 
contractor’s ability to perform work on these days.  

B. Limits on Use of Site: Limit use of Project site to Berth 4 as indicated. Do not disturb portions 
of Project site beyond areas in which the Work is indicated. 

1. Limits on Use of Site: Confine construction operations to Berth 4 and Berth 4 extension.. 
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2. Driveways, Walkways and Entrances: Keep driveways and loading areas serving 
premises clear and available to Owner, Owner's employees, and emergency vehicles at all 
times. Do not use these areas for parking or for storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances by construction 
operations. 

b. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on-site. 

C. Condition of Existing Grounds: Maintain portions of existing grounds affected by construction 
operations throughout construction period. Repair damage caused by construction operations. 

1.11 COORDINATION WITH OCCUPANTS 

A. Full Owner Occupancy: Owner will occupy Project site during entire construction period. 
Cooperate with Owner during construction operations to minimize conflicts and facilitate 
Owner usage. Perform the Work so as not to interfere with Owner's day-to-day operations. 
Maintain existing exits unless otherwise indicated. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities. Do not close or obstruct walkways, corridors, or other occupied or used 
facilities without written permission from Owner and approval of authorities having 
jurisdiction. 

2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's 
operations. 

1.12 WORK RESTRICTIONS 

A. Comply with restrictions on construction operations. 

B. On-Site Work Hours: Limit work to between 7 a.m. to 5 p.m., Monday through Friday, unless 
otherwise indicated. Work hours may be modified to meet Project requirements if approved by 
Owner and authorities having jurisdiction. 

1. Weekend Hours: Coordinate with South Jersey Port Corporation (SJPC) 
2. Early Morning Hours: Coordinate with South Jersey Port Corporation (SJPC) 
3. Hours for Utility Shutdowns: Coordinate with South Jersey Port Corporation (SJPC) 

C. On-Site Work Day Restrictions: Do not perform work resulting in utility shutdowns on-site 
during work black-out days indicated by SJPC. 

D. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging for 
temporary utility services according to requirements indicated: 

1. Notify Owner not less than two (2) days in advance of proposed utility interruptions. 
2. Obtain Owner's written permission before proceeding with utility interruptions. 
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E. Noise, Vibration, Dust, and Odors: Coordinate operations that may result in high levels of noise 
and vibration, dust, odors, or other disruption to Owner occupancy with Owner. 

1. Notify Owner not less than two (2) days in advance of proposed disruptive operations. 
2. Obtain Owner's written permission before proceeding with disruptive operations. 

F. Smoking and Controlled Substance Restrictions: Use of tobacco products, alcoholic beverages, 
and other controlled substances on Project site or on Owner's property is not permitted. 

G. Employee Identification: Owner will provide identification tags for Contractor personnel 
working on Project site. Require personnel to use identification tags at all times. 

H. Employee Screening: Comply with Owner's requirements for drug and background screening of 
Contractor personnel working on Project site. 

1. Maintain list of approved screened personnel with Owner's representative. 

1.13 SPECIFICATION AND DRAWING 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. Imperative mood and streamlined language are generally used in the Specifications. 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. 

2. Text Color: Text used in the Specifications, including units of measure, manufacturer and 
product names, and other text may appear in multiple colors or underlined as part of a 
hyperlink; no emphasis is implied by text with these characteristics. 

3. Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks may allow 
for access to linked information that is not residing in the Specifications. Unless 
otherwise indicated, linked information is not part of the Contract Documents. 

4. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise. 

B. Drawing Coordination: Requirements for materials and products identified on Drawings are 
described in detail in the Specifications. One or more of the following are used on Drawings to 
identify materials and products: 

1. Terminology: Materials and products are identified by the typical generic terms used in 
the individual Specifications Sections. 

2. Abbreviations: Materials and products are identified by abbreviations scheduled on 
Drawings. 

3. Keynoting: Materials and products are identified by reference keynotes referencing 
Specification Section numbers found in this Project Manual. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 
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Copyright 2019 by The American Institute of Architects (AIA) 

Exclusively published and distributed by AVITRU, LLC for the AIA 

SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project, 
including, but not limited to, the following: 

1. General coordination procedures. 
2. Coordination drawings. 
3. RFIs. 
4. Digital project management procedures. 
5. Project meetings. 

B. Each contractor shall participate in coordination requirements. Certain areas of responsibility 
are assigned to a specific contractor. 

1.3 DEFINITIONS 

A. RFI: Request for Information. Request from Owner, Construction Manager, Architect, or 
Contractor seeking information required by or clarifications of the Contract Documents. 

1.4 INFORMATIONAL SUBMITTALS 

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form: 

1. Name, address, telephone number, and email address of entity performing subcontract or 
supplying products. 

2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 

B. Key Personnel Names: Within 15 days of starting construction operations, submit a list of key 
personnel assignments, including superintendent and other personnel in attendance at Project 
site. Identify individuals and their duties and responsibilities, list addresses, cellular telephone 
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numbers, and e-mail addresses. Provide names, addresses, and telephone numbers of individuals 
assigned as alternates in the absence of individuals assigned to Project. 

1. Post copies of list in Project meeting room, in temporary field office, and in prominent 
location in area. Keep list current at all times. 

1.5 GENERAL COORDINATION PROCEDURES 

A. Coordination: Coordinate construction operations included in different 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. Schedule construction operations in sequence required to obtain the best results, where 
installation of one part of the Work depends on installation of other components, before 
or after its own installation. 

2. Coordinate installation of different components to ensure maximum performance and 
accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

B. Coordination of Multiple Contracts: Each contractor shall coordinate its construction operations 
with those of other contractors and entities to ensure efficient and orderly installation of each 
part of the Work. Each contractor shall coordinate its own operations with operations included 
in different Sections that depend on each other for proper installation, connection, and 
operation. 

1. Schedule construction operations in sequence required to obtain the best results, where 
installation of one part of the Work depends on installation of other components, before 
or after its own installation. 

2. Coordinate installation of different components with other contractors to ensure 
maximum performance and accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

C. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination. Include such items as required notices, reports, and list of attendees at 
meetings. 

1. Prepare similar memoranda for Owner and separate contractors if coordination of their 
Work is required. 

D. Administrative Procedures: Coordinate scheduling and timing of required administrative 
procedures with other construction activities and scheduled activities of other contractors to 
avoid conflicts and to ensure orderly progress of the Work. Such administrative activities 
include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 
2. Preparation of the schedule of values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
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6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 

1.6 COORDINATION DRAWINGS 

Delete requirements for coordination drawings in "Coordination Drawings, General" Paragraph below if 
installation is completely indicated and adequately coordinated on Shop Drawings prepared by a single 
fabricator. Coordinate with individual Sections. 

A. Coordination Drawings, General: Prepare coordination drawings according to requirements in 
individual Sections, and additionally where installation is not completely indicated on Shop 
Drawings, where limited space availability necessitates coordination, or if coordination is 
required to facilitate integration of products and materials fabricated or installed by more than 
one entity. 

B. Coordination Drawing Organization: Organize coordination drawings as follows: 

1. D&R Work 

2. Concrete Work 

3. Asphalt Work 

4. Review: Architect will review coordination drawings to confirm that, in general, the 
Work is being coordinated, but not for the details of the coordination, which are 
Contractor's responsibility. If Architect determines that coordination drawings are not 
being prepared in sufficient scope or detail, or are otherwise deficient, Architect will so 
inform Contractor, who shall make suitable modifications and resubmit. 

C. Coordination Digital Data Files: Prepare coordination digital data files according to the 
following requirements: 

1. File Preparation Format: Same digital data software program, version, and operating 
system as original Drawings. 

2. File Submittal Format: Submit or post coordination drawing files using PDF format. 

3. Architect will furnish Contractor one set of digital data files of Drawings for use in 
preparing coordination digital data files. 

a. Architect makes no representations as to the accuracy or completeness of digital 
data files as they relate to Drawings. 

1.7 REQUEST FOR INFORMATION (RFI) 

A. General: Immediately on discovery of the need for additional information, clarification, or 
interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the 
form specified. 
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1. Architect will return without response those RFIs submitted to Architect by other entities 
controlled by Contractor. 

2. Coordinate and submit RFIs in a prompt manner to avoid delays in Contractor's work or 
work of subcontractors. 

B. Content of the RFI: Include a detailed, legible description of item needing information or 
interpretation and the following: 

1. Project name. 
2. Owner name. 
3. Owner's Project number. 
4. Name of Architect and Construction Manager. 
5. Architect's Project number. 
6. Date. 
7. Name of Contractor. 
8. RFI number, numbered sequentially. 
9. RFI subject. 
10. Specification Section number and title and related paragraphs, as appropriate. 
11. Drawing number and detail references, as appropriate. 
12. Field dimensions and conditions, as appropriate. 
13. Contractor's suggested resolution. If Contractor's suggested resolution impacts the 

Contract Time or the Contract Sum, Contractor shall state impact in the RFI. 
14. Contractor's signature. 
15. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 
needing interpretation. 

a. Include dimensions, thicknesses, structural grid references, and details of affected 
materials, assemblies, and attachments on attached sketches. 

C. RFI Forms: Software-generated form with substantially the same content as indicated above, 
acceptable to Architect. 

1. Attachments shall be electronic files in PDF format. 

D. Architect's and Construction Manager's Action: Architect and Construction Manager will 
review each RFI, determine action required, and respond. Allow seven days for Architect's 
response for each RFI. RFIs received by Architect or Construction Manager after 1:00 p.m. will 
be considered as received the following working day. 

1. The following Contractor-generated RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for approval of Contractor's means and methods. 
d. Requests for coordination information already indicated in the Contract 

Documents. 
e. Requests for adjustments in the Contract Time or the Contract Sum. 
f. Requests for interpretation of Architect's actions on submittals. 
g. Incomplete RFIs or inaccurately prepared RFIs. 
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2. Architect's action may include a request for additional information, in which case 
Architect's time for response will date from time of receipt by Architect or Construction 
Manager of additional information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal  

a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Architect and Construction Manager in writing within 5 
days of receipt of the RFI response. 

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 
Submit log bi-weekly. 

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect and Construction Manager. 
4. RFI number, including RFIs that were returned without action or withdrawn. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's and Construction Manager's response was received. 

Retain one of two subparagraphs below. First subparagraph is for use with AIA Document A201; second 
is for use with EJCDC Document C-700. 

8. Identification of related Minor Change in the Work, Construction Change Directive, and 
Proposal Request, as appropriate. 

F. On receipt of Architect's and Construction Manager's action, update the RFI log and 
immediately distribute the RFI response to affected parties. Review response and notify 
Architect and Construction Manager within seven days if Contractor disagrees with response. 

1.8 PROJECT MEETINGS 

A. General: Construction Manager will schedule and conduct meetings and conferences at Project 
site unless otherwise indicated. 

1. Attendees: Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting. Notify Owner and Architect of scheduled 
meeting dates and times a minimum of seven days prior to meeting. 

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees. 
3. Minutes: Entity responsible for conducting meeting will record significant discussions 

and agreements achieved. Distribute the meeting minutes to everyone concerned, 
including Owner, Construction Manager, and Architect, within three days of the meeting. 

B. Preconstruction Conference: Construction Manager will schedule and conduct a preconstruction 
conference before starting construction, at a time convenient to Owner and Architect, but no 
later than 15 days after execution of the Agreement. 

1. Attendees: Authorized representatives of Owner, Construction Manager, Architect, and 
their consultants; Contractor and its superintendent; major subcontractors; suppliers; and 
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other concerned parties shall attend the conference. Participants at the conference shall be 
familiar with Project and authorized to conclude matters relating to the Work. 

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

a. Responsibilities and personnel assignments. 
b. Tentative construction schedule. 
c. Phasing. 
d. Critical work sequencing and long lead items. 
e. Designation of key personnel and their duties. 
f. Lines of communications. 
g. Use of web-based Project software. 
h. Procedures for processing field decisions and Change Orders. 
i. Procedures for RFIs. 
j. Procedures for testing and inspecting. 
k. Procedures for processing Applications for Payment. 
l. Distribution of the Contract Documents. 
m. Submittal procedures. 
n. Preparation of Record Documents. 
o. Work restrictions. 
p. Working hours. 
q. Owner's occupancy requirements. 
r. Responsibility for temporary facilities and controls. 
s. Procedures for disruptions and shutdowns. 
t. Construction waste management and recycling. 
u. Parking availability. 
v. Office, work, and storage areas. 
w. Equipment deliveries and priorities. 
x. First aid. 
y. Security. 
z. Progress cleaning. 

3. Minutes: Entity responsible for conducting meeting will record and distribute meeting 
minutes. 

C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each 
construction activity when required by other Sections and when required for coordination with 
other construction. 

1. Attendees: Installer and representatives of manufacturers and fabricators involved in or 
affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting. Advise 
Architect, Construction Manager of scheduled meeting dates. 

2. Agenda: Review progress of other construction activities and preparations for the 
particular activity under consideration, including requirements for the following: 

a. Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
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g. Submittals. 
h. Review of mockups. 
i. Possible conflicts. 
j. Compatibility requirements. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written instructions. 
n. Compatibility of materials. 
o. Temporary facilities and controls. 
p. Space and access limitations. 
q. Regulations of authorities having jurisdiction. 
r. Testing and inspecting requirements. 
s. Installation procedures. 
t. Coordination with other work. 
u. Required performance results. 
v. Protection of adjacent work. 
w. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including 
required corrective measures and actions. 

4. Reporting: Distribute minutes of the meeting to each party present and to other parties 
requiring information. 

5. Do not proceed with installation if the conference cannot be successfully concluded. 
Initiate whatever actions are necessary to resolve impediments to the performance of the 
Work and reconvene the conference at earliest feasible date. 

D. Progress Meetings: Construction Manager will conduct progress meetings at biweekly intervals. 

1. Coordinate dates of meetings with preparation of payment requests. 
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. 

1) Review schedule for next period. 

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

1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site use. 
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8) Temporary facilities and controls. 
9) Progress cleaning. 
10) Quality and work standards. 
11) Status of correction of deficient items. 
12) Field observations. 
13) Status of RFIs. 
14) Status of Proposal Requests. 
15) Pending changes. 
16) Status of Change Orders. 
17) Pending claims and disputes. 
18) Documentation of information for payment requests. 

3. Minutes: Entity responsible for conducting the meeting will record and distribute the 
meeting minutes to each party present and to parties requiring information. 

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. 

4. Agenda: Review and correct or approve minutes of the previous coordination meeting. 
Review other items of significance that could affect progress. Include topics for 
discussion as appropriate to status of Project. 

a. Combined Contractor's Construction Schedule: Review progress since the last 
coordination meeting. Determine whether each contract is on time, ahead of 
schedule, or behind schedule, in relation to combined 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. Schedule Updating: Revise combined Contractor's construction schedule after each 
coordination meeting, where revisions to the schedule have been made or 
recognized. Issue revised schedule concurrently with report of each meeting. 

c. Review present and future needs of each contractor present, including the 
following: 

1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site use. 
8) Temporary facilities and controls. 
9) Work hours. 
10) Hazards and risks. 
11) Progress cleaning. 
12) Quality and work standards. 
13) Status of RFIs. 
14) Proposal Requests. 
15) Change Orders. 
16) Pending changes. 
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5. Reporting: Record meeting results and distribute copies to everyone in attendance and to 
others affected by decisions or actions resulting from each meeting. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 024116 - STRUCTURE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of Berth 4 Asphalt, rails, concrete, inlet topping, damaged 
piping and ballast. 

2. Salvaging items for reuse by Owner. 

B. Related Requirements: 

1. Section 011000 "Summary" for use of the premises and phasing requirements. 
2. Section 013200 "Construction Progress Documentation" for preconstruction photographs 

taken before building demolition. 
3. Section 024119 "Selective Demolition" for partial demolition of Berth 4 extension. Also 

included is spall or concrete repair outside of Berth 4 construction area.  
4. Section 311000 "Site Clearing" for site clearing and removal of above- and below-grade 

site improvements not part of berth demolition. 

1.3 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated 
to be salvaged. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 
and SJPC personnel ready for reuse. Determine through SJPC if any items are to be salvaged for 
other use. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 
and their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.5 PREINSTALLATION MEETINGS 

A. Pre-demolition Conference: Conduct conference at 101 Joseph A. Balzano Boulevard, Camden, 
NJ, Berth 4. 

1. Inspect and discuss condition of construction to be demolished. 
2. Review structural load limitations of existing structures. 
3. Review and finalize berth demolition schedule and verify availability of demolition 

personnel, equipment, and facilities needed to make progress and avoid delays. 
4. Review and finalize protection requirements. 
5. Review procedures for noise control and dust control. 
6. Review procedures for protection of adjacent structures. 
7. Review items to be salvaged and returned to Owner. 

1.6 INFORMATIONAL SUBMITTALS 

A. Engineering Survey: Submit engineering survey of condition of Berth 4. 

B. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 
proposed for protecting individuals and property, for dust control and for noise control. Indicate 
proposed locations and construction of barriers if necessary. 

C. Schedule of Berth 4 Demolition Activities: Indicate the following: 

1. Detailed sequence of demolition work, with starting and ending dates for each activity. 
2. Temporary interruption of utility services. 

D. Pre-demolition Photographs or Video: Show existing conditions of adjoining construction and 
site improvements including finish surfaces, that might be misconstrued as damage caused by 
salvage and demolition operations. Submit before the Work begins. 

1.7 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 

1.8 FIELD CONDITIONS 

A. Berth area to be demolished will be vacated and contractor shall comply with SJPC to work 
around ship loading and unloading schedules. Loading and Unloading will not be discontinued 
before start of the Work. 

B. Building adjacent to which the demolition area will be occupied. Conduct Berth 4 demolition so 
operations of occupied buildings will not be disrupted. 

1. Provide not less than 72 hours' notice of activities that will affect operations of occupied 
buildings. 

2. Maintain access to existing walkways, exits, and other facilities used by occupants of 
buildings. 
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a. Do not close or obstruct walkways, exits, or other facilities used by occupants of 
adjacent buildings without written permission from authorities having jurisdiction. 

C. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical. 

1. Before Berth 4 demolition, Owner will remove the following items: 

a. Debris around the area. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 
Work. 

1. Hazardous materials will be removed by Owner before start of the Work. 
2. If materials suspected of containing hazardous materials are encountered, do not disturb; 

immediately notify Architect and Owner. Hazardous materials will be removed by Owner 
under a separate contract. 

E. On-site storage or sale of removed items or materials is not permitted. 

1.9 COORDINATION 

A. Arrange demolition schedule so as not to interfere with Owner's on-site operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning demolition. Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241. 

2.2 SOIL MATERIALS 

A. Satisfactory Soils: Comply with requirements in Section 312000 "Earth Moving.” 

PART 3 - EXECUTION 

3.1 DEMOLITION CONTRACTOR 

A. Demolition Contractor: 

1. A qualified demolition contractor, approved by South Jersey Port Corporation (SJPC) 
shall be selected to perform this work. 
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3.2 EXAMINATION 

A. Verify that any utilities have been disconnected and capped before starting demolition 
operations. 

B. Review Project Record Documents of existing construction or other existing condition and 
hazardous material information provided by Owner. Owner does not guarantee that existing 
conditions are same as those indicated in Project Record Documents. 

C. Perform a survey of condition of Berth 4 to determine whether removing any element might 
result in structural deficiency or unplanned collapse of any portion of structure or adjacent 
structures during building demolition operations. 

D. Verify that hazardous materials have been remediated before proceeding with demolition 
operations. 

E. Inventory and record the condition of items to be removed and salvaged. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Utilities to be Disconnected: 

1. Owner will arrange to shut off utilities when requested by Contractor. 
2. If removal, relocation, or abandonment of utility services will affect adjacent occupied 

buildings, then provide temporary utilities that bypass buildings and structures to be 
demolished and that maintain continuity of service to other buildings and structures. 

3. Do not start demolition work until utility disconnecting and sealing have been completed 
and verified in writing. 

3.4 PROTECTION 

A. Existing Facilities: Protect adjacent walkways, building entries, and other building facilities 
during demolition operations. Maintain exits from existing buildings. 

B. Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or structural 
support to preserve stability and prevent unexpected movement or collapse of construction 
being demolished. 

1. Strengthen or add new supports when required during progress of demolition. 

C. Existing Utilities to Remain: Maintain utility services to remain and protect from damage 
during demolition operations. 

1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless 
authorized in writing by Owner and authorities having jurisdiction. 

2. Provide temporary services during interruptions to existing utilities, as acceptable to 
Owner and authorities having jurisdiction. 

a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of 
service is required during changeover. 
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D. Temporary Protection: Erect temporary protection, where required by authorities having 
jurisdiction.  

1. Protect building and facilities from damage due to demolition activities. 
2. Protect existing site improvements and appurtenances to remain. 
3. Provide temporary barricades and other protection required to prevent injury to people 

and damage to adjacent buildings and facilities to remain. 
4. Provide protection to ensure safe passage of people around building demolition area and 

to and from occupied portions of adjacent buildings and structures. 

E. Remove temporary barriers and protections where hazards no longer exist. Where open 
excavations or other hazardous conditions remain, leave temporary barriers and protections in 
place. 

3.5 DEMOLITION, GENERAL 

A. General: Demolish indicated Berth topping, crane rail topping, inlet topping, etc. completely. 
Use methods required to complete the Work within limitations of governing regulations and as 
follows: 

1. Do not use cutting torches until work area is cleared of flammable materials. Maintain 
portable fire-suppression devices during flame-cutting operations. 

2. Maintain fire watch during and for at least 1 hour after flame-cutting operations. 
3. Maintain adequate ventilation when using cutting torches. 
4. Locate demolition equipment and remove debris and materials so as not to impose 

excessive loads on supporting walls, floors, or framing. 

B. Site Access and Temporary Controls: Conduct building demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used 
facilities without permission from Owner and authorities having jurisdiction. Provide 
alternate routes around closed or obstructed trafficways if required by authorities having 
jurisdiction. 

2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply with 
governing environmental-protection regulations. Do not use water when it may damage 
adjacent construction or create hazardous or objectionable conditions, such as ice, 
flooding, and pollution. 

C. Explosives: Use of explosives is not permitted. 

3.6 DEMOLITION BY MECHANICAL MEANS 

A. Proceed with demolition of Berth area systematically, from one end to the other.  

B. Remove debris from Berth area during each D&R phase. 

C. D&R shall not disturb any of the below grade construction, including but not limited to: 
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1. Utilities – Electrical 
2. Utilities – Stormwater 
3. Underground piping unless noted. 
4. Concrete Diaphragm 
5. Crane rail grade beam foundation 

3.7 SITE RESTORATION 

A. Below-Grade Areas: Rough grade below-grade areas ready for further excavation or new 
construction. 

B. Site Grading: Uniformly rough grade area of demolished construction to a smooth surface, free 
from irregular surface changes. Provide a smooth transition between adjacent existing grades 
and new grades. 

3.8 REPAIRS 

A. Promptly repair damage to any areas caused by demolition operations. 

3.9 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 
construction and demolition waste landfill acceptable to authorities having jurisdiction.  

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 

B. Do not burn demolished materials. 

3.10 CLEANING 

A. Clean area and improvements of dust, dirt, and debris caused by building demolition operations. 
Return adjacent areas to condition existing before building demolition operations began. 

 

END OF SECTION 024116 
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SECTION 024119 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Demolition and removal of selected site elements. 

B. Related Requirements: 

1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy 
requirements, and phasing requirements. 

2. Section 311000 "Site Clearing" for site clearing and removal of above- and below-grade 
improvements not part of selective demolition. 

1.3 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated 
to be salvaged or reinstalled. 

B. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, 
prepare for reuse, and reinstall where indicated. 

C. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 
indicated to be salvaged or reinstalled. 

D. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 
methods and equipment to prevent damage to the item and surfaces; disposing of items unless 
indicated to be salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 
and their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.5 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 
far as practical. 

1. Before selective demolition, Owner will remove the following items: 

a. Debris from Berth 4 area.  

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 
with selective demolition. 

1.6 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning selective demolition. Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Review Project Record Documents of existing construction or other existing condition and 
hazardous material information provided by Owner. Owner does not guarantee that existing 
conditions are same as those indicated in Project Record Documents. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 
protect them against damage. 
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B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas 
to be selectively demolished. 

1. Owner will arrange to shut off indicated services/systems when requested by Contractor. 
2. Arrange to shut off utilities with utility companies. 
3. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 
continuity of services/systems to other parts of building. 

3.3 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Proceed with selective demolition systematically, one end of the berth to another based 
on the plans. Complete selective demolition operations in phases as shown on the phasing 
drawings. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 
cutting methods least likely to damage construction to remain or adjoining construction. 
Use hand tools or small power tools designed for sawing or grinding, or hammering and 
chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as inlets, verify condition and contents of hidden space before 
starting flame-cutting operations. Maintain portable fire-suppression devices during 
flame-cutting operations. 

5. Maintain fire watch during and for at least 1 hour after flame-cutting operations. 
6. Maintain adequate ventilation when using cutting torches. 
7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 
8. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads where not supported. 
9. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

C. Work in Historic Areas: Selective demolition may be performed only in areas of Project that are 
not designated as historic. In historic spaces, areas, and rooms, or on historic surfaces, the terms 
"demolish" or "remove" shall mean historic "removal" or "dismantling". 

D. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Store items in a secure area until delivery to Owner. 
3. Transport items to Owner's storage area designated by Owner. 
4. Protect items from damage during transport and storage. 
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E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and reinstalled in their original locations 
after selective demolition operations are complete. 

3.4 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Crane Rail concrete: Demolish in small sections. Using power-driven saw or hand tools, cut 
concrete to a depth shown on drawings to expose rebar at junctures with construction to remain. 
Dislodge concrete from reinforcement at perimeter of areas being demolished, cut 
reinforcement, and then remove remainder of concrete. Neatly trim openings to dimensions 
indicated. 

B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain 
and at regular intervals using power-driven saw, and then remove concrete between saw cuts. 

C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and 
remove. 

D. Asphalt: Saw cut perimeter of area to be demolished and then break up and remove. Remove 
ballast as well.  

3.5 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 
construction and demolition waste landfill acceptable to authorities having jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent. 

B. Burning: Do not burn demolished materials. 

3.6 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

3.7 SELECTIVE DEMOLITION SCHEDULE 

A. Remove: Concrete, Asphalt, rails, broken piping, inlet concrete, crane rail grade beam concrete 
and rebar, ballast, 115 rails, 135 rails.  

B. Existing to Remain: Crane Rail 

END OF SECTION 024119 
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SECTION 031000 - CONCRETE FORMING AND ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Form-facing material for cast-in-place concrete. 
2. Form liners. 
3. Insulating concrete forms. 
4. Shoring, bracing, and anchoring. 

1.3 DEFINITIONS 

A. Form-Facing Material: Temporary structure or mold for the support of concrete while the 
concrete is setting and gaining sufficient strength to be self-supporting. 

B. Formwork: The total system of support of freshly placed concrete, including the mold or 
sheathing that contacts the concrete, as well as supporting members, hardware, and necessary 
bracing. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at 101 Joseph A. Balzano Boulevard, Camden, 
NJ – Berth 4. 

1. Review the following: 

a. Special inspection and testing and inspecting agency procedures for field quality 
control. 

b. Construction, movement, contraction, and isolation joints 
c. Forms and form-removal limitations. 
d. Shoring and reshoring procedures. 
e. Anchor rod and anchorage device installation tolerances. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each of the following: 
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1. Exposed surface form-facing material. 
2. Concealed surface form-facing material. 
3. Void forms. 
4. Form liners. 
5. Insulating concrete forms. 
6. Form ties. 
7. Waterstops. 
8. Form-release agent. 

B. Shop Drawings: Prepared by, and signed and sealed by, a qualified professional engineer 
responsible for their preparation, detailing fabrication, assembly, and support of forms. 

1. For exposed vertical concrete walls, indicate dimensions and form tie locations. 
2. Indicate dimension and locations of construction and movement joints required to 

construct the structure in accordance with ACI 301 (ACI 301M). 

a. Location of construction joints is subject to approval of the Architect. 

3. Indicate location of waterstops. 
4. Indicate form liner layout and form line termination details. 
5. Indicate proposed schedule and sequence of stripping of forms, shoring removal, and 

reshoring installation and removal. 
6. Indicate layout of insulating concrete forms, dimensions, course heights, form types, and 

details. 

C. Samples: 

1. For waterstops. 
2. For Form Liners: 12-inch by 12-inch (305-mm by 305-mm) sample, indicating texture. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing and inspection agency. 

B. Research Reports: For insulating concrete forms indicating compliance with International Code 
Council Acceptance Criteria AC353. 

C. Field quality-control reports. 

D. Minutes of preinstallation conference. 

1.7 QUALITY ASSURANCE 

A. Testing and Inspection Agency Qualifications: An independent agency, acceptable to authorities 
having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing 
indicated. 

B. Mockups: Formed surfaces to demonstrate typical joints, surface finish, texture, tolerances, and 
standard of workmanship. 
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1. Build panel approximately 100 sq. ft. (9.3 sq. m) in the location indicated or, if not 
indicated, as directed by Architect. 

2. Subject to compliance with requirements, approved mockups may become part of the 
completed Work. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Form Liners: Store form liners under cover to protect from sunlight. 

B. Insulating Concrete Forms: Store forms off ground and under cover to protect from moisture, 
sunlight, dirt, oil, and other contaminants. 

C. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other 
contaminants. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, and 
reshores in accordance with ACI 301 (ACI 301M), to support vertical, lateral, static, and 
dynamic loads, and construction loads that might be applied, until structure can support such 
loads, so that resulting concrete conforms to the required shapes, lines, and dimensions. 

1. Design wood panel forms in accordance with APA's "Concrete Forming 
Design/Construction Guide." 

2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center 
spacing of supports. 

a. For architectural concrete specified in Section 033300 "Architectural Concrete," 
limit deflection of form-facing material, studs, and walers to 0.0025 times their 
respective clear spans (L/400). 

B. Design, engineer, erect, shore, brace, and maintain insulating concrete forms in accordance with 
ACI 301 (ACI 301M), to support vertical, lateral, static, and dynamic loads, and construction 
loads that might be applied, until structure can support such loads, so that resulting concrete 
conforms to the required shapes, lines, and dimensions. 

1. Design cross ties to transfer the effects of the following loads to the cast-in-place 
concrete core: 

a. Wind Loads: As indicated on Drawings. 

1) Horizontal Deflection Limit: Not more than 1/360 of the wall height. 

2.2 FORM-FACING MATERIALS 

A. As-Cast Surface Form-Facing Material: 
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1. Provide continuous, true, and smooth concrete surfaces. 
2. Furnish in largest practicable sizes to minimize number of joints. 
3. Acceptable Materials: As required to comply with Surface Finish designations specified 

in Section 033000 "Cast-In-Place Concrete, and as follows: 

a. Plywood, metal, or other approved panel materials. 
b. Exterior-grade plywood panels, suitable for concrete forms, complying with 

DOC PS 1, and as follows: 

1) APA HDO (high-density overlay). 
2) APA MDO (medium-density overlay); mill-release agent treated and edge 

sealed. 
3) APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed. 
4) APA Plyform Class I, B-B or better; mill oiled and edge sealed. 

B. Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another 
approved material. 

1. Provide lumber dressed on at least two edges and one side for tight fit. 

C. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally sufficient 
to support weight of plastic concrete and other superimposed loads. 

2.3 WATERSTOPS 

A. Flexible Rubber Waterstops: U.S. Army Corps of Engineers CRD-C 513, for embedding in 
concrete to prevent passage of fluids through joints, with factory fabricated corners, 
intersections, and directional changes. 

1. Profile: Flat dumbbell with center bulb 
2. Dimensions: 4 inches by 3/16 inch thick (100 mm by 4.8 mm thick) non-tapered. 

B. Chemically Resistant Flexible Waterstops: Thermoplastic elastomer rubber waterstops for 
embedding in concrete to prevent passage of fluids through joints; resistant to oils, solvents, and 
chemicals, with factory fabricate corners, intersections, and directional changes. 

1. Profile: Flat dumbbell with center bulb. 
2. Dimensions: 4 inches by 3/16 inch thick (100 mm by 4.8 mm thick) non-tapered. 

C. Flexible PVC Waterstops: U.S. Army Corps of Engineers CRD-C 572, for embedding in 
concrete to prevent passage of fluids through joints, with factory fabricate corners, intersections, 
and directional changes. 

1. Profile: Flat dumbbell with center bulb 
2. Dimensions: 4 inches by 3/16 inch thick (100 mm by 4.8 mm thick) non-tapered. 

2.4 RELATED MATERIALS 

A. Reglets: Fabricate reglets of not less than 0.022-inch- (0.55-mm-) thick, galvanized-steel sheet. 
Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris. 
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B. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch (0.85 mm) thick, 
with bent tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of 
concrete or debris. 

C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum. 

D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

E. Form-Release Agent: Commercially formulated form-release agent that does not bond with, 
stain, or adversely affect concrete surfaces and does not impair subsequent treatments of 
concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 
2. Form release agent for form liners shall be acceptable to form liner manufacturer. 

F. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal 
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 

1. Furnish units that leave no corrodible metal closer than 1 inch (25 mm) to the plane of 
exposed concrete surface. 

2. Furnish ties that, when removed, leave holes no larger than 1 inch (25 mm) in diameter in 
concrete surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing 
or waterproofing. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF FORMWORK 

A. Comply with ACI 301 (ACI 301M). 

B. Construct formwork, so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M) and to comply 
with the Surface Finish designations specified in Section 033000 "Cast-In-Place Concrete" for 
as-cast finishes. 

C. Limit concrete surface irregularities as follows: 

1. Surface Finish-1.0: ACI 117 Class D, 1 inch (25 mm). 
2. Surface Finish-2.0: ACI 117 Class B, 1/4 inch (6 mm). 
3. Surface Finish-3.0: ACI 117 Class A, 1/8 inch (3.0 mm). 

D. Construct forms tight enough to prevent loss of concrete mortar. 

1. Minimize joints. 
2. Exposed Concrete: Symmetrically align joints in forms. 

E. Construct removable forms for easy removal without hammering or prying against concrete 
surfaces. 
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1. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. 
2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 
3. Install keyways, reglets, recesses, and other accessories, for easy removal. 

F. Do not use rust-stained, steel, form-facing material. 

G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces. 

1. Provide and secure units to support screed strips 
2. Use strike-off templates or compacting-type screeds. 

H. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 
is inaccessible. 

1. Close openings with panels tightly fitted to forms and securely braced to prevent loss of 
concrete mortar. 

2. Locate temporary openings in forms at inconspicuous locations. 

I. Chamfer exterior corners and edges of permanently exposed concrete. 

J. At construction joints, overlap forms onto previously placed concrete not less than 12 inches 
(305 mm). 

K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work. 

1. Determine sizes and locations from trades providing such items. 
2. Obtain written approval of Architect prior to forming openings not indicated on 

Drawings. 

L. Construction and Movement Joints: 

1. Construct joints true to line with faces perpendicular to surface plane of concrete. 
2. Install so strength and appearance of concrete are not impaired, at locations indicated or 

as approved by Architect. 
3. Place joints perpendicular to main reinforcement. 
4. Locate joints for beams, slabs, joists, and girders in the middle third of spans. 

a. Offset joints in girders a minimum distance of twice the beam width from a beam-
girder intersection. 

M. Provide temporary ports or openings in formwork where required to facilitate cleaning and 
inspection. 

N. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 

O. Re-tighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 



Copyright 2018 AIA South Jersey Port Corporation – Berth 4 Reconstruction 12/18 

CONCRETE FORMING AND ACCESSORIES 031000 - 7 
Copyright © 2019 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and International 
Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

P. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

3.2 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 
is attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC 303. 

3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face 
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and 
other conditions. 

4. Install dovetail anchor slots in concrete structures, as indicated on Drawings. 
5. Clean embedded items immediately prior to concrete placement. 

3.3 INSTALLATION OF WATERSTOPS 

A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a 
continuous diaphragm. 

1. Install in longest lengths practicable. 
2. Locate waterstops in center of joint unless otherwise indicated on Drawings. 
3. Allow clearance between waterstop and reinforcing steel of not less than 2 times the 

largest concrete aggregate size specified in Section 033000 "Cast-In-Place Concrete." 
4. Secure waterstops in correct position at 12 inches (305 mm) on center. 
5. Field fabricate joints in accordance with manufacturer's instructions using heat welding. 

a. Miter corners, intersections, and directional changes in waterstops. 
b. Align center bulbs. 

6. Clean waterstops immediately prior to placement of concrete. 
7. Support and protect exposed waterstops during progress of the Work. 

3.4 INSTALLATION OF INSULATING CONCRETE FORMS 

A. Comply with ACI 301 (ACI 301M) and manufacturer's instructions. 

B. Construct formwork, so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M). 

C. Install forms in running bond pattern. 

1. Align joints. 
2. Align furring strips. 

D. Construct forms tight to prevent loss of concrete mortar. 
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E. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work. 

1. Determine sizes and locations from trades providing such items. 
2. Obtain written approval of Architect prior to forming openings not indicated on 

Drawings. 

F. Provide temporary ports or openings in formwork where required to facilitate cleaning and 
inspection. 

1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to 
allow flushing water to drain. 

2. Close temporary ports and openings with tight fitting panels, flush with inside face of 
form, and neatly fitted, so joints will not be apparent in exposed concrete surfaces. 

G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 

H. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

I. Shore insulating concrete forms to ensure stability and to resist stressing imposed by 
construction loads. 

3.5 REMOVING AND REUSING FORMS 

A. Formwork for sides of beams, walls, columns, and similar parts of the Work that does not 
support weight of concrete may be removed after cumulatively curing at not less than 50 deg F 
(10 deg C) for 24 hours after placing concrete. Concrete has to be hard enough to not be 
damaged by form-removal operations and curing and protection operations need to be 
maintained. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support 
weight of concrete in place until concrete has achieved at least 70 percent of its 28-day 
design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work. 

1. Split, frayed, delaminated, or otherwise damaged form-facing material are unacceptable 
for exposed surfaces. 

2. Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. 

1. Align and secure joints to avoid offsets. 
2. Do not use patched forms for exposed concrete surfaces unless approved by the 

Architect. 
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3.6 SHORING AND RESHORING INSTALLATION 

A. Comply with ACI 318 (ACI 318M) and ACI 301 (ACI 301M) for design, installation, and 
removal of shoring and reshoring. 

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete. 

B. In multistory construction, extend shoring or reshoring over a sufficient number of stories to 
distribute loads in such a manner that no floor or member will be excessively loaded or will 
induce tensile stress in concrete members without sufficient steel reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and 
provide adequate reshoring to support construction without excessive stress or deflection. 

3.7 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified testing and inspecting agency to perform 
field tests and inspections and prepare test reports. 

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

C. Inspections: 

1. Inspect formwork for shape, location, and dimensions of the concrete member being 
formed. 

2. Inspect insulating concrete forms for shape, location, and dimensions of the concrete 
member being formed. 

END OF SECTION 031000 
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SECTION 032000 - CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Steel reinforcement bars. 
2. Welded-wire reinforcement. 

B. Related Requirements: 

1. Section 033000 "Cast in Place Concrete” for concrete to be installed on-site. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at:  

         101 Joseph A. Balzano Boulevard, Camden, NJ. 

1. Review the following: 

a. Special inspection and testing and inspecting agency procedures for field quality 
control. 

b. Construction contraction and isolation joints. 
c. Steel-reinforcement installation. 

1.4 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Each type of steel reinforcement. 
2. Epoxy repair coating. 
3. Zinc repair material. 
4. Bar supports. 
5. Mechanical splice couplers. 

B. Sustainable Design Submittals: 

1. Contractor to submit design submittals to SJPC  

http://www.arcomnet.com/sustainable_design.aspx?topic=7
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C. Shop Drawings: Comply with ACI SP-066: 

1. Include placing drawings that detail fabrication, bending, and placement. 
2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent bar 

diagrams, bar arrangement, location of splices, lengths of lap splices, details of 
mechanical splice couplers, details of welding splices, tie spacing, hoop spacing, and 
supports for concrete reinforcement. 

3. For structural thermal break insulated connection system, indicate general configuration, 
insulation dimensions, tension bars, compression pads, shear bars, and dimensions. 

D. Construction Joint Layout: Indicate proposed construction joints required to build the structure. 

1. Location of construction joints is subject to approval of the Architect. Comply with notes 
on design package.  

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Statements: For testing and inspection agency. 

B. Delegated-Design Engineer Qualifications: Include the following: 

1. Experience providing delegated-design engineering services of the type indicated. 
2. Documentation that delegated-design engineer is licensed in the state of New Jersey in 

which Project is located. 

C. Welding certificates. 

1. Reinforcement To Be Welded: Welding procedure specification in accordance with AWS 
D1.4/D1.4M 

D. Material Certificates: For each of the following, signed by manufacturers: 

1. Epoxy-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification." 
2. Dual-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification." 

E. Material Test Reports: For the following, from a qualified testing agency: 

1. Steel Reinforcement: 

a. For reinforcement to be welded, mill test analysis for chemical composition and 
carbon equivalent of the steel in accordance with ASTM A706/A706M. 

2. Mechanical splice couplers. 

F. Field quality-control reports. 

G. Minutes of preinstallation conference. 
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1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent agency, acceptable to authorities having 
jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated. 

B. Welding Qualifications: Qualify procedures and personnel in accordance with 
AWS D1.4/D 1.4M. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and 
damage and to avoid damaging coatings on steel reinforcement. 

1. Store reinforcement to avoid contact with earth. 
2. Do not allow epoxy-coated reinforcement to be stored outdoors for more than 60 days 

without being stored under an opaque covering. 

PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615/A615M, Grade 60 (Grade 420) deformed. 

B. Low-Alloy Steel Reinforcing Bars: ASTM A706/A706M, deformed. 

C. Headed-Steel Reinforcing Bars: ASTM A970/A970M. 

D. Galvanized Reinforcing Bars: 

1. Steel Bars: ASTM A615/A615M, Grade 60 (Grade 420) deformed bars. 
2. Zinc Coating: ASTM A767/A767M, Class II zinc coated after fabrication and bending. 

E. Epoxy-Coated Reinforcing Bars: 

1. Steel Bars: ASTM A615/A615M, Grade 60 (Grade 420) deformed bars. 
2. Epoxy Coating: ASTM A775/A775M with less than 2 percent damaged coating in each 

12-inch (305-mm) bar length. 

F. Dual-Coated Reinforcing Bars: ASTM A1055/A1055M. 

1. Steel Bars: ASTM A615/A615M, Grade 60 (Grade 420) deformed bars. 
2. Zinc Coating: ASTM A1055/A1055M Type II. 
3. Epoxy Coating: ASTM A775/A775M with less than 2 percent damaged coating in each 

12-inch (300-mm) bar length. 
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2.2 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A615/A615M, Grade 60 (Grade 420), plain-steel bars, cut true to 
length with ends square and free of burrs. 

B. Epoxy-Coated Joint Dowel Bars: ASTM A615/A615M, Grade 60 (Grade 420), plain-steel bars, 
ASTM A775/A775M epoxy coated. 

C. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded-wire reinforcement in place. 

1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance with 
CRSI's "Manual of Standard Practice," of greater compressive strength than concrete and 
as follows: 

a. For concrete surfaces exposed to view, where legs of wire bar supports contact 
forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar supports, or 
CRSI Class 2 stainless steel bar supports. 

b. For epoxy-coated reinforcement, use CRSI Class 1A epoxy-coated or other 
dielectric-polymer-coated wire bar supports. 

c. For dual-coated reinforcement, use CRSI Class 1A epoxy-coated or other 
dielectric-polymer-coated wire bar supports. 

d. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated 
wire bar supports. 

D. Mechanical Splice Couplers: ACI 318 (ACI 318M) Type 2, same material of reinforcing bar 
being spliced; compression-only type or dowel-bar type. 

E. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch (1.2908 mm) 
in diameter. 

1. Finish: Plain or Galvanized 

F. Stainless Steel Tie Wire: ASTM A1022/A1022M, not less than 0.0508 inch (1.2908 mm) in 
diameter. 

G. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating 
on reinforcement and complying with ASTM A775/A775M. 

H. Zinc Repair Material: ASTM A780/A780M. 

2.3 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protection of In-Place Conditions: 

1. Do not cut or puncture vapor retarder. 
2. Repair damage and reseal vapor retarder before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
reduce bond to concrete. 

3.2 INSTALLATION OF STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement. 

B. Accurately position, support, and secure reinforcement against displacement. 

1. Locate and support reinforcement with bar supports to maintain minimum concrete cover. 
2. Do not tack weld crossing reinforcing bars. 

C. Preserve clearance between bars of not less than 1 inch (25 mm), not less than one bar diameter, 
or not less than 1-1/3 times size of large aggregate, whichever is greater. 

D. Provide concrete coverage in accordance with ACI 318 (ACI 318M). 

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

F. Splices: Lap splices as indicated on Drawings. 

1. Bars indicated to be continuous, and all vertical bars shall be lapped not less than 36 bar 
diameters at splices, or 24 inches (610 mm), whichever is greater. 

2. Stagger splices in accordance with ACI 318 (ACI 318M). 
3. Mechanical Splice Couplers: Install in accordance with manufacturer's instructions. 
4. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on 

Drawings. 

G. Install structural thermal break insulated connection system in accordance with manufacturer's 
instructions. 

H. Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair 
coating in accordance with ASTM D3963/D3963M. 

I. Dual-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair coating 
in accordance with ASTM D3963/D3963M. 

J. Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair material in 
accordance with ASTM A780/A780M. 
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3.3 JOINTS 

A. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 
indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. 
2. Continue reinforcement across construction joints unless otherwise indicated. 
3. Do not continue reinforcement through sides of strip placements of floors and slabs. 

B. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate 
or asphalt coat one-half of dowel length, to prevent concrete bonding to one side of joint. 

3.4 INSTALLATION TOLERANCES 

A. Comply with ACI 117 (ACI 117M). 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections 
and prepare test reports. 

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

C. Inspections: 

1. Steel-reinforcement placement. 
2. Steel-reinforcement mechanical splice couplers. 
3. Steel-reinforcement welding. 

D. Manufacturer's Inspections: Engage manufacturer of structural thermal break insulated 
connection system to inspect completed installations prior to placement of concrete, and to 
provide written report that installation complies with manufacturer's written instructions. 

END OF SECTION 032000 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cast-in-place concrete, including concrete materials, mixture design, placement 
procedures, and finishes. 

B. Related Requirements: 

1. Section 031000 "Concrete Forming and Accessories" for form-facing materials, form 
liners, insulating concrete forms, and waterstops. 

2. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire 
reinforcement. 

3. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; 
materials subject to compliance with requirements. 

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at 101 Joseph A. Balzano Boulevard, Camden, 
NJ – Berth 4. 

1. Require representatives of each entity directly concerned with cast-in-place concrete to 
attend, including the following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete Subcontractor. 

2. Review the following: 
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a. Special inspection and testing and inspecting agency procedures for field quality 
control. 

b. Construction joints, control joints, isolation joints, and joint-filler strips. 
c. Semirigid joint fillers. 
d. Vapor-retarder installation. 
e. Anchor rod and anchorage device installation tolerances. 
f. Cold and hot weather concreting procedures. 
g. Concrete finishes and finishing. 
h. Curing procedures. 
i. Shoring and reshoring procedures. 
j. Forms and form-removal limitations. 
k. Concrete repair procedures. 
l. Concrete protection. 
m. Initial curing and field curing of field test cylinders (ASTM C31/C31M.) 
n. Protection of field cured field test cylinders. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each of the following. 

1. Portland cement. 
2. Fly ash. 
3. Slag cement. 
4. Blended hydraulic cement. 
5. Silica fume. 
6. Performance-based hydraulic cement 
7. Aggregates. 
8. Admixtures: 

a. Include limitations of use, including restrictions on cementitious materials, 
supplementary cementitious materials, air entrainment, aggregates, temperature at 
time of concrete placement, relative humidity at time of concrete placement, curing 
conditions, and use of other admixtures. 

9. Color pigments. 
10. Fiber reinforcement. 
11. Vapor retarders. 
12. Curing materials. 
13. Joint Fillers. 
14. Repair materials. 

B. Design Mixtures: For each concrete mixture, include the following: 

1. Mixture identification. 
2. Minimum 28-day compressive strength. 
3. Durability exposure class. 
4. Maximum w/cm. 
5. Calculated equilibrium unit weight, for lightweight concrete. 
6. Slump limit. 
7. Air content. 
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8. Nominal maximum aggregate size. 
9. Steel-fiber reinforcement content. 
10. Indicate amounts of mixing water to be withheld for later addition at Project site if 

permitted. 
11. Include manufacturer's certification that permeability-reducing admixture is compatible 

with mix design. 
12. Include certification that dosage rate for permeability-reducing admixture matches 

dosage rate used in performance compliance test. 
13. Intended placement method. 
14. Submit alternate design mixtures when characteristics of materials, Project conditions, 

weather, test results, or other circumstances warrant adjustments. 

C. Shop Drawings: 

1. Construction Joint Layout: Indicate proposed construction joints required to construct the 
structure. 

D. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete 
Mixtures" Article, including the following: 

1. Concrete Class designation. 
2. Location within Project. 
3. Exposure Class designation. 
4. Formed Surface Finish designation and final finish. 
5. Final finish for floors. 
6. Curing process. 
7. Floor treatment if any. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For the following: 

1. Installer: Include copies of applicable ACI certificates. 
2. Ready-mixed concrete manufacturer. 
3. Testing agency: Include copies of applicable ACI certificates. 

B. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Fiber reinforcement. 
4. Curing compounds. 
5. Floor and slab treatments. 
6. Bonding agents. 
7. Adhesives. 
8. Vapor retarders. 
9. Semirigid joint filler. 
10. Joint-filler strips. 
11. Repair materials. 
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C. Material Test Reports: For the following, from a qualified testing agency: 

1. Portland cement. 
2. Fly ash. 
3. Slag cement. 
4. Blended hydraulic cement. 
5. Silica fume. 
6. Performance-based hydraulic cement. 
7. Aggregates. 
8. Admixtures: 

a. Permeability-Reducing Admixture: Include independent test reports, indicating 
compliance with specified requirements, including dosage rate used in test. 

D. Preconstruction Test Reports: For each mix design. 

E. Field quality-control reports. 

F. Minutes of preinstallation conference. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs Project personnel qualified as an 
ACI-certified Flatwork Technician and Finisher and a supervisor who is a certified ACI 
Flatwork Concrete Finisher/Technician or an ACI Concrete Flatwork Technician with 
experience installing and finishing concrete, incorporating permeability-reducing admixtures. 

1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor Installer. 

B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing 
ready-mixed concrete products that complies with ASTM C94/C94M requirements for 
production facilities and equipment. 

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities." 

C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with 
ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-certified Concrete 
Quality Control Technical Manager. 

1. Personnel performing laboratory tests shall be an ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, 
Grade II. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction 
testing on each concrete mixture. 
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1. Include the following information in each test report: 

a. Admixture dosage rates. 
b. Slump. 
c. Air content. 
d. Seven-day compressive strength. 
e. 28-day compressive strength. 
f. Permeability. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Comply with ASTM C94/C94M and ACI 301 (ACI 301M). 

1.10 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 306.1 and as follows. 

1. Protect concrete work from physical damage or reduced strength that could be caused by 
frost, freezing actions, or low temperatures. 

2. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) 
for three successive days, maintain delivered concrete mixture temperature within the 
temperature range required by ACI 301 (ACI 301M). 

3. Do not use frozen materials or materials containing ice or snow. 
4. Do not place concrete in contact with surfaces less than 35 deg F (1.7 deg C), other than 

reinforcing steel. 
5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs. 

B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M), and 
as follows: 

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F (35 deg C). 
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 

1.11 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor 
retarder/termite barrier material and accessories for sheet vapor retarder/ termite barrier and 
accessories that do not comply with requirements or that fail to resist penetration by termites 
within specified warranty period. 

1. Warranty Period: 10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 (ACI 301M) unless modified by requirements in the 
Contract Documents. 

2.2 CONCRETE MATERIALS 

A. Source Limitations: 

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire 
Project. 

2. Obtain each type or class of cementitious material of the same brand from the same 
manufacturer's plant. 

3. Obtain aggregate from single source. 
4. Obtain each type of admixture from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C150/C150M, Type II, white. 
2. Fly Ash: ASTM C618, Class C or F. 
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120. 

C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3S coarse aggregate or better, graded. 
Provide aggregates from a single source. 

1. Alkali-Silica Reaction: Comply with one of the following: 

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when 
tested in accordance with ASTM C1293. 

b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not 
more than 0.10 percent at an age of 16 days when tested in accordance with 
ASTM C1567. 

c. Alkali Content in Concrete: Not more than 4 lb./cu. yd. (2.37 kg/cu. m) for 
moderately reactive aggregate or 3 lb./cu. yd. (1.78 kg/cu. m) for highly reactive 
aggregate, when tested in accordance with ASTM C1293 and categorized in 
accordance with ASTM C1778, based on alkali content being calculated in 
accordance with ACI 301 (ACI 301M). 

2. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) > nominal. 
3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Lightweight Aggregate: ASTM C330/C330M, 3/4-inch (19-mm) nominal maximum aggregate 
size. 

E. Air-Entraining Admixture: ASTM C260/C260M. 

F. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that 
do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. 



Copyright 2018 AIA South Jersey Port Corporation – Berth 4 Reconstruction 12/18 

CAST-IN-PLACE CONCRETE 033000 - 7 
Copyright © 2019 by the American Institute of Architects. Warning: This AIA MasterSpec based document is protected by U.S. Copyright Law and International 
Treaties. A valid, current MasterSpec license is required for editing or use of this document. 

Do not use calcium chloride or admixtures containing calcium chloride in steel-reinforced 
concrete. 

1. Water-Reducing Admixture: ASTM C494/C494M, Type A. 
2. Retarding Admixture: ASTM C494/C494M, Type B. 
3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F. 
5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II. 
7. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic 

inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier 
and minimizing chloride reactions with steel reinforcement in concrete and complying 
with ASTM C494/C494M, Type C. 

8. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-
set-accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of 
forming a protective barrier and minimizing chloride reactions with steel reinforcement 
in concrete. 

9. Permeability-Reducing Admixture: ASTM C494/C494M, Type S, hydrophilic, 
permeability-reducing crystalline admixture, capable of reducing water absorption of 
concrete exposed to hydrostatic pressure (PRAH). 
a. Permeability: No leakage when tested in accordance with U.S. Army Corps of 

Engineers CRC C48 at a hydraulic pressure of 200 psi (1.28 MPa) for 14 days. 

G. Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments, color stable, 
nonfading, and resistant to lime and other alkalis. 
1. Color: white 

H. Water and Water Used to Make Ice: ASTM C94/C94M, potable  

2.3 VAPOR RETARDERS 

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 10 mils (0.25 mm) thick. 
Include manufacturer's recommended adhesive or pressure-sensitive tape. 

B. Sheet Vapor Retarder, Class C: ASTM E1745, Class C; not less than 10 mils (0.25 mm) thick. 
Include manufacturer's recommended adhesive or pressure-sensitive joint tape. 

C. Sheet Vapor Retarder/Termite Barrier: ASTM E1745, Class A, except with maximum water-
vapor permeance of 0.03 perms; complying with ICC AC380. Include manufacturer's 
recommended adhesive or pressure-sensitive tape. 

 
1. Low-Temperature Flexibility: Pass at minus 15 deg F (minus 26 deg C); ASTM 

D146/D146M. 
2. Puncture Resistance: 224 lbf (996 N) minimum; ASTM E154/E154M. 
3. Water Absorption: 0.1 percent weight-gain maximum after 48-hour immersion at 70 

deg F (21 deg C); ASTM D570. 
4. Hydrostatic-Head Resistance: 231 feet (70 m) minimum; ASTM D5385. 
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D. Bituminous Vapor Retarder: ASTM E1993/E1993M, 110-mil- (2.8-mm-) thick, semiflexible, 
seven-ply sheet membrane, consisting of reinforced core and carrier sheet with fortified asphalt 
layers, protective weather coating, and removable plastic release liner. Furnish manufacturer's 
accessories, including bonding asphalt, pointing mastics, and self-adhering joint tape. 

 
1. Water-Vapor Permeance: 0.0011 grains/h x sq. ft. x inches Hg (0.063 ng/Pa x s x sq. m) 

when tested in accordance with ASTM E154/E154M. 
2. Tensile Strength: 156 lbf/inch (27.35 kN/m) when tested in accordance with 

ASTM E154/E154M. 
3. Puncture Resistance: 140 lbf (662N) when tested in accordance with 

ASTM E154/E154M. 

2.4 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

C. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet. 

1. Color: 

a. Ambient Temperature Below 50 deg F (10 deg C): Black. 
b. Ambient Temperature between 50 deg F (10 deg C) and 85 deg F (29 deg C): Any 

color. 
c. Ambient Temperature Above 85 deg F (29 deg C): White. 

D. Curing Paper: Eight-feet- (2438-mm-) wide paper, consisting of two layers of fibered kraft 
paper laminated with double coating of asphalt. 

E. Water: Potable or complying with ASTM C1602/C1602M. 

2.5 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber. 

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a 
Type A shore durometer hardness of 80 in accordance with ASTM D2240. 

C. Bonding Agent: ASTM C1059/C1059M, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

D. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade and 
class to suit requirements, and as follows: 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete. 
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2.6 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/8 inch (3 mm) and that can be feathered at edges to match 
adjacent floor elevations. 

1. Cement Binder: ASTM C150/C150M Portland cement or hydraulic or blended hydraulic 
cement, as defined in ASTM C219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or coarse sand, as 
recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4000 psi (29 MPa) at 28 days when tested in 
accordance with ASTM C109/C109M. 

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/4 inch (6 mm) and that can be filled in over a scarified surface to 
match adjacent floor elevations. 

1. Cement Binder: ASTM C150/C150M Portland cement or hydraulic or blended hydraulic 
cement, as defined in ASTM C219. 

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and 
application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as 
recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested in 
accordance with ASTM C109/C109M. 

2.7 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, in accordance with ACI 301 (ACI 301M). 

1. Use a qualified testing agency for preparing and reporting proposed mixture designs, 
based on laboratory trial mixtures. 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows: 

1. Fly Ash or Other Pozzolans: 25 percent by mass. 
2. Slag Cement: 50 percent by mass. 
3. Silica Fume: 10 percent by mass. 
4. Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent by mass, 

with fly ash or pozzolans not exceeding 25 percent by mass and silica fume not 
exceeding 10 percent by mass. 

5. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly ash or 
pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by 
mass. 

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions. 
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1. Use water-reducing admixture in concrete, as required, for placement and workability. 
2. Use water-reducing and -retarding admixture when required by high temperatures, low 

humidity, or other adverse placement conditions. 
3. Use water-reducing admixture in concrete for heavy-use industrial slabs, outdoor work 

and pumped concrete. 
4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 
5. Use permeability-reducing admixture in concrete mixtures where indicated. 

D. Color Pigment: Add color pigment to concrete mixture in accordance with manufacturer's 
written instructions and to result in hardened concrete color consistent with approved mockup. 

2.8 CONCRETE MIXTURES 

A. Class A: Normal-weight concrete used for footings, grade beams, and tie beams. 

1. Exposure Class: ACI 318 (ACI 318M) C1. 
2. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days. 
3. Maximum w/cm: 0.40. 
4. Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm). 
5. Slump Flow Limit: 22 inches (550 mm), plus or minus 1.5 inches (40 mm) 
6. Air Content: 

a. Exposure Class F1: 4.5 percent, plus or minus 1.5 percent at point of delivery for 
concrete containing 1-inch (25-mm) nominal maximum aggregate size 

b. Exposure Classes F2 and F3: 6 percent, plus or minus 1.5 percent at point of 
delivery for concrete containing 3/4-inch (19-mm) nominal maximum aggregate 
size. 

7. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight 
of cement. 

B. Class F: Normal-weight concrete used for concrete toppings. 

1. Exposure Class: ACI 318 (ACI 318M) C1. 
2. Minimum Compressive Strength: 4500 psi (31 MPa) at 28 days. 
3. Minimum Cementitious Materials Content: 540 lb/cu. yd. (320 kg/cu. m). 
4. Slump Limit: 4 inches (100 mm) 
5. Air Content: 

a. Exposure Class F1: 4.5 percent, plus or minus 1.5 percent at point of delivery for 
concrete containing 1-inch (25-mm) nominal maximum aggregate size. 

b. Exposure Classes F2 and F3: 6 percent, plus or minus 1.5 percent at point of 
delivery for concrete containing 3/4-inch (19-mm) nominal maximum aggregate 
size. 

6. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight 
of cement. 

a. Do not use an air-entraining admixture or allow total air content to exceed 3 
percent for concrete used in trowel-finished toppings. 
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2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with 
ASTM C94/C94M and furnish batch ticket information. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in accordance 
with ASTM C94/C94M. Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 
minutes, but not more than five minutes after ingredients are in mixer, before any part of 
batch is released. 

2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds 
for each additional 1 cu. yd. (0.76 cu. m). 

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mixture type, mixture time, quantity, and amount 
of water added. Record approximate location of final deposit in structure. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. Before placing concrete, verify that installation of concrete forms, accessories, and 
reinforcement, and embedded items is complete and that required inspections have been 
performed. 

2. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable 
to testing agency, including the following: 

1. Daily access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Secure space for storage, initial curing, and field curing of test samples, including source 

of water and continuous electrical power at Project site during site curing period for test 
samples. 

4. Security and protection for test samples and for testing and inspection equipment at 
Project site. 

3.3 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining Work that 
is attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 
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2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of ANSI/AISC 303. 

3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face 
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and 
other conditions. 

3.4 INSTALLATION OF VAPOR RETARDER 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with 
ASTM E1643 and manufacturer's written instructions. 

1. Install vapor retarder with longest dimension parallel with direction of concrete pour. 
2. Face laps away from exposed direction of concrete pour. 
3. Lap vapor retarder over footings and grade beams not less than 6 inches (150 mm), 

sealing vapor retarder to concrete. 
4. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 
5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing 

entire perimeter to floor slabs, grade beams, foundation walls, or pile caps. 
6. Seal penetrations in accordance with vapor retarder manufacturer's instructions. 
7. Protect vapor retarder during placement of reinforcement and concrete. 

a. Repair damaged areas by patching with vapor retarder material, overlapping 
damages area by 6 inches (150 mm) on all sides, and sealing to vapor retarder. 

3.5 JOINTS 

A. Construct joints true to line, with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence. 

1. Install so strength and appearance of concrete are not impaired, at locations indicated on 
Drawings or as approved by Architect. 

2. Place joints perpendicular to main reinforcement. 

a. Continue reinforcement across construction joints unless otherwise indicated. 
b. Do not continue reinforcement through sides of strip placements of floors and 

slabs. 

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete. 
4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset joints in 

girders a minimum distance of twice the beam width from a beam-girder intersection. 
5. Use a bonding agent at locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces. 
6. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened 

or partially hardened concrete surfaces. 

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete 
into areas as indicated. Construct control joints for a depth equal to at least one-fourth of 
concrete thickness as follows: 
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1. Grooved Joints: Form control joints after initial floating by grooving and finishing each 
edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of control joints after 
applying surface finishes. Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive 
or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete when 
cutting action does not tear, abrade, or otherwise damage surface and before concrete 
develops random cracks. 

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated on Drawings. 

2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch 
(25 mm) below finished concrete surface, where joint sealants, specified in 
Section 079200 "Joint Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is 
required, lace or clip sections together. 

E. Doweled Joints: 

1. Install dowel bars and support assemblies at joints where indicated on Drawings. 
2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to one 

side of joint. 

F. Dowel Plates: Install dowel plates at joints where indicated on Drawings. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, 
and vapor retarder is complete and that required inspections are completed. 

1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient 
installation, and repair defective areas. 

2. Provide continuous inspection of vapor retarder during concrete placement and make 
necessary repairs to damaged areas as Work progresses. 

B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of 
concrete placement. 

C. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect in writing, but not to exceed the amount indicated on the concrete 
delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 
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D. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301 (ACI 301M), but not to exceed the amount indicated on the concrete 
delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness. 

1. If a section cannot be placed continuously, provide construction joints as indicated. 
2. Deposit concrete to avoid segregation. 
3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures 

and in a manner to avoid inclined construction joints. 
4. Consolidate placed concrete with mechanical vibrating equipment in accordance with 

ACI 301 (ACI 301M). 

a. Do not use vibrators to transport concrete inside forms. 
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly 

penetrate placed layer and at least 6 inches (150 mm) into preceding layer. 
c. Do not insert vibrators into lower layers of concrete that have begun to lose 

plasticity. 
d. At each insertion, limit duration of vibration to time necessary to consolidate 

concrete, and complete embedment of reinforcement and other embedded items 
without causing mixture constituents to segregate. 

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 

1. Do not place concrete floors and slabs in a checkerboard sequence. 
2. Consolidate concrete during placement operations, so concrete is thoroughly worked 

around reinforcement and other embedded items and into corners. 
3. Maintain reinforcement in position on chairs during concrete placement. 
4. Screed slab surfaces with a straightedge and strike off to correct elevations. 
5. Level concrete, cut high areas, and fill low areas. 
6. Slope surfaces uniformly to drains where required. 
7. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleed water appears on the surface. 
8. Do not further disturb slab surfaces before starting finishing operations. 

3.7 FINISHING FORMED SURFACES 

A. As-Cast Surface Finishes: 

1. ACI 301 (ACI 301M) Surface Finish SF-1.0: As-cast concrete texture imparted by form-
facing material. 

a. Patch voids larger than 1-1/2 inches (38 mm) wide or 1/2 inch (13 mm) deep. 
b. Remove projections larger than 1 inch (25 mm). 
c. Tie holes do not require patching. 
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d. Surface Tolerance: ACI 117 (ACI 117M) Class D. 
e. Apply to all concrete surfaces \ 

 

3.8 FINISHING FLOORS AND SLABS 

A. Comply with ACI 302.1R recommendations for screeding, straightening, and finishing 
operations for concrete surfaces. Do not wet concrete surfaces. 

B. Float Finish: 

1. When bleed water sheen has disappeared and concrete surface has stiffened sufficiently 
to permit operation of specific float apparatus, consolidate concrete surface with power-
driven floats or by hand floating if area is small or inaccessible to power-driven floats. 

2. Repeat float passes and straightening until surface is left with a uniform, smooth, 
granular texture and complies with ACI 117 (ACI A117M) tolerances for conventional 
concrete. 

3. Apply float finish to surfaces to receive trowel finish. 

C. Trowel Finish: 

1. After applying float finish, apply first troweling and consolidate concrete by hand or 
power-driven trowel. 

2. Continue troweling passes and restraighten until surface is free of trowel marks and 
uniform in texture and appearance. 

3. Grind smooth any surface defects that would telegraph through applied coatings or floor 
coverings. 

4. Do not add water to concrete surface. 
5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 

percent. 
6. Apply a trowel finish to surfaces exposed to view 
7. Finish surfaces to the following tolerances, in accordance with ASTM E1155 

(ASTM E1155M), for a randomly trafficked floor surface: 

a. Slabs on Ground: 

1) Finish and measure surface so gap at any point between concrete surface 
and an unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on 
two high spots and placed anywhere on the surface does not exceed 3/16 
inch (4.8 mm) 

2) Specified overall values of flatness, FF 25; and of levelness, FL 20; with 
minimum local values of flatness, FF 17; and of levelness, FL 15. 

3) Specified overall values of flatness, FF 35; and of levelness, FL 25; with 
minimum local values of flatness, FF 24; and of levelness, FL 17. 

4) Specified overall values of flatness, FF 45; and of levelness, FL 35; with 
minimum local values of flatness, FF 30; and of levelness, FL 24. 

5) Specified Overall Value (SOV): FF 50 and FL 25 with minimum local value 
(MLV): FF 40 and FL 17. 

6) Specified Overall Value (SOV): FF 25 and FL 20 with minimum local value 
(MLV): FF 17 and FL 15. 
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D. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations 
indicated on Drawings. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route. 

2. Coordinate required final finish with Architect before application. 

3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: 

1. Fill in holes and openings left in concrete structures after Work of other trades is in place 
unless otherwise indicated. 

2. Mix, place, and cure concrete, as specified, to blend with in-place construction. 
3. Provide other miscellaneous concrete filling indicated or required to complete the Work. 

3.10 CONCRETE CURING 

A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. 

1. Comply with ACI 301 (ACI 301M) and ACI 306.1 for cold weather protection during 
curing. 

2. Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M) for hot-weather 
protection during curing. 

3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h (1 kg/sq. m x h), calculated in 
accordance with ACI 305.1,) before and during finishing operations. 

B. Curing Formed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows: 

1. Cure formed concrete surfaces, including underside of beams, supported slabs, and other 
similar surfaces. 

2. Cure concrete containing color pigments in accordance with color pigment 
manufacturer's instructions. 

3. If forms remain during curing period, moist cure after loosening forms. 
4. If removing forms before end of curing period, continue curing for remainder of curing 

period, as follows: 

a. Continuous Fogging: Maintain standing water on concrete surface until final 
setting of concrete. 

b. Continuous Sprinkling: Maintain concrete surface continuously wet. 
c. Absorptive Cover: Pre-dampen absorptive material before application; apply 

additional water to absorptive material to maintain concrete surface continuously 
wet. 

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with 
sheeting material, taping, or lapping seams. 

e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation 
by power spray or roller in accordance with manufacturer's written instructions. 
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1) Recoat areas subject to heavy rainfall within three hours after initial 
application. 

2) Maintain continuity of coating and repair damage during curing period. 

C. Curing Unformed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows: 

1. Begin curing immediately after finishing concrete. 

3.11 TOLERANCES 

A. Conform to ACI 117 (ACI 117M). 

3.12 JOINT FILLING 

A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least one month(s). 
2. Do not fill joints until construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joints clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in 
formed joints. 

D. Overfill joint, and trim joint filler flush with top of joint after hardening. 

3.13 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: 

1. Repair and patch defective areas when approved by Architect. 
2. Remove and replace concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1-part Portland cement to 2-1/2 
parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling 
and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 
1/2 inch (13 mm) in any dimension to solid concrete. 

a. Limit cut depth to 3/4 inch (19 mm). 
b. Make edges of cuts perpendicular to concrete surface. 
c. Clean, dampen with water, and brush-coat holes and voids with bonding agent. 
d. Fill and compact with patching mortar before bonding agent has dried. 
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e. Fill form-tie voids with patching mortar or cone plugs secured in place with 
bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement, so that, when dry, patching mortar matches surrounding color. 

a. Patch a test area at inconspicuous locations to verify mixture and color match 
before proceeding with patching. 

b. Compact mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that will affect concrete's durability and 
structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: 

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances 
specified for each surface. 

a. Correct low and high areas. 
b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped 

template. 

2. Repair finished surfaces containing surface defects, including spalls, popouts, 
honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch (0.25 mm) wide or 
that penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 

3. After concrete has cured for at least 14 days, correct high areas by grinding. 
4. Correct localized low areas during, or immediately after, completing surface-finishing 

operations by cutting out low areas and replacing them with patching mortar. 

a. Finish repaired areas to blend into adjacent concrete. 

5. Correct other low areas scheduled to receive floor coverings with a repair underlayment. 

a. Prepare, mix, and apply repair underlayment and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface. 

b. Feather edges to match adjacent floor elevations. 

6. Correct other low areas scheduled to remain exposed with repair topping. 

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to 
match adjacent floor elevations. 

b. Prepare, mix, and apply repair topping and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface. 

7. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in 
diameter, by cutting out and replacing with fresh concrete. 
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a. Remove defective areas with clean, square cuts, and expose steel reinforcement 
with at least a 3/4-inch (19-mm) clearance all around. 

b. Dampen concrete surfaces in contact with patching concrete and apply bonding 
agent. 

c. Mix patching concrete of same materials and mixture as original concrete, except 
without coarse aggregate. 

d. Place, compact, and finish to blend with adjacent finished concrete. 
e. Cure in same manner as adjacent concrete. 

8. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching 
mortar. 

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, 
and loose particles. 

b. Dampen cleaned concrete surfaces and apply bonding agent. 
c. Place patching mortar before bonding agent has dried. 
d. Compact patching mortar and finish to match adjacent concrete. 
e. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and 
patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 

3.14 FIELD QUALITY CONTROL 

A. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing 
agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, 
design air content, design slump at time of batching, and amount of water that can be added at 
Project site. 

B. Inspections: 

1. Headed bolts and studs. 
2. Verification of use of required design mixture. 
3. Concrete placement, including conveying and depositing. 
4. Curing procedures and maintenance of curing temperature. 
5. Verification of concrete strength before removal of shores and forms from beams and 

slabs. 
6. Batch Plant Inspections: On a random basis, as determined by Architect. 

C. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with 
ASTM C 172/C 172M shall be performed in accordance with the following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for 
each additional 50 cu. yd. (38 cu. m) or fraction thereof. 
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a. When frequency of testing provides fewer than five compressive-strength tests for 
each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

2. Slump: ASTM C143/C143M: 

a. One test at point of placement for each composite sample, but not less than one test 
for each day's pour of each concrete mixture. 

b. Perform additional tests when concrete consistency appears to change. 

3. Slump Flow: ASTM C1611/C1611M: 

a. One test at point of placement for each composite sample, but not less than one test 
for each day's pour of each concrete mixture. 

b. Perform additional tests when concrete consistency appears to change. 

4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete 

a. One test for each composite sample, but not less than one test for each day's pour 
of each concrete mixture. 

5. Concrete Temperature: ASTM C1064/C1064M: 

a. One test hourly when air temperature is 40 deg F (4.4 deg C) and below or 80 
deg F (27 deg C) and above, and one test for each composite sample. 

6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete. 

a. One test for each composite sample, but not less than one test for each day's pour 
of each concrete mixture. 

7. Compression Test Specimens: ASTM C31/C31M: 

a. Cast and laboratory cure two sets of three 6-inch (150 mm) by 12-inch (300 mm) 
or 4-inch (100 mm) by 8-inch (200 mm) cylinder specimens for each composite 
sample. 

b. Cast, initial cure, and field cure two sets of three standard cylinder specimens for 
each composite sample. 

8. Compressive-Strength Tests: ASTM C39/C39M. 

a. Test one set of three laboratory-cured specimens at seven days and one set of two 
specimens at 28 days. 

b. Test one set of three field-cured specimens at seven days and one set of two 
specimens at 28 days. 

c. A compressive-strength test shall be the average compressive strength from a set of 
two specimens obtained from same composite sample and tested at age indicated. 

9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 
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10. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive strength, 
and no compressive-strength test value falls below specified compressive strength by 
more than 500 psi (3.4 MPa) if specified compressive strength is 5000 psi (34.5 MPa), or 
no compressive strength test value is less than 10 percent of specified compressive 
strength if specified compressive strength is greater than 5000 psi (34.5 MPa). 

11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete. 

12. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

13. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

D. Measure floor and slab flatness and levelness in accordance with ASTM E1155 
(ASTM E1155M) within 48 hours of completion of floor finishing and promptly report test 
results to Architect. 

3.15 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 
2. Diaper hydraulic equipment used over concrete surfaces. 
3. Prohibit vehicles from interior concrete slabs. 
4. Prohibit use of pipe-cutting machinery over concrete surfaces. 
5. Prohibit placement of steel items on concrete surfaces. 
6. Prohibit use of acids or acidic detergents over concrete surfaces. 
7. Protect liquid floor treatment from damage and wear during the remainder of construction 

period. Use protective methods and materials, including temporary covering, 
recommended in writing by liquid floor treatments installer. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete 
finish using Floor Slab Protective Covering. 

END OF SECTION 033000 
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SECTION 311000 - SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Stripping and stockpiling topsoil. 
2. Stripping and stockpiling rock. 
3. Removing above- and below-grade site improvements. 
4. Temporary erosion and sedimentation control. 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for temporary erosion- and 
sedimentation-control measures. 

C. Related Requirements: 

1. Section 01500 "Temporary Facilities and Controls" for temporary erosion- and 
sedimentation-control measures. 

1.3 DEFINITIONS 

A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms. 

B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 
surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the 
surface soil can be subsoil. 

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. Its appearance is generally friable, pervious, 
and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of 
subsoil, clay lumps, gravel, and other objects larger than 2 inches (50 mm) in diameter; and free 
of weeds, roots, toxic materials, or other nonsoil materials. 
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1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at 101 Joseph A. Balzano Boulevard, Camden, 
NJ – Berth 4. 

1.5 MATERIAL OWNERSHIP 

A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared 
materials shall become Contractor's property and shall be removed from Project site. 

1.6 INFORMATIONAL SUBMITTALS 

A. Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and 
site improvements that establishes preconstruction conditions that might be misconstrued as 
damage caused by site clearing. 

1. Use sufficiently detailed photographs or video recordings. 
2. Include plans and notations to indicate specific wounds and damage conditions of each 

tree or other plant designated to remain. 

B. Rock stockpiling program. 

C. Record Drawings: Identifying and accurately showing locations of capped utilities and other 
subsurface structural, electrical, and mechanical conditions. 

1.7 QUALITY ASSURANCE 

A. Topsoil Stripping and Stockpiling Program: Prepare a written program to systematically 
demonstrate the ability of personnel to properly follow procedures and handle materials and 
equipment during the Work. Include dimensioned diagrams for placement and protection of 
stockpiles. 

B. Rock Stockpiling Program: Prepare a written program to systematically demonstrate the ability 
of personnel to properly follow procedures and handle materials and equipment during the 
Work. Include dimensioned diagrams for placement and protection of stockpiles. 

1.8 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed trafficways if required by Owner or 
authorities having jurisdiction. 

B. Improvements on Adjoining Property: Authority for performing site clearing indicated on 
property adjoining Owner's property will be obtained by Owner before award of Contract. 
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1. Do not proceed with work on adjoining property until directed by Architect. 

C. Salvageable Improvements: Carefully remove items indicated to be salvaged and store on 
Owner's premises determine by SJPC. 

D. Utility Locator Service: Notify Call Before You Dig for area where Project is located before site 
clearing. 

E. Do not commence site clearing operations until temporary erosion- and sedimentation-control 
measures are in place. 

F. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in 
Section 312000 "Earth Moving." 

1. Obtain approved borrow soil material off-site when satisfactory soil material is not 
available on-site. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities 
having jurisdiction. 

B. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross protection zones. 

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction 
until permanent vegetation has been established. 
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D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal. 

3.3 EXISTING UTILITIES 

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures 
before site clearing, when requested by Contractor, as necessary. 

1. Verify that utilities have been disconnected and capped before proceeding with site 
clearing, if required. 

B. Locate, identify, disconnect, and seal or cap utilities indicated to be removed, if necessary. 

1. Arrange with utility companies to shut off indicated utilities. 
2. Owner will arrange to shut off indicated utilities when requested by Contractor. 

C. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

D. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or 
others, unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 

1. Notify Architect not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Architect's written permission. 

E. Excavate for and remove underground utilities indicated to be removed. 

F. Removal of underground utilities is included in earthwork sections. 

3.4 STOCKPILING ROCK 

A. Remove from construction area naturally formed rocks that measure more than 1 foot (300 mm) 
across in least dimension. Do not include excavated or crushed rock. 

1. Separate or wash off non-rock materials from rocks, including soil, clay lumps, gravel, 
and other objects larger than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, 
and other waste materials. 

B. Stockpile rock away from edge of excavations without intermixing with other materials. Cover 
to prevent windblown debris from accumulating among rocks. 

1. Limit height of rock stockpiles to 36 inches (900 mm). 
2. Do not stockpile rock within protection zones. 
3. Dispose of surplus rock. Surplus rock is that which exceeds quantity indicated to be 

stockpiled or reused. 
4. Stockpile surplus rock to allow later use by the Owner. 
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3.5 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along 
line of existing pavement to remain before removing adjacent existing pavement. Saw-cut 
faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust 
coating, following coating manufacturer's written instructions. Keep paint off surfaces 
that will remain exposed. 

3.6 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property. 

B. Separate recyclable materials produced during site clearing from other nonrecyclable materials. 
Store or stockpile without intermixing with other materials, and transport them to recycling 
facilities. Do not interfere with other Project work. 

END OF SECTION 311000 
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SECTION 312000 - EARTH MOVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Excavating and filling for rough grading the Site. 
2. Preparing subgrades for slabs-on-grade 
3. Excavating and backfilling for buildings and structures. 
4. Drainage course for concrete slabs-on-grade. 
5. Subbase course for concrete. 
6. Subbase course and base course for asphalt paving. 
7. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

B. Related Requirements: 

1. Section 311000 "Site Clearing" for site stripping, and stockpiling topsoil, and removal of 
above- and below-grade improvements and utilities. 

2. Section 315000 "Excavation Support and Protection" for shoring, bracing, and sheet 
piling of excavations. 

1.3 DEFINITIONS 

A. Backfill: Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill: Backfill placed over initial backfill to fill a trench. 

B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe. 

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 
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F. Excavation: Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Architect. Authorized additional excavation 
and replacement material will be paid for according to Contract provisions for unit prices. 

2. Bulk Excavation: Excavation more than 10 feet (3 m) in width and more than 30 feet 
(9 m) in length. 

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated 
lines and dimensions without direction by Architect. Unauthorized excavation, as well as 
remedial work directed by Architect, shall be without additional compensation. 

G. Fill: Soil materials used to raise existing grades. 

H. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or below the 
ground surface. 

I. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix 
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete 
pavement or a cement concrete or hot-mix asphalt walk. 

J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below subbase, drainage fill, drainage course, or topsoil materials. 

K. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services 
within buildings. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct pre-excavation conference at 101 Joseph A. Balzano 
Boulevard, Camden, NJ – Berth 4. 

1. Review methods and procedures related to earthmoving, including, but not limited to, the 
following: 

a. Personnel and equipment needed to make progress and avoid delays. 
b. Coordination of Work with utility locator service. 
c. Extent of trenching by hand or with air spade. 
d. Field quality control. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of the following manufactured products required: 

1. Geotextiles. 
2. Controlled low-strength material, including design mixture. 
3. Warning tapes. 

B. Samples for Verification: For the following products, in sizes indicated below: 
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1. Geotextile: 12 by 12 inches (300 by 300 mm). 
2. Warning Tape: 12 inches (300 mm) long; of each color. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

B. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as 
follows: 

1. Classification according to ASTM D2487. 
2. Laboratory compaction curve according to ASTM D698. 

C. Seismic survey report from seismic survey agency. 

D. Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction 
and site improvements, including finish surfaces that might be misconstrued as damage caused 
by earth-moving operations. Submit before earth moving begins. 

1.7 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E329 and 
ASTM D3740 for testing indicated. 

1.8 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during earth-moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction. 

B. Improvements on Adjoining Property: Authority for performing earth moving indicated on 
property adjoining Owner's property will be obtained by Owner before award of Contract. 

1. Do not proceed with work on adjoining property until directed by Architect. 

C. Utility Locator Service: Notify Call Before You Dig for area where Project is located before 
beginning earth-moving operations. 

D. Do not commence earth-moving operations until temporary site fencing and erosion- and 
sedimentation-control measures specified in Section 015000 "Temporary Facilities and 
Controls" and Section 311000 "Site Clearing" are in place. 

E. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
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2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 

F. Do not direct vehicle or equipment exhaust towards protection zones. 

G. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to 
ASTM D2487, or a combination of these groups; free of rock or gravel larger than 3 inches (75 
mm) in any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 

1. Liquid Limit: 40-50% 
2. Plasticity Index: 20-30. 

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D2487 or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-
1/2-inch (37.5-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve. 

E. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 95 percent passing a 1-
1/2-inch (37.5-mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve. 

F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-
1/2-inch (37.5-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve. 

G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D2940/D2940M; except with 100 percent passing a 
1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve. 
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H. Drainage Course: Narrowly graded mixture of washed crushed stone or crushed or uncrushed 
gravel; ASTM D448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch 
(37.5-mm) sieve and zero to 5 percent passing a No. 8 (2.36-mm) sieve. 

I. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and 
natural sand; ASTM D448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch 
(25-mm) sieve and zero to 5 percent passing a No. 4 (4.75-mm) sieve. 

J. Sand: ASTM C33/C33M; fine aggregate. 

K. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state. 

2.2 GEOTEXTILES 

A. Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for 
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater 
than 50 percent; complying with AASHTO M 288 and the following, measured per test 
methods referenced: 

1. Survivability: Class 2; AASHTO M 288. 
2. Survivability: As follows: 

a. Grab Tensile Strength: 157 lbf (700 N); ASTM D4632. 
b. Sewn Seam Strength: 142 lbf (630 N); ASTM D4632. 
c. Tear Strength: 56 lbf (250 N); ASTM D4533. 
d. Puncture Strength: 56 lbf (250 N); ASTM D4833. 

3. Apparent Opening Size: No. 40 (0.425-mm) sieve, maximum; ASTM D4751. 
4. Permittivity: 0.2 per second, minimum; ASTM D4491. 
5. UV Stability: 50 percent after 500 hours' exposure; ASTM D4355. 

B. Separation Geotextile: Woven geotextile fabric, manufactured for separation applications, made 
from polyolefins or polyesters; with elongation less than 50 percent; complying with 
AASHTO M 288 and the following, measured per test methods referenced: 

1. Survivability: Class 2; AASHTO M 288. 
2. Survivability: As follows: 

a. Grab Tensile Strength: 247 lbf (1100 N); ASTM D4632. 
b. Sewn Seam Strength: 222 lbf (990 N); ASTM D4632. 
c. Tear Strength: 90 lbf (400 N); ASTM D4533. 
d. Puncture Strength: 90 lbf (400 N); ASTM D4833. 

3. Apparent Opening Size: No. 60 (0.250-mm) sieve, maximum; ASTM D4751. 
4. Permittivity: 0.02 per second, minimum; ASTM D4491. 
5. UV Stability: 50 percent after 500 hours' exposure; ASTM D4355. 
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2.3 CONTROLLED LOW-STRENGTH MATERIAL 

A. Controlled Low-Strength Material: Self-compacting, low-density, flowable concrete material 
produced from the following: 

1. Portland Cement: ASTM C150/C150M, Type II. 
2. Fly Ash: ASTM C618, Class C or F. 
3. Normal-Weight Aggregate: ASTM C33/C33M, 3/4-inch (19-mm) nominal maximum 

aggregate size. 
4. Foaming Agent: ASTM C869/C869M. 
5. Water: ASTM C94/C94M. 
6. Air-Entraining Admixture: ASTM C260/C260M. 

B. Produce low-density, controlled low-strength material with the following physical properties: 

1. As-Cast Unit Weight: 36 to 42 lb/cu. ft. (576 to 675 kg/cu. m) at point of placement, 
when tested according to ASTM C138/C138M. 

2. Compressive Strength: 80 psi (550 kPa) when tested according to ASTM C495/C495M. 

C. Produce conventional-weight, controlled low-strength material with 80-psi (550-kPa) 
compressive strength when tested according to ASTM C495/C495M. 

2.4 ACCESSORIES 

A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for 
marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm) 
thick, continuously inscribed with a description of the utility; colored as follows: 

1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
5. Green: Sewer systems. 

B. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 
mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of the utility, 
with metallic core encased in a protective jacket for corrosion protection, detectable by metal 
detector when tape is buried up to 30 inches (750 mm) deep; colored as follows: 

1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
5. Green: Sewer systems. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth-moving 
operations. 

B. Protect and maintain erosion and sedimentation controls during earth-moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary 
protection before placing subsequent materials. 

3.2 DEWATERING 

A. Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic 
pressures and to lower, control, remove, and dispose of ground water and permit excavation and 
construction to proceed on dry, stable subgrades. 

B. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

C. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas. Do not allow water to 
accumulate in excavations. Do not use excavated trenches as temporary drainage ditches. 

D. Dispose of water removed by dewatering in a manner that avoids endangering public health, 
property, and portions of work under construction or completed. Dispose of water and sediment 
in a manner that avoids inconvenience to others. 

3.3 EXPLOSIVES 

A. Explosives: Do not use explosives. 

3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface 
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil 
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be 
authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 
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a. [24 inches (600 mm)] <Insert dimension> outside of concrete forms other than at 
footings. 

B. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be 
classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned 
by Architect. The Contract Sum will be adjusted for rock excavation according to unit prices 
included in the Contract Documents. Changes in the Contract Time may be authorized for rock 
excavation. 

1. Earth excavation includes excavating pavements and obstructions visible on surface; 
underground structures, utilities, and other items indicated to be removed; and soil, 
boulders, and other materials not classified as rock or unauthorized excavation. 

2. Rock excavation includes removal and disposal of rock. Remove rock to lines and 
subgrade elevations indicated to permit installation of permanent construction without 
exceeding the following dimensions: 

a. [24 inches (600 mm)] <Insert dimension> outside of concrete forms other than at 
footings. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25 
mm). If applicable, extend excavations a sufficient distance from structures for placing and 
removing concrete formwork, for installing services and other construction, and for inspections. 

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. 
Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms 
to required lines and grades to leave solid base to receive other work. 

2. Pile Foundations: Stop excavations 6 to 12 inches (150 to 300 mm) above bottom of pile 
cap before piles are placed. After piles have been driven, remove loose and displaced 
material. Excavate to final grade, leaving solid base to receive concrete pile caps. 

3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 
Structures: Excavate to elevations and dimensions indicated within a tolerance of plus or 
minus 1 inch (25 mm). Do not disturb bottom of excavations intended as bearing 
surfaces. 

3.6 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 
frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit. Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher than 
top of pipe or conduit unless otherwise indicated. 

1. Clearance: 12 inches (600 mm) each side of pipe or conduit. 
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C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of 
pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of 
pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp 
objects along trench subgrade. 

1. For pipes and conduit less than 6 inches (150 mm) in nominal diameter, hand-excavate 
trench bottoms and support pipe and conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches (150 mm) or larger in nominal diameter, shape bottom of 
trench to support bottom 90 degrees of pipe or conduit circumference. Fill depressions 
with tamped sand backfill. 

3. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course. 

3.7 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed. 

C. Proof-roll subgrade below slabs and pavements with a pneumatic-tired and loaded 10-wheel, 
tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes) to identify soft pockets 
and areas of excess yielding. Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction. Limit vehicle speed to 3 mph (5 km/h). 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed. 

D. Authorized additional excavation and replacement material will be paid for according to 
Contract provisions for changes in the Work. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Architect, without additional compensation. 

3.8 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation 
of concrete foundation or footing to excavation bottom, without altering top elevation. Lean 
concrete fill, with 28-day compressive strength of 2500 psi (17.2 MPa), may be used when 
approved by Architect. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 
Architect. 

3.9 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. 
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 
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1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 
remaining trees. 

3.10 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, damp 
proofing, waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring, bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.11 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits. 

C. Trenches under Roadways: Provide 4-inch- (100-mm-) thick, concrete-base slab support for 
piping or conduit less than 30 inches (750 mm) below surface of roadways. After installing and 
testing, completely encase piping or conduit in a minimum of 4 inches (100 mm) of concrete 
before backfilling or placing roadway subbase course. Concrete is specified in Section 033000 
"Cast-in-Place Concrete." 

D. Backfill voids with satisfactory soil while removing shoring and bracing. 

E. Initial Backfill: 

1. Soil Backfill: Place and compact initial backfill of satisfactory soil, free of particles larger 
than 3/4 inch (19 mm) in any dimension, to a height of 12 inches (300 mm) over the pipe 
or conduit. 

a. Carefully compact initial backfill under pipe haunches and compact evenly up on 
both sides and along the full length of piping or conduit to avoid damage or 
displacement of piping or conduit. Coordinate backfilling with utilities testing. 

2. Controlled Low-Strength Material: Place initial backfill of controlled low-strength 
material to a height of 12 inches (300 mm) over the pipe or conduit. Coordinate 
backfilling with utilities testing. 

F. Final Backfill: 
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1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade 
elevation. 

2. Controlled Low-Strength Material: Place final backfill of controlled low-strength 
material to final subgrade elevation. 

G. Warning Tape: Install warning tape directly above utilities, 12 inches (300 mm) below finished 
grade, except 6 inches (150 mm) below subgrade under pavements and slabs. 

3.12 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use engineered fill. 
4. Under building slabs, use engineered fill. 
5. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.13 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 

3.14 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches (200 mm) in loose depth 
for material compacted by heavy compaction equipment and not more than 4 inches (100 mm) 
in loose depth for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and 
uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to [ASTM D698: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 
inches (300 mm) of existing subgrade and each layer of backfill or fill soil material at 95 
percent. 
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2. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and 
compact each layer of backfill or fill soil material at 92 percent. 

3. For utility trenches, compact each layer of initial and final backfill soil material at 85 
percent. 

3.15 GRADING 

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. 
Finish subgrades to elevations required to achieve indicated finish elevations, within the 
following subgrade tolerances: 

1. Pavements: Plus or minus 1/2 inch (13 mm). 

3.16 SUBSURFACE DRAINAGE 

A. Subsurface Drain: Place subsurface drainage geotextile around perimeter of subdrainage trench. 
Place a 6-inch (150-mm) course of filter material on subsurface drainage geotextile to support 
subdrainage pipe. Encase subdrainage pipe in a minimum of 12 inches (300 mm) of filter 
material, placed in compacted layers 6 inches (150 mm) thick, and wrap in subsurface drainage 
geotextile, overlapping sides and ends at least 6 inches (150 mm). 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according 
to ASTM D698. 

B. Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, 
to within 12 inches (300 mm) of final subgrade, in compacted layers 6 inches (150 mm) thick. 
Overlay drainage backfill with one layer of subsurface drainage geotextile, overlapping sides 
and ends at least 6 inches (150 mm). 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according 
to ASTM D698. 

2. Place and compact impervious fill over drainage backfill in 6-inch- (150-mm-) thick 
compacted layers to final subgrade. 

3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase course and base course under pavements and walks as 
follows: 
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1. Install separation geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends. 

2. Place base course material over subbase course under hot-mix asphalt pavement. 
3. Shape subbase course and base course to required crown elevations and cross-slope 

grades. 
4. Place the subbase course and base course 6 inches (150 mm) or less in compacted 

thickness in a single layer. 
5. Place subbase course and base course that exceeds 6 inches (150 mm) in compacted 

thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 
mm) thick or less than 3 inches (75 mm) thick. 

6. Compact subbase course and base course at optimum moisture content to required grades, 
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit 
weight according to ASTM D698. 

C. Pavement Shoulders: Place shoulders along edges of subbase course and base course to prevent 
lateral movement. Construct shoulders, at least 12 inches (300 mm) wide, of satisfactory soil 
materials and compact simultaneously with each subbase and base layer to not less than 95 
percent of maximum dry unit weight according to ASTM D698. 

3.18 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows: 

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends. 

2. Place drainage course 6 inches (150 mm) or less in compacted thickness in a single layer. 
3. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of 

equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 
3 inches (75 mm) thick. 

4. Compact each layer of drainage course to required cross sections and thicknesses to not 
less than 95 percent of maximum dry unit weight according to ASTM D698. 

3.19 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform the following 
special inspections: 

1. Determine prior to placement of fill that site has been prepared in compliance with 
requirements. 

2. Determine that fill material classification and maximum lift thickness comply with 
requirements. 

3. Determine, during placement and compaction, that in-place density of compacted fill 
complies with requirements. 

B. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to 
perform tests and inspections. 
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C. Allow the testing agency to inspect and test subgrades and each fill or backfill layer. Proceed 
with subsequent earth moving only after test results for previously completed work comply with 
requirements. 

D. Testing agency will test compaction of soils in place according to ASTM D1556, 
ASTM D2167, ASTM D2937, and ASTM D6938, as applicable. Tests will be performed at the 
following locations and frequencies: 

1. Paved and Slab Areas: At subgrade and at each compacted fill and backfill layer, at least 
one test for every 2000 sq. ft. (186 sq. m) or less of paved area or building slab but in no 
case fewer than three tests. 

2. Trench Backfill: At each compacted initial and final backfill layer, at least one test for 
every 150 feet (46 m) or less of trench length but no fewer than two tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained. 

3.20 PROTECTION 

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and 
recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 

B. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or 
spread soil as directed by Architect. 

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally 
dispose of them off Owner's property. 

END OF SECTION 312000 
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SECTION 321216 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Hot-mix asphalt paving. 
2. Hot-mix asphalt overlay. 
3. Cold milling of existing asphalt pavement. 
4. Hot-mix asphalt patching. 
5. Asphalt surface treatments. 

B. Related Requirements: 

1. Section 024116 "Structure Demolition" and Section 024119 "Selective Demolition" for 
demolition and removal of existing asphalt pavement. 

2. Section 312000 "Earth Moving" for subgrade preparation, fill material, separation 
geotextiles, unbound-aggregate subbase and base courses, and aggregate pavement 
shoulders. 

1.3 UNIT PRICES 

A. Work of this Section is affected by square footage prices of asphalt. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at 101 Joseph A. Balzano Boulevard, Camden, 
NJ, Berth 4. 

1. Review methods and procedures related to hot-mix asphalt paving including, but not 
limited to, the following: 

a. Review proposed sources of paving materials, including capabilities and location 
of plant that will manufacture hot-mix asphalt. 

b. Review requirements for protecting paving work, including restriction of traffic 
during installation period and for remainder of construction period. 
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1.5 ACTION SUBMITTALS 

A. Product Data: Include technical data and tested physical and performance properties. 

1. Herbicide. 
2. Paving geotextile. 
3. Joint sealant. 

B. Hot-Mix Asphalt Designs: 

1. Certification, by authorities having jurisdiction, of approval of each hot-mix asphalt 
design proposed for the Work. 

2. For each hot-mix asphalt design proposed for the Work. 

C. Samples for Verification: For the following product, in manufacturer's standard sizes unless 
otherwise indicated: 

1. Paving Geotextile: 12 by 12 inches (300 by 300 mm) minimum. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For paving-mix manufacturer and testing agency. 

B. Material Certificates: Include statement that mixes containing recycled materials will perform 
equal to mixes produced from all new materials. 

1. Aggregates. 
2. Asphalt binder. 
3. Asphalt cement. 
4. Cutback prime coat. 
5. Emulsified asphalt prime coat. 
6. Tack coat. 
7. Fog seal. 
8. Undersealing asphalt. 

C. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A paving-mix manufacturer registered with and approved by 
authorities having jurisdiction or the DOT of state in which Project is located. 

B. Testing Agency Qualifications: Qualified in accordance with ASTM D3666 for testing 
indicated. 

C. Regulatory Requirements: Comply with materials, workmanship, and other applicable 
requirements of The City of Camden and/or Camden County of  for asphalt paving work. 

1. Measurement and payment provisions and safety program submittals included in standard 
specifications do not apply to this Section. 
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1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively 
damp, if rain is imminent or expected before time required for adequate cure, or if the following 
conditions are not met: 

1. Prime Coat: Minimum surface temperature of 60 deg F (15.6 deg C). 
2. Tack Coat: Minimum surface temperature of 60 deg F (15.6 deg C). 
3. Slurry Coat: Comply with weather limitations in ASTM D3910. 
4. Asphalt Base Course and Binder Course: Minimum surface temperature of 40 deg F (4.4 

deg C) and rising at time of placement. 
5. Asphalt Surface Course: Minimum surface temperature of 60 deg F (15.6 deg C) at time 

of placement. 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. General: Use materials and gradations that have performed satisfactorily in previous 
installations. 

B. Coarse Aggregate: ASTM D692/D692M, sound; angular crushed stone, crushed gravel, or 
cured, crushed blast-furnace slag. 

C. Fine Aggregate: ASTM D1073, sharp-edged natural sand or sand prepared from stone, gravel, 
cured blast-furnace slag, or combinations thereof. 

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total 
aggregate mass. 

D. Mineral Filler: ASTM D242/D242M, rock or slag dust, hydraulic cement, or other inert 
material. 

2.2 ASPHALT MATERIALS 

A. Asphalt Binder: ASTM D6373 binder designation PG 76-22. 

B. Asphalt Cement: ASTM D3381/D3381M for viscosity-graded material. 

C. Cutback Prime Coat: ASTM D2027/D2027M, medium-curing cutback asphalt, MC-30 or MC-
70. 

D. Emulsified Asphalt Prime Coat: ASTM D977 emulsified asphalt, or ASTM D2397/D2397M 
cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and consistency for 
application. 

E. Tack Coat: ASTM D977 emulsified asphalt, or ASTM D2397/D2397M cationic emulsified 
asphalt, slow setting, diluted in water, of suitable grade and consistency for application. 
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F. Fog Seal: ASTM D977 emulsified asphalt, or ASTM D2397/D2397M cationic emulsified 
asphalt, slow setting, factory diluted in water, of suitable grade and consistency for application. 

G. Water: Potable. 

H. Undersealing Asphalt: ASTM D3141/D3141M; pumping consistency. 

2.3 AUXILIARY MATERIALS 

A. Recycled Materials for Hot-Mix Asphalt Mixes: Reclaimed asphalt pavement; reclaimed, 
unbound-aggregate base material; from sources and gradations that have performed 
satisfactorily in previous installations, equal to performance of required hot-mix asphalt paving 
produced from all new materials. 

B. Herbicide: Commercial chemical for weed control, registered by the EPA, and not classified as 
"restricted use" for locations and conditions of application. Provide in granular, liquid, or 
wettable powder form. 

C. Sand: ASTM D1073, Grade No. 2 or No. 3. 

D. Paving Geotextile: AASHTO M 288 paving fabric; nonwoven polypropylene; resistant to 
chemical attack, rot, and mildew; and specifically designed for paving applications. 

E. Joint Sealant: ASTM D6690, Type II or III, hot-applied, single-component, polymer-modified 
bituminous sealant. 

2.4 MIXES 

A. <Double click to insert sustainable design text for recycled content.> 

1. Surface Course Limit: Recycled content no more than 10 percent by weight. 

B. Hot-Mix Asphalt: Dense-graded, hot-laid, hot-mix asphalt plant mixes designed in accordance 
with procedures in AI MS-2, "Asphalt Mix Design Methods"; and complying with the following 
requirements: 

1. Provide mixes with a history of satisfactory performance in geographical area where 
Project is located. 

2. Base Course: HMA SP-12.5 or approved equal. 
3. Binder Course: 19.0mm Modified Binder – 3” lifts. PG 76-22 
4. Surface Course: SMA-9.5 or SMA 9.5A. 

C. Emulsified-Asphalt Slurry: ASTM D3910, Type 3. 

http://www.arcomnet.com/sustainable_design.aspx?topic=225


AIA MasterSpec – South Jersey Port Corporation – Berth 4 Reconstruction 

ASPHALT PAVING 321216 - 5 
 321216 - 5 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to begin paving. 

B. Proceed with paving only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Protection: Provide protective materials, procedures, and worker training to prevent asphalt 
materials from spilling, coating, or building up on curbs, driveway aprons, manholes, and other 
surfaces adjacent to the Work. 

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 
pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction. Limit vehicle speed to 3 mph (5 km/h). 

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 
tons (13.6 tonnes). 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed. 

3.3 PATCHING 

A. Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section to sound 
base. Excavate rectangular or trapezoidal patches, extending 12 inches (300 mm) into perimeter 
of adjacent sound pavement, unless otherwise indicated. Cut excavation faces vertically. 
Remove excavated material. Recompact existing unbound-aggregate base course to form new 
subgrade. 

B. Portland Cement Concrete Pavement: Break cracked slabs and roll as required to reseat concrete 
pieces firmly. 

1. Undersealing: Pump hot undersealing asphalt under rocking slab until slab is stabilized 
or, if necessary, crack slab into pieces and roll to reseat pieces firmly. 

2. Remove disintegrated or badly cracked pavement. Excavate rectangular or trapezoidal 
patches, extending into perimeter of adjacent sound pavement, unless otherwise 
indicated. Cut excavation faces vertically. Recompact existing unbound-aggregate base 
course to form new subgrade. 

C. Tack Coat: Before placing patch material, apply tack coat uniformly to vertical asphalt surfaces 
abutting the patch. Apply at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m). 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove 

spillages and clean affected surfaces. 
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D. Placing Single-Course Patch Material: Fill excavated pavement areas with hot-mix asphalt base 
mix for full thickness of patch and, while still hot, compact flush with adjacent surface. 

E. Placing Two-Course Patch Material: Partially fill excavated pavements with hot-mix asphalt 
base course mix and, while still hot, compact. Cover asphalt base course with compacted layer 
of hot-mix asphalt surface course, finished flush with adjacent surfaces. 

3.4 REPAIRS 

A. Leveling Course: Install and compact leveling course consisting of hot-mix asphalt surface 
course to level sags and fill depressions deeper than 1 inch (25 mm) in existing pavements. 

1. Install leveling wedges in compacted lifts not exceeding 3 inches (75 mm) thick. 

B. Crack and Joint Filling: Remove existing joint filler material from cracks or joints to a depth of 
1/4 inch (6 mm) . 

1. Clean cracks and joints in existing hot-mix asphalt pavement. 
2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch (6 mm) wide. 

Fill flush with surface of existing pavement and remove excess. 
3. Use hot-applied joint sealant to seal cracks and joints more than 1/4 inch (6 mm) wide. 

Fill flush with surface of existing pavement and remove excess. 

3.5 SURFACE PREPARATION 

A. Ensure that prepared subgrade has been proof-rolled and is ready to receive paving. 
Immediately before placing asphalt materials, remove loose and deleterious material from 
substrate surfaces. 

B. Herbicide Treatment: Apply herbicide in accordance with manufacturer's recommended rates 
and written application instructions. Apply to dry, prepared subgrade or surface of compacted-
aggregate base before applying paving materials. 

1. Mix herbicide with prime coat if formulated by manufacturer for that purpose. 

C. Cutback Prime Coat: Apply uniformly over surface of compacted unbound-aggregate base 
course at a rate of 0.15 to 0.50 gal./sq. yd. (0.7 to 2.3 L/sq. m). Apply enough material to 
penetrate and seal, but not flood, surface. Allow prime coat to cure. 

1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over 
surface to blot excess asphalt. Use enough sand to prevent pickup under traffic. Remove 
loose sand by sweeping before pavement is placed and after volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 

D. Emulsified Asphalt Prime Coat: Apply uniformly over surface of compacted unbound-aggregate 
base course at a rate of 0.10 to 0.30 gal./sq. yd. per inch depth (0.5 to 1.40 L/sq. m per 25 mm 
depth). Apply enough material to penetrate and seal, but not flood, surface. Allow prime coat to 
cure. 
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1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over 
surface to blot excess asphalt. Use enough sand to prevent pickup under traffic. Remove 
loose sand by sweeping before pavement is placed and after volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 

E. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. 
yd. (0.2 to 0.7 L/sq. m). 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove 

spillages and clean affected surfaces. 

3.6 INSTALLATION OF PAVING GEOTEXTILE 

A. Apply tack coat uniformly to existing pavement surfaces at a rate of 0.20 to 0.30 gal./sq. yd. 
(0.8 to 1.2 L/sq. m). 

B. Place paving geotextile promptly in accordance with manufacturer's written instructions. Broom 
or roll geotextile smooth and free of wrinkles and folds. Overlap longitudinal joints 4 inches 
(100 mm) and transverse joints 6 inches (150 mm). 

C. Protect paving geotextile from traffic and other damage, and place hot-mix asphalt overlay the 
same day. 

3.7 HOT-MIX ASPHALT PLACEMENT 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place 
asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation of 
mix. Place each course to required grade, cross section, and thickness when compacted. 

1. Place hot-mix asphalt base course and binder course in number of lifts and thicknesses 
indicated. 

2. Place hot-mix asphalt surface course in single lift. 
3. Spread mix at a minimum temperature of 250 deg F (121 deg C). 
4. Begin applying mix along centerline of crown for crowned sections and on high side of 

one-way slopes unless otherwise indicated. 
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 

tears in asphalt-paving mat. 

B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a 
lesser width are required. 

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to 
overlap previous strips. Overlap mix placement about 1 to 1-1/2 inches (25 to 38 mm) 
from strip to strip to ensure proper compaction of mix along longitudinal joints. 

2. Complete a section of asphalt base course and binder course before placing asphalt 
surface course. 
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C. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to 
remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent 
segregation of mix; use suitable hand tools to smooth surface. 

3.8 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct 
joints free of depressions, with same texture and smoothness as other sections of hot-mix 
asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches (150 mm). 
3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm). 
4. Construct transverse joints at each point where paver ends a day's work and resumes 

work at a subsequent time. Construct these joints using either "bulkhead" or "papered" 
method in accordance with AI MS-22, for both "Ending a Lane" and "Resumption of 
Paving Operations.".  

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive 
displacement. 

6. Compact asphalt at joints to a density within 2 percent of specified course density. 

3.9 COMPACTION 

A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without 
excessive displacement. Compact hot-mix paving with hot hand tampers or with vibratory-plate 
compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F (85 deg C). 

B. Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and 
outside edge. Examine surface immediately after breakdown rolling for indicated crown, grade, 
and smoothness. Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while 
hot-mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-mix 
asphalt course has been uniformly compacted to the following density: 

1. Average Density, Marshall Test Method: 96 percent of reference laboratory density in 
accordance with ASTM D6927 but not less than 94 percent or greater than 100 percent. 

2. Average Density, Rice Test Method: 92 percent of reference maximum theoretical 
density in accordance with ASTM D2041/D2041M, but not less than 90 percent or 
greater than 96 percent. 

D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 
warm. 

E. Edge Shaping: While surface is being compacted and finished, trim edges of pavement to 
proper alignment. Bevel edges while asphalt is still hot; compact thoroughly. 
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F. Repairs: Remove paved areas that are defective or contaminated with foreign materials and 
replace with fresh, hot-mix asphalt. Compact by rolling to specified density and surface 
smoothness. 

G. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled 
and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked. 

3.10 INSTALLATION TOLERANCES 

A. Pavement Thickness: Compact each course to produce thickness indicated within the following 
tolerances: 

1. Base Course and Binder Course: Plus or minus 1/2 inch (13 mm). 
2. Surface Course: Plus 1/4 inch (6 mm), no minus. 

B. Pavement Surface Smoothness: Compact each course to produce surface smoothness within the 
following tolerances as determined by using a 10-foot (3-m) straightedge applied transversely or 
longitudinally to paved areas: 

1. Base Course and Binder Course: 1/4 inch (6 mm). 
2. Surface Course: 1/8 inch (3 mm). 
3. Crowned Surfaces: Test with crowned template centered and at right angle to crown. 

Maximum allowable variance from template is 1/4 inch (6 mm). 

3.11 SURFACE TREATMENTS 

A. Fog Seals: Apply fog seal at a rate of 0.10 to 0.15 gal./sq. yd. (0.45 to 0.7 L/sq. m) to existing 
asphalt pavement and allow to cure. With fine sand, lightly dust areas receiving excess fog seal. 

B. Slurry Seals: Apply slurry coat in a uniform thickness in accordance with ASTM D3910 and 
allow to cure. 

1. Roll slurry seal to remove ridges and provide a uniform, smooth surface. 

3.12 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined in 
accordance with ASTM D3549/D3549M. 

C. Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for 
compliance with smoothness tolerances. 

D. In-Place Density: Testing agency will take samples of uncompacted paving mixtures and 
compacted pavement in accordance with ASTM D979/D979M. 
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1. Reference maximum theoretical density will be determined by averaging results from 
four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared in 
accordance with ASTM D2041/D2041M, and compacted in accordance with job-mix 
specifications. 

2. In-place density of compacted pavement will be determined by testing core samples in 
accordance with ASTM D1188 or ASTM D2726/D2726M. 

a. One core sample will be taken for every 1000 sq. yd. (836 sq. m) or less of 
installed pavement, with no fewer than three cores taken. 

b. Field density of in-place compacted pavement may also be determined by nuclear 
method in accordance with ASTM D2950/D2950M and coordinated with 
ASTM D1188 or ASTM D2726/D2726M. 

E. Replace and compact hot-mix asphalt where core tests were taken. 

F. Remove and replace or install additional hot-mix asphalt where test results or measurements 
indicate that it does not comply with specified requirements. 

3.13 WASTE HANDLING 

A. General: Handle asphalt-paving waste in accordance with approved waste management plan 
required. 

END OF SECTION 321216 
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SECTION 334200 - STORMWATER CONVEYANCE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Corrugated-steel pipe and fittings. 
2. PE pipe and fittings. 
3. Drains. 
4. Encasement for piping. 
5. Catch basins. 
6. Stormwater inlets. 
7. Pipe outlets. 

1.3 DEFINITIONS 

A. FRP: Fiberglass-reinforced plastic. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 
1. Catch basins, stormwater inlets. Include plans, elevations, sections, details, frames, 

covers, and grates. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping in same 
trench and clearances from storm drainage system piping. Indicate interface and spatial 
relationship between manholes, piping, and proximate structures. 

B. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic manholes, pipe, and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle catch basins and stormwater inlets in accordance with manufacturer's written rigging 
instructions. 

1.8 FIELD CONDITIONS 

A. Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary service in accordance with requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of service. 
2. Do not proceed with interruption of service without Owner's written permission. 

PART 2 - PRODUCTS 

2.1 CORRUGATED-STEEL PIPE AND FITTINGS 

A. Source Limitations: Obtain corrugated-steel pipe and fittings from single manufacturer. 

B. Corrugated-Steel Pipe and Fittings: ASTM A760/A760M, Type I with fittings of similar form 
and construction as pipe. 

1. Special-Joint Bands: Corrugated steel with O-ring seals. 
2. Standard-Joint Bands: Corrugated steel. 
3. Coating: Zinc. 

2.2 CORRUGATED-ALUMINUM PIPE AND FITTINGS 

A. Source Limitations: Obtain corrugated-aluminum pipe and fittings from single manufacturer. 

B. Corrugated-Aluminum Pipe and Fittings: ASTM B745/B745M, Type I with fittings of similar 
form and construction as pipe. 

1. Special-Joint Bands: Corrugated aluminum with O-ring seals. 
2. Standard-Joint Bands: Corrugated aluminum. 

2.3 CORRUGATED-PE PIPE AND FITTINGS 

A. Source Limitations: Obtain corrugated-PE pipe and fittings from single manufacturer. 

B. Corrugated-PE Drainage Pipe and Fittings NPS 3 to NPS 10 (DN 80 to DN 250): 
AASHTO M 252, Type S, with smooth waterway for coupling joints. 
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C. Corrugated-PE Pipe and Fittings NPS 12 to NPS 60 (DN 300 to DN 1500): AASHTO M 294, 
Type S, with smooth waterway for coupling joints. 

D. Corrugated-PE Silttight Couplings: PE sleeve with ASTM D1056, Type 2, Class A, Grade 2 
gasket material that mates with pipe and fittings. 

E. Corrugated-PE Soiltight Couplings: AASHTO M 294, corrugated, matching pipe and fittings. 

2.4 DRAINS 

A. Grate Openings: See details on drawings. 

2.5 ENCASEMENT FOR PIPING 

A. Standard: ASTM A674 or AWWA C105/A21.5. 

B. Material: cross-laminated HDPE film of 0.004-inch (0.10-mm) minimum thickness. 

C. Form: tube. 

D. Color: Per Owner’s request. 

2.6 CATCH BASINS 

A. Designed Precast Concrete Catch Basins: ASTM C913, precast, reinforced concrete; designed 
in accordance with ASTM C890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural 
loading; of depth, shape, and dimensions indicated, with provision for joint sealants. 

1. Joint Sealants: ASTM C990 (ASTM C990M), bitumen or butyl rubber. 
2. Adjusting Rings: Interlocking rings with level or sloped edge in thickness and shape 

matching catch basin frame and grate. Include sealant recommended by ring 
manufacturer. 

3. Grade Rings: Include two or three reinforced-concrete rings, of 6- to 9-inch (150- to 225-
mm) total thickness, that match 24-inch- (610-mm-) diameter frame and grate. 

4. Steps: FRP ladder; or ASTM A615/A615M, deformed, 1/2-inch (13-mm) steel 
reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place 
both feet on one step and designed to prevent lateral slippage off step. Cast or anchor 
steps into sidewalls at 12- to 16-inch (300- to 400-mm) intervals. Omit steps if total depth 
from floor of catch basin to finished grade is less than 60 (1500) inches (mm). 

5. Pipe Connectors: ASTM C923 (ASTM C923M), resilient, of size required, for each pipe 
connecting to base section. 

B. Frames and Grates: ASTM A536, Grade 60-40-18, ductile iron designed for 150 kips structural 
loading. Include flat grate with small square or short-slotted drainage openings. See drawings 
for grate details. 

1. Size: 24 by 24 inches (610 by 610 mm) minimum unless otherwise indicated. 
2. Grate Free Area: Approximately 50 percent unless otherwise indicated. 
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C. Frames and Grates: ASTM A536, Grade 60-40-18, ductile iron designed for 150 kips structural 
loading. Include 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser with 4-inch- (102-
mm-) minimum width flange, and 26-inch- (660-mm-) diameter flat grate with small square or 
short-slotted drainage openings. See drawings for grate details. 

1. Grate Free Area: Approximately 50 percent unless otherwise indicated. 

2.7 STORMWATER INLETS 

A. Frames and Grates: Heavy duty, in accordance with utility standards. 

2.8 PIPE OUTLETS 

A. Head Walls: Cast-in-place reinforced concrete, with apron and tapered sides. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Section 312000 "Earth Moving." 

3.2 PIPING INSTALLATION 

A. General Locations and Arrangements: Drawing plans and details indicate general location and 
arrangement of underground storm drainage piping. Location and arrangement of piping layout 
take into account design considerations. Install piping as indicated, to extent practical. Where 
specific installation is not indicated, follow piping manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 
continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves, 
and couplings in accordance with manufacturer's written instructions for use of lubricants, 
cements, and other installation requirements. 

C. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes 
and fittings are connected. Reducing size of piping in direction of flow is prohibited. 

D. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-
jacking process of micro tunneling. 

E. Install gravity-flow, non-pressure drainage piping in accordance with the following: 

1. Install piping pitched down in direction of flow. 
2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at 

changes in direction. 
3. Install piping with 24 in (610 mm) minimum cover. 
4. Install corrugated-steel piping in accordance with ASTM A798/A798M. 
5. Install PE corrugated sewer piping in accordance with ASTM D2321. 
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3.3 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, non-pressure drainage piping in accordance with the following: 

1. Join corrugated-steel sewer piping in accordance with ASTM A798/A798M. 
2. Join corrugated-PE piping in accordance with ASTM D3212 for push-on joints. 
3. Join dissimilar pipe materials with non-pressure-type flexible couplings. 

3.4 CATCH BASIN INSTALLATION 

A. Construct catch basins to sizes and shapes indicated. 

B. Set frames and grates to elevations indicated. 

3.5 STORMWATER INLET AND OUTLET INSTALLATION 

A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated. 

3.6 CONCRETE PLACEMENT 

A. Place cast-in-place concrete in accordance with ACI 318 (ACI 318M). 

3.7 CONNECTIONS 

A. Connect non-pressure, gravity-flow drainage piping to existing stormwater drainage system. 

B. Make connections to existing piping and underground manholes. 
1. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to 

DN 500). Remove section of existing pipe, install wye fitting into existing piping, and 
encase entire wye with not less than 6 inches (150 mm) of concrete with 28-day 
compressive strength of 3000 psi (20.7 MPa). 

2. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or 
to underground manholes and structures by cutting into existing unit and creating an 
opening large enough to allow 3 inches (76 mm) of concrete to be packed around 
entering connection. Cut end of connection pipe passing through pipe or structure wall to 
conform to shape of and be flush with inside wall unless otherwise indicated. On outside 
of pipe, manhole, or structure wall, encase entering connection in 6 inches (150 mm) of 
concrete for minimum length of 12 inches (300 mm) to provide additional support of 
collar from connection to undisturbed ground. 

a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi 
(20.7 MPa) unless otherwise indicated. 

b. Use epoxy-bonding compound as interface between new and existing concrete and 
piping materials. 

3. Protect existing piping, manholes, and structures to prevent concrete or debris from 
entering while making tap connections. Remove debris or other extraneous material that 
may accumulate. 
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C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to 
piping rating may be used in applications below unless otherwise indicated. 

1. Use non-pressure-type flexible couplings where required to join gravity-flow, non-
pressure sewer piping unless otherwise indicated. 

a. Unshielded flexible couplings for same or minor difference OD pipes. 
b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different 

OD. 
c. Ring-type flexible couplings for piping of different sizes where annular space 

between smaller piping's OD and larger piping's ID permits installation. 

3.8 IDENTIFICATION 

A. Materials and their installation are specified in Section 312000 "Earth Moving." Arrange for 
installation of green warning tape directly over piping and at outside edge of underground 
structures. 

1. Use detectable warning tape over ferrous piping. 
2. Use detectable warning tape over nonferrous piping and over edges of underground 

structures. 

3.9 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred. 
Inspect after approximately 24 inches (610 mm) of backfill is in place, and again at completion 
of Project. 

1. Submit separate reports for each system inspection. 
2. Defects requiring correction include the following: 

a. Alignment: Less than full diameter of inside of pipe is visible between structures. 
b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder 

of size not less than 92.5 percent of piping diameter. 
c. Damage: Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration: Water leakage into piping. 
e. Exfiltration: Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects are 
within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 
repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems in accordance with requirements of authorities having 

jurisdiction. 
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3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 
advance notice. 

4. Submit a separate report for each test. 
5. Gravity-Flow Storm Drainage Piping: Test in accordance with requirements of authorities 

having jurisdiction, UNI-B-6, and the following: 

a. Exception: Piping with soil tight joints unless required by authorities having 
jurisdiction. 

b. Option: Test plastic piping in accordance with ASTM F1417. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 

3.10 CLEANING 

A. Clean interior of piping of dirt and superfluous materials. Flush with water. 

END OF SECTION 334200 
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	011000 FL - Summary
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Project information.
	2. Work covered by Contract Documents.
	3. Phased construction.
	4. Work performed by Owner.
	5. Multiple Work Packages.
	6. Work under Owner's separate contracts.
	7. Future work not part of this Project.
	8. Owner's product purchase contracts.
	9. Owner-furnished/Contractor-installed (OFCI) products.
	10. Owner-furnished/Owner-installed (OFOI) products.
	11. Contractor-furnished/Owner-installed (CFOI) products.
	12. Contractor's use of site and premises.
	13. Coordination with occupants.
	14. Work restrictions.
	15. Specification and Drawing conventions.
	16. Miscellaneous provisions.

	B. Related Requirements:
	1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures governing temporary use of Owner's facilities.


	1.3 DEFINITIONS
	A. Work Package: A group of specifications, drawings, and schedules prepared by the design team to describe a portion of the Project Work for pricing, permitting, and construction.

	1.4 PROJECT INFORMATION
	A. Project Identification: Berth 4 Reconstruction.
	1. Project Location: 101 Joseph A. Balzano Boulevard, Camden, NJ.

	B. Owner: South Jersey Port Corporation
	2 Aquarium Drive, Suite 100, Camden, NJ 08103
	1. Owner's Representative: Chris Perks
	32TUCperks@southjerseyport.comU32T
	856-757-4919

	C. Architect/Engineer: On-Board Engineering
	2 Penns Way, Suite 400
	New Castle, DE 19720
	302-613-5730
	1. Architect's Representative: Andrew Barnes
	Andrew.Barnes@onboardusa.com
	302-613-5708

	D. Contractor: Will be disclosed after bid has been awarded.
	E. Project Coordinator for Multiple Contracts: Owner shall serve as Project coordinator.

	1.5 WORK COVERED BY CONTRACT DOCUMENTS
	A. The Work of Project is defined by the Contract Documents and includes, but is not limited to, the following:
	1. The South Jersey Port Corporation wants to reconstruct the Berth 4 asphalt course, 171 Crane grade beam, a portion of the Berth 4 Extension, and remove existing railways that will not be used. The project will include Dismantle and Removal (D&R), r...

	B. Type of Contract:
	1. Project will be constructed under a single prime contract.


	1.6 PHASED CONSTRUCTION
	A. Construct the Work in phases, with each phase substantially complete as indicated on Drawings SJPC-G-002, G-004, and G-005.
	1. Phase 1: Dismantle and Remove (D&R) – This work consists of four (4) sub-phases:
	a. Description
	1) Removal of Asphalt and Ballast from Berth 4
	2) Removal of Train rails up to Station 17+50
	3) Removal of crane rail grade beam topping.
	4) Removal of partial stormwater inlets and piping.

	b. Commencement of Construction:
	1) Notice to Proceed: Work of this phase shall commence within schedule set by SJPC after the Notice to Proceed.


	2. Phase 2: New work for entire Berth 4
	a. Repair Stormwater inlets and add new inlet CB-75A
	b. Add new rebar and concrete topping to crane rail grade beam. Repair concrete spall as necessary.
	c. Place concrete in void left in Berth 4 extension by removal of rails.

	3. Phase 3: New work for Northern side of Berth 4
	a. Add new rebar and pour new concrete topping for crane rail.
	b. Repair concrete spalls as necessary.
	c. Add the remainder of ballast, compacted soil and base prior to asphalt.

	4. Phase 4: New work for middle portion of Berth 4
	a. Add new rebar and pour new concrete topping for crane rail.
	b. Repair concrete spalls as necessary.
	c. Add the remainder of ballast, compacted soil and base prior to asphalt.

	5. Phase 5: New work for Southern side of Berth 4
	a. Add new rebar and pour new concrete topping for crane rail.
	b. Repair concrete spalls as necessary.
	c. Add the remainder of ballast, compacted soil and base prior to asphalt.

	6. Phase 6: New work for South side of Berth 4
	a. Add new rebar and pour new concrete topping for crane rail.
	b. Repair concrete spalls as necessary.
	c. Add the remainder of ballast, compacted soil and base prior to asphalt.

	7. Phase 7: Perform the remaining Work. The remaining Work shall be substantially complete at time of Substantial Completion of the Work.

	B. Before commencing Work of each phase, submit an updated copy of Contractor's construction schedule, showing the sequence, commencement and completion dates for all phases of the Work.

	1.7 WORK PERFORMED BY OWNER
	A. Cooperate fully with Owner, so work may be carried out smoothly, without interfering with or delaying Work under this Contract or work by Owner. Coordinate the Work of this Contract with work performed by Owner.
	B. Preceding Work: Owner will perform the following construction operations at Project site. Those operations are scheduled to be substantially complete before Work under this Contract begins.
	1. The owner will provide all construction documents.
	2. The owner will clean and clear Berth 4.


	1.8 WORK UNDER OWNER'S SEPARATE CONTRACTS
	A. Work with Separate Contractors: Cooperate fully with Owner's separate contractors, so work on those contracts may be carried out smoothly, without interfering with or delaying Work under this Contract or other contracts. Coordinate the Work of this...

	1.9 OWNER-FURNISHED/CONTRACTOR-INSTALLED (OFCI) PRODUCTS
	A. Owner's Responsibilities: Owner will furnish products indicated and perform the following, as applicable:
	1. Provide to Contractor Owner-reviewed Product Data, Shop Drawings, and Samples.
	2. Provide for delivery of Owner-furnished products to Project site.
	3. Upon delivery, inspect, with Contractor present, delivered items.
	a. If Owner-furnished products are damaged, defective, or missing, arrange for replacement.

	4. Obtain manufacturer's inspections, service, and warranties.
	5. Inform Contractor of earliest available delivery date for Owner-furnished products.

	B. Contractor's Responsibilities: The Work includes the following, as applicable:
	1. Designate delivery dates of Owner-furnished products in Contractor's construction schedule, utilizing Owner-furnished earliest available delivery dates.
	2. Review Owner-reviewed Product Data, Shop Drawings, and Samples, noting discrepancies and other issues in providing for Owner-furnished products in the Work.
	3. Receive, unload, handle, store, protect, and install Owner-furnished products.
	4. Make building services connections for Owner-furnished products.
	5. Protect Owner-furnished products from damage during storage, handling, and installation and prior to Substantial Completion.
	6. Repair or replace Owner-furnished products damaged following receipt.


	1.10 CONTRACTOR'S USE OF SITE AND PREMISES
	A. Unrestricted Use of Site: Each Contractor shall have full use of Project site (Berth 4) for construction operations during construction period. Contractor's use of Project site is limited only by Owner's right to perform work or to retain other con...
	B. Limits on Use of Site: Limit use of Project site to Berth 4 as indicated. Do not disturb portions of Project site beyond areas in which the Work is indicated.
	1. Limits on Use of Site: Confine construction operations to Berth 4 and Berth 4 extension..
	2. Driveways, Walkways and Entrances: Keep driveways and loading areas serving premises clear and available to Owner, Owner's employees, and emergency vehicles at all times. Do not use these areas for parking or for storage of materials.
	a. Schedule deliveries to minimize use of driveways and entrances by construction operations.
	b. Schedule deliveries to minimize space and time requirements for storage of materials and equipment on-site.


	C. Condition of Existing Grounds: Maintain portions of existing grounds affected by construction operations throughout construction period. Repair damage caused by construction operations.

	1.11 COORDINATION WITH OCCUPANTS
	A. Full Owner Occupancy: Owner will occupy Project site during entire construction period. Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage. Perform the Work so as not to interfere with Owner's day-t...
	1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. Do not close or obstruct walkways, corridors, or other occupied or used facilities without written permission from Owner and approval of authorities ha...
	2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's operations.


	1.12 WORK RESTRICTIONS
	A. Comply with restrictions on construction operations.
	B. On-Site Work Hours: Limit work to between 7 a.m. to 5 p.m., Monday through Friday, unless otherwise indicated. Work hours may be modified to meet Project requirements if approved by Owner and authorities having jurisdiction.
	1. Weekend Hours: Coordinate with South Jersey Port Corporation (SJPC)
	2. Early Morning Hours: Coordinate with South Jersey Port Corporation (SJPC)
	3. Hours for Utility Shutdowns: Coordinate with South Jersey Port Corporation (SJPC)

	C. On-Site Work Day Restrictions: Do not perform work resulting in utility shutdowns on-site during work black-out days indicated by SJPC.
	D. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging for temporary utility services according to requirements indicated:
	1. Notify Owner not less than two (2) days in advance of proposed utility interruptions.
	2. Obtain Owner's written permission before proceeding with utility interruptions.

	E. Noise, Vibration, Dust, and Odors: Coordinate operations that may result in high levels of noise and vibration, dust, odors, or other disruption to Owner occupancy with Owner.
	1. Notify Owner not less than two (2) days in advance of proposed disruptive operations.
	2. Obtain Owner's written permission before proceeding with disruptive operations.

	F. Smoking and Controlled Substance Restrictions: Use of tobacco products, alcoholic beverages, and other controlled substances on Project site or on Owner's property is not permitted.
	G. Employee Identification: Owner will provide identification tags for Contractor personnel working on Project site. Require personnel to use identification tags at all times.
	H. Employee Screening: Comply with Owner's requirements for drug and background screening of Contractor personnel working on Project site.
	1. Maintain list of approved screened personnel with Owner's representative.


	1.13 SPECIFICATION AND DRAWING 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. Imperative mood and streamlined language are generally used in the Specifications. 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.
	2. Text Color: Text used in the Specifications, including units of measure, manufacturer and product names, and other text may appear in multiple colors or underlined as part of a hyperlink; no emphasis is implied by text with these characteristics.
	3. Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks may allow for access to linked information that is not residing in the Specifications. Unless otherwise indicated, linked information is not part of the Contract Documents.
	4. Specification requirements are to be performed by Contractor unless specifically stated otherwise.

	B. Drawing Coordination: Requirements for materials and products identified on Drawings are described in detail in the Specifications. One or more of the following are used on Drawings to identify materials and products:
	1. Terminology: Materials and products are identified by the typical generic terms used in the individual Specifications Sections.
	2. Abbreviations: Materials and products are identified by abbreviations scheduled on Drawings.
	3. Keynoting: Materials and products are identified by reference keynotes referencing Specification Section numbers found in this Project Manual.



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

	013100 FL - Project Management and Coordination
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative provisions for coordinating construction operations on Project, including, but not limited to, the following:
	1. General coordination procedures.
	2. Coordination drawings.
	3. RFIs.
	4. Digital project management procedures.
	5. Project meetings.

	B. Each contractor shall participate in coordination requirements. Certain areas of responsibility are assigned to a specific contractor.

	1.3 DEFINITIONS
	A. RFI: Request for Information. Request from Owner, Construction Manager, Architect, or Contractor seeking information required by or clarifications of the Contract Documents.

	1.4 INFORMATIONAL SUBMITTALS
	A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabula...
	1. Name, address, telephone number, and email address of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.

	B. Key Personnel Names: Within 15 days of starting construction operations, submit a list of key personnel assignments, including superintendent and other personnel in attendance at Project site. Identify individuals and their duties and responsibilit...
	1. Post copies of list in Project meeting room, in temporary field office, and in prominent location in area. Keep list current at all times.


	1.5 GENERAL COORDINATION PROCEDURES
	A. Coordination: Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate construction operations included in different Sections that depe...
	1. Schedule construction operations in sequence required to obtain the best results, where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.

	B. Coordination of Multiple Contracts: Each contractor shall coordinate its construction operations with those of other contractors and entities to ensure efficient and orderly installation of each part of the Work. Each contractor shall coordinate it...
	1. Schedule construction operations in sequence required to obtain the best results, where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum performance and accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.

	C. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination. Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	D. Administrative Procedures: Coordinate scheduling and timing of required administrative procedures with other construction activities and scheduled activities of other contractors to avoid conflicts and to ensure orderly progress of the Work. Such a...
	1. Preparation of Contractor's construction schedule.
	2. Preparation of the schedule of values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Preinstallation conferences.
	7. Project closeout activities.
	8. Startup and adjustment of systems.


	1.6 COORDINATION DRAWINGS
	A. Coordination Drawings, General: Prepare coordination drawings according to requirements in individual Sections, and additionally where installation is not completely indicated on Shop Drawings, where limited space availability necessitates coordina...
	B. Coordination Drawing Organization: Organize coordination drawings as follows:
	1. D&R Work
	2. Concrete Work
	3. Asphalt Work
	4. Review: Architect will review coordination drawings to confirm that, in general, the Work is being coordinated, but not for the details of the coordination, which are Contractor's responsibility. If Architect determines that coordination drawings a...

	C. Coordination Digital Data Files: Prepare coordination digital data files according to the following requirements:
	1. File Preparation Format: Same digital data software program, version, and operating system as original Drawings.
	2. File Submittal Format: Submit or post coordination drawing files using PDF format.
	3. Architect will furnish Contractor one set of digital data files of Drawings for use in preparing coordination digital data files.
	a. Architect makes no representations as to the accuracy or completeness of digital data files as they relate to Drawings.



	1.7 REQUEST FOR INFORMATION (RFI)
	A. General: Immediately on discovery of the need for additional information, clarification, or interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the form specified.
	1. Architect will return without response those RFIs submitted to Architect by other entities controlled by Contractor.
	2. Coordinate and submit RFIs in a prompt manner to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI: Include a detailed, legible description of item needing information or interpretation and the following:
	1. Project name.
	2. Owner name.
	3. Owner's Project number.
	4. Name of Architect and Construction Manager.
	5. Architect's Project number.
	6. Date.
	7. Name of Contractor.
	8. RFI number, numbered sequentially.
	9. RFI subject.
	10. Specification Section number and title and related paragraphs, as appropriate.
	11. Drawing number and detail references, as appropriate.
	12. Field dimensions and conditions, as appropriate.
	13. Contractor's suggested resolution. If Contractor's suggested resolution impacts the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	14. Contractor's signature.
	15. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop Drawings, coordination drawings, and other information necessary to fully describe items needing interpretation.
	a. Include dimensions, thicknesses, structural grid references, and details of affected materials, assemblies, and attachments on attached sketches.


	C. RFI Forms: Software-generated form with substantially the same content as indicated above, acceptable to Architect.
	1. Attachments shall be electronic files in PDF format.

	D. Architect's and Construction Manager's Action: Architect and Construction Manager will review each RFI, determine action required, and respond. Allow seven days for Architect's response for each RFI. RFIs received by Architect or Construction Manag...
	1. The following Contractor-generated RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for approval of Contractor's means and methods.
	d. Requests for coordination information already indicated in the Contract Documents.
	e. Requests for adjustments in the Contract Time or the Contract Sum.
	f. Requests for interpretation of Architect's actions on submittals.
	g. Incomplete RFIs or inaccurately prepared RFIs.

	2. Architect's action may include a request for additional information, in which case Architect's time for response will date from time of receipt by Architect or Construction Manager of additional information.
	3. Architect's action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Proposal
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Architect and Construction Manager in writing within 5 days of receipt of the RFI response.


	E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log bi-weekly.
	1. Project name.
	2. Name and address of Contractor.
	3. Name and address of Architect and Construction Manager.
	4. RFI number, including RFIs that were returned without action or withdrawn.
	5. RFI description.
	6. Date the RFI was submitted.
	7. Date Architect's and Construction Manager's response was received.
	8. Identification of related Minor Change in the Work, Construction Change Directive, and Proposal Request, as appropriate.

	F. On receipt of Architect's and Construction Manager's action, update the RFI log and immediately distribute the RFI response to affected parties. Review response and notify Architect and Construction Manager within seven days if Contractor disagrees...

	1.8 PROJECT MEETINGS
	A. General: Construction Manager will schedule and conduct meetings and conferences at Project site unless otherwise indicated.
	1. Attendees: Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting. Notify Owner and Architect of scheduled meeting dates and times a minimum of seven days prior to meeting.
	2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.
	3. Minutes: Entity responsible for conducting meeting will record significant discussions and agreements achieved. Distribute the meeting minutes to everyone concerned, including Owner, Construction Manager, and Architect, within three days of the mee...

	B. Preconstruction Conference: Construction Manager will schedule and conduct a preconstruction conference before starting construction, at a time convenient to Owner and Architect, but no later than 15 days after execution of the Agreement.
	1. Attendees: Authorized representatives of Owner, Construction Manager, Architect, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference. Participants at the...
	2. Agenda: Discuss items of significance that could affect progress, including the following:
	a. Responsibilities and personnel assignments.
	b. Tentative construction schedule.
	c. Phasing.
	d. Critical work sequencing and long lead items.
	e. Designation of key personnel and their duties.
	f. Lines of communications.
	g. Use of web-based Project software.
	h. Procedures for processing field decisions and Change Orders.
	i. Procedures for RFIs.
	j. Procedures for testing and inspecting.
	k. Procedures for processing Applications for Payment.
	l. Distribution of the Contract Documents.
	m. Submittal procedures.
	n. Preparation of Record Documents.
	o. Work restrictions.
	p. Working hours.
	q. Owner's occupancy requirements.
	r. Responsibility for temporary facilities and controls.
	s. Procedures for disruptions and shutdowns.
	t. Construction waste management and recycling.
	u. Parking availability.
	v. Office, work, and storage areas.
	w. Equipment deliveries and priorities.
	x. First aid.
	y. Security.
	z. Progress cleaning.

	3. Minutes: Entity responsible for conducting meeting will record and distribute meeting minutes.

	C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each construction activity when required by other Sections and when required for coordination with other construction.
	1. Attendees: Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the mee...
	2. Agenda: Review progress of other construction activities and preparations for the particular activity under consideration, including requirements for the following:
	a. Contract Documents.
	b. Options.
	c. Related RFIs.
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals.
	h. Review of mockups.
	i. Possible conflicts.
	j. Compatibility requirements.
	k. Time schedules.
	l. Weather limitations.
	m. Manufacturer's written instructions.
	n. Compatibility of materials.
	o. Temporary facilities and controls.
	p. Space and access limitations.
	q. Regulations of authorities having jurisdiction.
	r. Testing and inspecting requirements.
	s. Installation procedures.
	t. Coordination with other work.
	u. Required performance results.
	v. Protection of adjacent work.
	w. Protection of construction and personnel.

	3. Record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	4. Reporting: Distribute minutes of the meeting to each party present and to other parties requiring information.
	5. Do not proceed with installation if the conference cannot be successfully concluded. Initiate whatever actions are necessary to resolve impediments to the performance of the Work and reconvene the conference at earliest feasible date.

	D. Progress Meetings: Construction Manager will conduct progress meetings at biweekly intervals.
	1. Coordinate dates of meetings with preparation of payment requests.
	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 sche...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site use.
	8) Temporary facilities and controls.
	9) Progress cleaning.
	10) Quality and work standards.
	11) Status of correction of deficient items.
	12) Field observations.
	13) Status of RFIs.
	14) Status of Proposal Requests.
	15) Pending changes.
	16) Status of Change Orders.
	17) Pending claims and disputes.
	18) Documentation of information for payment requests.


	3. Minutes: Entity responsible for conducting the meeting will record and distribute the meeting minutes to each party present and to parties requiring information.
	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.

	4. Agenda: Review and correct or approve minutes of the previous coordination meeting. Review other items of significance that could affect progress. Include topics for discussion as appropriate to status of Project.
	a. Combined Contractor's Construction Schedule: Review progress since the last coordination meeting. Determine whether each contract is on time, ahead of schedule, or behind schedule, in relation to combined Contractor's construction schedule. Determi...
	b. Schedule Updating: Revise combined Contractor's construction schedule after each coordination meeting, where revisions to the schedule have been made or recognized. Issue revised schedule concurrently with report of each meeting.
	c. Review present and future needs of each contractor present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site use.
	8) Temporary facilities and controls.
	9) Work hours.
	10) Hazards and risks.
	11) Progress cleaning.
	12) Quality and work standards.
	13) Status of RFIs.
	14) Proposal Requests.
	15) Change Orders.
	16) Pending changes.


	5. Reporting: Record meeting results and distribute copies to everyone in attendance and to others affected by decisions or actions resulting from each meeting.



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

	024116 FL - Structure Demolition
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of Berth 4 Asphalt, rails, concrete, inlet topping, damaged piping and ballast.
	2. Salvaging items for reuse by Owner.

	B. Related Requirements:
	1. Section 011000 "Summary" for use of the premises and phasing requirements.
	2. Section 013200 "Construction Progress Documentation" for preconstruction photographs taken before building demolition.
	3. Section 024119 "Selective Demolition" for partial demolition of Berth 4 extension. Also included is spall or concrete repair outside of Berth 4 construction area.
	4. Section 311000 "Site Clearing" for site clearing and removal of above- and below-grade site improvements not part of berth demolition.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and SJPC personnel ready for reuse. Determine through SJPC if any items are to be salvaged for other use.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 PREINSTALLATION MEETINGS
	A. Pre-demolition Conference: Conduct conference at 101 Joseph A. Balzano Boulevard, Camden, NJ, Berth 4.
	1. Inspect and discuss condition of construction to be demolished.
	2. Review structural load limitations of existing structures.
	3. Review and finalize berth demolition schedule and verify availability of demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review and finalize protection requirements.
	5. Review procedures for noise control and dust control.
	6. Review procedures for protection of adjacent structures.
	7. Review items to be salvaged and returned to Owner.


	1.6 INFORMATIONAL SUBMITTALS
	A. Engineering Survey: Submit engineering survey of condition of Berth 4.
	B. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property, for dust control and for noise control. Indicate proposed locations and construction of barriers if neces...
	C. Schedule of Berth 4 Demolition Activities: Indicate the following:
	1. Detailed sequence of demolition work, with starting and ending dates for each activity.
	2. Temporary interruption of utility services.

	D. Pre-demolition Photographs or Video: Show existing conditions of adjoining construction and site improvements including finish surfaces, that might be misconstrued as damage caused by salvage and demolition operations. Submit before the Work begins.

	1.7 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.8 FIELD CONDITIONS
	A. Berth area to be demolished will be vacated and contractor shall comply with SJPC to work around ship loading and unloading schedules. Loading and Unloading will not be discontinued before start of the Work.
	B. Building adjacent to which the demolition area will be occupied. Conduct Berth 4 demolition so operations of occupied buildings will not be disrupted.
	1. Provide not less than 72 hours' notice of activities that will affect operations of occupied buildings.
	2. Maintain access to existing walkways, exits, and other facilities used by occupants of buildings.
	a. Do not close or obstruct walkways, exits, or other facilities used by occupants of adjacent buildings without written permission from authorities having jurisdiction.


	C. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	1. Before Berth 4 demolition, Owner will remove the following items:
	a. Debris around the area.


	D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	1. Hazardous materials will be removed by Owner before start of the Work.
	2. If materials suspected of containing hazardous materials are encountered, do not disturb; immediately notify Architect and Owner. Hazardous materials will be removed by Owner under a separate contract.

	E. On-site storage or sale of removed items or materials is not permitted.

	1.9 COORDINATION
	A. Arrange demolition schedule so as not to interfere with Owner's on-site operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.

	2.2 SOIL MATERIALS
	A. Satisfactory Soils: Comply with requirements in Section 312000 "Earth Moving.”


	PART 3 -  EXECUTION
	3.1 DEMOLITION CONTRACTOR
	A. Demolition Contractor:
	1. A qualified demolition contractor, approved by South Jersey Port Corporation (SJPC) shall be selected to perform this work.


	3.2 EXAMINATION
	A. Verify that any utilities have been disconnected and capped before starting demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Perform a survey of condition of Berth 4 to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during building demolition operations.
	D. Verify that hazardous materials have been remediated before proceeding with demolition operations.
	E. Inventory and record the condition of items to be removed and salvaged.

	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Utilities to be Disconnected:
	1. Owner will arrange to shut off utilities when requested by Contractor.
	2. If removal, relocation, or abandonment of utility services will affect adjacent occupied buildings, then provide temporary utilities that bypass buildings and structures to be demolished and that maintain continuity of service to other buildings an...
	3. Do not start demolition work until utility disconnecting and sealing have been completed and verified in writing.


	3.4 PROTECTION
	A. Existing Facilities: Protect adjacent walkways, building entries, and other building facilities during demolition operations. Maintain exits from existing buildings.
	B. Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or structural support to preserve stability and prevent unexpected movement or collapse of construction being demolished.
	1. Strengthen or add new supports when required during progress of demolition.

	C. Existing Utilities to Remain: Maintain utility services to remain and protect from damage during demolition operations.
	1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless authorized in writing by Owner and authorities having jurisdiction.
	2. Provide temporary services during interruptions to existing utilities, as acceptable to Owner and authorities having jurisdiction.
	a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of service is required during changeover.


	D. Temporary Protection: Erect temporary protection, where required by authorities having jurisdiction.
	1. Protect building and facilities from damage due to demolition activities.
	2. Protect existing site improvements and appurtenances to remain.
	3. Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	4. Provide protection to ensure safe passage of people around building demolition area and to and from occupied portions of adjacent buildings and structures.

	E. Remove temporary barriers and protections where hazards no longer exist. Where open excavations or other hazardous conditions remain, leave temporary barriers and protections in place.

	3.5 DEMOLITION, GENERAL
	A. General: Demolish indicated Berth topping, crane rail topping, inlet topping, etc. completely. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Do not use cutting torches until work area is cleared of flammable materials. Maintain portable fire-suppression devices during flame-cutting operations.
	2. Maintain fire watch during and for at least 1 hour after flame-cutting operations.
	3. Maintain adequate ventilation when using cutting torches.
	4. Locate demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.

	B. Site Access and Temporary Controls: Conduct building demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction. Provide alternate routes around closed or obstructed trafficways if required by auth...
	2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply with governing environmental-protection regulations. Do not use water when it may damage adjacent construction or create hazardous or objectionable conditions, such ...

	C. Explosives: Use of explosives is not permitted.

	3.6 DEMOLITION BY MECHANICAL MEANS
	A. Proceed with demolition of Berth area systematically, from one end to the other.
	B. Remove debris from Berth area during each D&R phase.
	C. D&R shall not disturb any of the below grade construction, including but not limited to:
	1. Utilities – Electrical
	2. Utilities – Stormwater
	3. Underground piping unless noted.
	4. Concrete Diaphragm
	5. Crane rail grade beam foundation


	3.7 SITE RESTORATION
	A. Below-Grade Areas: Rough grade below-grade areas ready for further excavation or new construction.
	B. Site Grading: Uniformly rough grade area of demolished construction to a smooth surface, free from irregular surface changes. Provide a smooth transition between adjacent existing grades and new grades.

	3.8 REPAIRS
	A. Promptly repair damage to any areas caused by demolition operations.

	3.9 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Do not burn demolished materials.

	3.10 CLEANING
	A. Clean area and improvements of dust, dirt, and debris caused by building demolition operations. Return adjacent areas to condition existing before building demolition operations began.



	024119 FL - Selective Demolition
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected site elements.

	B. Related Requirements:
	1. Section 011000 "Summary" for restrictions on use of the premises, Owner-occupancy requirements, and phasing requirements.
	2. Section 311000 "Site Clearing" for site clearing and removal of above- and below-grade improvements not part of selective demolition.


	1.3 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	C. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	D. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.4 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.5 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	1. Before selective demolition, Owner will remove the following items:
	a. Debris from Berth 4 area.


	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.

	1.6 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.

	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. Owner will arrange to shut off indicated services/systems when requested by Contractor.
	2. Arrange to shut off utilities with utility companies.
	3. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.


	3.3 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, one end of the berth to another based on the plans. Complete selective demolition operations in phases as shown on the phasing drawings.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, or hamme...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as inlets, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppression devices du...
	5. Maintain fire watch during and for at least 1 hour after flame-cutting operations.
	6. Maintain adequate ventilation when using cutting torches.
	7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	8. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads where not supported.
	9. Dispose of demolished items and materials promptly.

	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Work in Historic Areas: Selective demolition may be performed only in areas of Project that are not designated as historic. In historic spaces, areas, and rooms, or on historic surfaces, the terms "demolish" or "remove" shall mean historic "removal...
	D. Removed and Salvaged Items:
	1. Clean salvaged items.
	2. Store items in a secure area until delivery to Owner.
	3. Transport items to Owner's storage area designated by Owner.
	4. Protect items from damage during transport and storage.

	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and r...

	3.4 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Crane Rail concrete: Demolish in small sections. Using power-driven saw or hand tools, cut concrete to a depth shown on drawings to expose rebar at junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of areas be...
	B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, and then remove concrete between saw cuts.
	C. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.
	D. Asphalt: Saw cut perimeter of area to be demolished and then break up and remove. Remove ballast as well.

	3.5 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved construction and demolition waste landfill acceptable to authorities having jurisdiction.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.

	B. Burning: Do not burn demolished materials.

	3.6 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.

	3.7 SELECTIVE DEMOLITION SCHEDULE
	A. Remove: Concrete, Asphalt, rails, broken piping, inlet concrete, crane rail grade beam concrete and rebar, ballast, 115 rails, 135 rails.
	B. Existing to Remain: Crane Rail



	031000 FL - Concrete Forming and Accessories
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Form-facing material for cast-in-place concrete.
	2. Form liners.
	3. Insulating concrete forms.
	4. Shoring, bracing, and anchoring.


	1.3 DEFINITIONS
	A. Form-Facing Material: Temporary structure or mold for the support of concrete while the concrete is setting and gaining sufficient strength to be self-supporting.
	B. Formwork: The total system of support of freshly placed concrete, including the mold or sheathing that contacts the concrete, as well as supporting members, hardware, and necessary bracing.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at 101 Joseph A. Balzano Boulevard, Camden, NJ – Berth 4.
	1. Review the following:
	a. Special inspection and testing and inspecting agency procedures for field quality control.
	b. Construction, movement, contraction, and isolation joints
	c. Forms and form-removal limitations.
	d. Shoring and reshoring procedures.
	e. Anchor rod and anchorage device installation tolerances.



	1.5 ACTION SUBMITTALS
	A. Product Data: For each of the following:
	1. Exposed surface form-facing material.
	2. Concealed surface form-facing material.
	3. Void forms.
	4. Form liners.
	5. Insulating concrete forms.
	6. Form ties.
	7. Waterstops.
	8. Form-release agent.

	B. Shop Drawings: Prepared by, and signed and sealed by, a qualified professional engineer responsible for their preparation, detailing fabrication, assembly, and support of forms.
	1. For exposed vertical concrete walls, indicate dimensions and form tie locations.
	2. Indicate dimension and locations of construction and movement joints required to construct the structure in accordance with 34TACI 30134T44T (ACI 301M)44T.
	a. Location of construction joints is subject to approval of the Architect.

	3. Indicate location of waterstops.
	4. Indicate form liner layout and form line termination details.
	5. Indicate proposed schedule and sequence of stripping of forms, shoring removal, and reshoring installation and removal.
	6. Indicate layout of insulating concrete forms, dimensions, course heights, form types, and details.

	C. Samples:
	1. For waterstops.
	2. For Form Liners: 34T12-inch by 12-inch34T44T (305-mm by 305-mm)44T sample, indicating texture.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing and inspection agency.
	B. Research Reports: For insulating concrete forms indicating compliance with International Code Council Acceptance Criteria AC353.
	C. Field quality-control reports.
	D. Minutes of preinstallation conference.

	1.7 QUALITY ASSURANCE
	A. Testing and Inspection Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.
	B. Mockups: Formed surfaces to demonstrate typical joints, surface finish, texture, tolerances, and standard of workmanship.
	1. Build panel approximately 34T100 sq. ft.34T44T (9.3 sq. m)44T in the location indicated or, if not indicated, as directed by Architect.
	2. Subject to compliance with requirements, approved mockups may become part of the completed Work.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Form Liners: Store form liners under cover to protect from sunlight.
	B. Insulating Concrete Forms: Store forms off ground and under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.
	C. Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Concrete Formwork: Design, engineer, erect, shore, brace, and maintain formwork, shores, and reshores in accordance with 34TACI 30134T44T (ACI 301M)44T, to support vertical, lateral, static, and dynamic loads, and construction loads that might be a...
	1. Design wood panel forms in accordance with APA's "Concrete Forming Design/Construction Guide."
	2. Design formwork to limit deflection of form-facing material to 1/240 of center-to-center spacing of supports.
	a. For architectural concrete specified in Section 033300 "Architectural Concrete," limit deflection of form-facing material, studs, and walers to 0.0025 times their respective clear spans (L/400).


	B. Design, engineer, erect, shore, brace, and maintain insulating concrete forms in accordance with 34TACI 30134T44T (ACI 301M)44T, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure ...
	1. Design cross ties to transfer the effects of the following loads to the cast-in-place concrete core:
	a. Wind Loads: As indicated on Drawings.
	1) Horizontal Deflection Limit: Not more than 1/360 of the wall height.




	2.2 FORM-FACING MATERIALS
	A. As-Cast Surface Form-Facing Material:
	1. Provide continuous, true, and smooth concrete surfaces.
	2. Furnish in largest practicable sizes to minimize number of joints.
	3. Acceptable Materials: As required to comply with Surface Finish designations specified in Section 033000 "Cast-In-Place Concrete, and as follows:
	a. Plywood, metal, or other approved panel materials.
	b. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	1) APA HDO (high-density overlay).
	2) APA MDO (medium-density overlay); mill-release agent treated and edge sealed.
	3) APA Structural 1 Plyform, B-B or better; mill oiled and edge sealed.
	4) APA Plyform Class I, B-B or better; mill oiled and edge sealed.



	B. Concealed Surface Form-Facing Material: Lumber, plywood, metal, plastic, or another approved material.
	1. Provide lumber dressed on at least two edges and one side for tight fit.

	C. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally sufficient to support weight of plastic concrete and other superimposed loads.

	2.3 WATERSTOPS
	A. Flexible Rubber Waterstops: U.S. Army Corps of Engineers CRD-C 513, for embedding in concrete to prevent passage of fluids through joints, with factory fabricated corners, intersections, and directional changes.
	1. Profile: Flat dumbbell with center bulb
	2. Dimensions: 34T4 inches by 3/16 inch thick34T44T (100 mm by 4.8 mm thick)44T non-tapered.

	B. Chemically Resistant Flexible Waterstops: Thermoplastic elastomer rubber waterstops for embedding in concrete to prevent passage of fluids through joints; resistant to oils, solvents, and chemicals, with factory fabricate corners, intersections, an...
	1. Profile: Flat dumbbell with center bulb.
	2. Dimensions: 34T4 inches by 3/16 inch thick34T44T (100 mm by 4.8 mm thick)44T non-tapered.

	C. Flexible PVC Waterstops: U.S. Army Corps of Engineers CRD-C 572, for embedding in concrete to prevent passage of fluids through joints, with factory fabricate corners, intersections, and directional changes.
	1. Profile: Flat dumbbell with center bulb
	2. Dimensions: 34T4 inches by 3/16 inch thick34T44T (100 mm by 4.8 mm thick)44T non-tapered.


	2.4 RELATED MATERIALS
	A. Reglets: Fabricate reglets of not less than 34T0.022-inch-34T44T (0.55-mm-)44T thick, galvanized-steel sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris.
	B. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 34T0.034 inch34T44T (0.85 mm)44T thick, with bent tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris.
	C. Chamfer Strips: Wood, metal, PVC, or rubber strips, 34T3/4 by 3/4 inch34T44T (19 by 19 mm)44T, minimum.
	D. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	E. Form-Release Agent: Commercially formulated form-release agent that does not bond with, stain, or adversely affect concrete surfaces and does not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
	2. Form release agent for form liners shall be acceptable to form liner manufacturer.

	F. Form Ties: Factory-fabricated, removable or snap-off, glass-fiber-reinforced plastic or metal form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that leave no corrodible metal closer than 34T1 inch34T44T (25 mm)44T to the plane of exposed concrete surface.
	2. Furnish ties that, when removed, leave holes no larger than 34T1 inch34T44T (25 mm)44T in diameter in concrete surface.
	3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or waterproofing.



	PART 3 -  EXECUTION
	3.1 INSTALLATION OF FORMWORK
	A. Comply with 34TACI 30134T44T (ACI 301M)44T.
	B. Construct formwork, so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of 34TACI 11734T44T (ACI 117M)44T and to comply with the Surface Finish designations specified in Secti...
	C. Limit concrete surface irregularities as follows:
	1. Surface Finish-1.0: ACI 117 Class D, 34T1 inch34T44T (25 mm)44T.
	2. Surface Finish-2.0: ACI 117 Class B, 34T1/4 inch34T44T (6 mm)44T.
	3. Surface Finish-3.0: ACI 117 Class A, 34T1/8 inch34T44T (3.0 mm)44T.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	1. Minimize joints.
	2. Exposed Concrete: Symmetrically align joints in forms.

	E. Construct removable forms for easy removal without hammering or prying against concrete surfaces.
	1. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces.
	2. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
	3. Install keyways, reglets, recesses, and other accessories, for easy removal.

	F. Do not use rust-stained, steel, form-facing material.
	G. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.
	1. Provide and secure units to support screed strips
	2. Use strike-off templates or compacting-type screeds.

	H. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.
	1. Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete mortar.
	2. Locate temporary openings in forms at inconspicuous locations.

	I. Chamfer exterior corners and edges of permanently exposed concrete.
	J. At construction joints, overlap forms onto previously placed concrete not less than 34T12 inches34T44T (305 mm)44T.
	K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.
	1. Determine sizes and locations from trades providing such items.
	2. Obtain written approval of Architect prior to forming openings not indicated on Drawings.

	L. Construction and Movement Joints:
	1. Construct joints true to line with faces perpendicular to surface plane of concrete.
	2. Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	3. Place joints perpendicular to main reinforcement.
	4. Locate joints for beams, slabs, joists, and girders in the middle third of spans.
	a. Offset joints in girders a minimum distance of twice the beam width from a beam-girder intersection.


	M. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.
	N. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	O. Re-tighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	P. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 INSTALLATION OF EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.
	1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC 303.
	3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.
	4. Install dovetail anchor slots in concrete structures, as indicated on Drawings.
	5. Clean embedded items immediately prior to concrete placement.


	3.3 INSTALLATION OF WATERSTOPS
	A. Flexible Waterstops: Install in construction joints and at other joints indicated to form a continuous diaphragm.
	1. Install in longest lengths practicable.
	2. Locate waterstops in center of joint unless otherwise indicated on Drawings.
	3. Allow clearance between waterstop and reinforcing steel of not less than 2 times the largest concrete aggregate size specified in Section 033000 "Cast-In-Place Concrete."
	4. Secure waterstops in correct position at 34T12 inches34T44T (305 mm)44T on center.
	5. Field fabricate joints in accordance with manufacturer's instructions using heat welding.
	a. Miter corners, intersections, and directional changes in waterstops.
	b. Align center bulbs.

	6. Clean waterstops immediately prior to placement of concrete.
	7. Support and protect exposed waterstops during progress of the Work.


	3.4 INSTALLATION OF INSULATING CONCRETE FORMS
	A. Comply with 34TACI 30134T44T (ACI 301M)44T and manufacturer's instructions.
	B. Construct formwork, so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of 34TACI 11734T44T (ACI 117M)44T.
	C. Install forms in running bond pattern.
	1. Align joints.
	2. Align furring strips.

	D. Construct forms tight to prevent loss of concrete mortar.
	E. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.
	1. Determine sizes and locations from trades providing such items.
	2. Obtain written approval of Architect prior to forming openings not indicated on Drawings.

	F. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.
	1. Locate ports and openings in bottom of vertical forms, in inconspicuous location, to allow flushing water to drain.
	2. Close temporary ports and openings with tight fitting panels, flush with inside face of form, and neatly fitted, so joints will not be apparent in exposed concrete surfaces.

	G. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	H. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	I. Shore insulating concrete forms to ensure stability and to resist stressing imposed by construction loads.

	3.5 REMOVING AND REUSING FORMS
	A. Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 34T50 deg F34T44T (10 deg C)44T for 24 hours after placing concrete. Concr...
	1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support weight of concrete in place until concrete has achieved at least 70 percent of its 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

	B. Clean and repair surfaces of forms to be reused in the Work.
	1. Split, frayed, delaminated, or otherwise damaged form-facing material are unacceptable for exposed surfaces.
	2. Apply new form-release agent.

	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
	1. Align and secure joints to avoid offsets.
	2. Do not use patched forms for exposed concrete surfaces unless approved by the Architect.


	3.6 SHORING AND RESHORING INSTALLATION
	A. Comply with 34TACI 31834T44T (ACI 318M)44T and 34TACI 30134T44T (ACI 301M)44T for design, installation, and removal of shoring and reshoring.
	1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

	B. In multistory construction, extend shoring or reshoring over a sufficient number of stories to distribute loads in such a manner that no floor or member will be excessively loaded or will induce tensile stress in concrete members without sufficient...
	C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and provide adequate reshoring to support construction without excessive stress or deflection.

	3.7 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.
	C. Inspections:
	1. Inspect formwork for shape, location, and dimensions of the concrete member being formed.
	2. Inspect insulating concrete forms for shape, location, and dimensions of the concrete member being formed.




	032000 FL - Concrete Reinforcing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Steel reinforcement bars.
	2. Welded-wire reinforcement.

	B. Related Requirements:
	1. Section 033000 "Cast in Place Concrete” for concrete to be installed on-site.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at:
	101 Joseph A. Balzano Boulevard, Camden, NJ.
	1. Review the following:
	a. Special inspection and testing and inspecting agency procedures for field quality control.
	b. Construction contraction and isolation joints.
	c. Steel-reinforcement installation.



	1.4 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Each type of steel reinforcement.
	2. Epoxy repair coating.
	3. Zinc repair material.
	4. Bar supports.
	5. Mechanical splice couplers.

	B. Sustainable Design Submittals:
	1. 49TContractor to submit design submittals to SJPC49T

	C. Shop Drawings: Comply with ACI SP-066:
	1. Include placing drawings that detail fabrication, bending, and placement.
	2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, location of splices, lengths of lap splices, details of mechanical splice couplers, details of welding splices, tie spacing, hoop spa...
	3. For structural thermal break insulated connection system, indicate general configuration, insulation dimensions, tension bars, compression pads, shear bars, and dimensions.

	D. Construction Joint Layout: Indicate proposed construction joints required to build the structure.
	1. Location of construction joints is subject to approval of the Architect. Comply with notes on design package.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Statements: For testing and inspection agency.
	B. Delegated-Design Engineer Qualifications: Include the following:
	1. Experience providing delegated-design engineering services of the type indicated.
	2. Documentation that delegated-design engineer is licensed in the state of New Jersey in which Project is located.

	C. Welding certificates.
	1. Reinforcement To Be Welded: Welding procedure specification in accordance with AWS D1.4/D1.4M

	D. Material Certificates: For each of the following, signed by manufacturers:
	1. Epoxy-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification."
	2. Dual-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification."

	E. Material Test Reports: For the following, from a qualified testing agency:
	1. Steel Reinforcement:
	a. For reinforcement to be welded, mill test analysis for chemical composition and carbon equivalent of the steel in accordance with ASTM A706/A706M.

	2. Mechanical splice couplers.

	F. Field quality-control reports.
	G. Minutes of preinstallation conference.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.
	B. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.4/D 1.4M.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage and to avoid damaging coatings on steel reinforcement.
	1. Store reinforcement to avoid contact with earth.
	2. Do not allow epoxy-coated reinforcement to be stored outdoors for more than 60 days without being stored under an opaque covering.



	PART 2 -  PRODUCTS
	2.1 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A615/A615M, 34TGrade 6034T44T (Grade 420)44T deformed.
	B. Low-Alloy Steel Reinforcing Bars: ASTM A706/A706M, deformed.
	C. Headed-Steel Reinforcing Bars: ASTM A970/A970M.
	D. Galvanized Reinforcing Bars:
	1. Steel Bars: ASTM A615/A615M, 34TGrade 6034T44T (Grade 420)44T deformed bars.
	2. Zinc Coating: ASTM A767/A767M, Class II zinc coated after fabrication and bending.

	E. Epoxy-Coated Reinforcing Bars:
	1. Steel Bars: ASTM A615/A615M, 34TGrade 6034T44T (Grade 420)44T deformed bars.
	2. Epoxy Coating: ASTM A775/A775M with less than 2 percent damaged coating in each 34T12-inch34T44T (305-mm)44T bar length.

	F. Dual-Coated Reinforcing Bars: ASTM A1055/A1055M.
	1. Steel Bars: ASTM A615/A615M, 34TGrade 6034T44T (Grade 420)44T deformed bars.
	2. Zinc Coating: ASTM A1055/A1055M Type II.
	3. Epoxy Coating: ASTM A775/A775M with less than 2 percent damaged coating in each 34T12-inch34T44T (300-mm)44T bar length.


	2.2 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars: ASTM A615/A615M, 34TGrade 6034T44T (Grade 420)44T, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Epoxy-Coated Joint Dowel Bars: ASTM A615/A615M, 34TGrade 6034T44T (Grade 420)44T, plain-steel bars, ASTM A775/A775M epoxy coated.
	C. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded-wire reinforcement in place.
	1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance with CRSI's "Manual of Standard Practice," of greater compressive strength than concrete and as follows:
	a. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire, all-plastic bar supports, or CRSI Class 2 stainless steel bar supports.
	b. For epoxy-coated reinforcement, use CRSI Class 1A epoxy-coated or other dielectric-polymer-coated wire bar supports.
	c. For dual-coated reinforcement, use CRSI Class 1A epoxy-coated or other dielectric-polymer-coated wire bar supports.
	d. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar supports.


	D. Mechanical Splice Couplers: 34TACI 31834T44T (ACI 318M)44T Type 2, same material of reinforcing bar being spliced; compression-only type or dowel-bar type.
	E. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 34T0.0508 inch34T44T (1.2908 mm)44T in diameter.
	1. Finish: Plain or Galvanized

	F. Stainless Steel Tie Wire: ASTM A1022/A1022M, not less than 34T0.0508 inch34T44T (1.2908 mm)44T in diameter.
	G. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on reinforcement and complying with ASTM A775/A775M.
	H. Zinc Repair Material: ASTM A780/A780M.

	2.3 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protection of In-Place Conditions:
	1. Do not cut or puncture vapor retarder.
	2. Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that reduce bond to concrete.

	3.2 INSTALLATION OF STEEL REINFORCEMENT
	A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement.
	B. Accurately position, support, and secure reinforcement against displacement.
	1. Locate and support reinforcement with bar supports to maintain minimum concrete cover.
	2. Do not tack weld crossing reinforcing bars.

	C. Preserve clearance between bars of not less than 34T1 inch34T44T (25 mm)44T, not less than one bar diameter, or not less than 1-1/3 times size of large aggregate, whichever is greater.
	D. Provide concrete coverage in accordance with 34TACI 31834T44T (ACI 318M)44T.
	E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	F. Splices: Lap splices as indicated on Drawings.
	1. Bars indicated to be continuous, and all vertical bars shall be lapped not less than 36 bar diameters at splices, or 34T24 inches34T44T (610 mm)44T, whichever is greater.
	2. Stagger splices in accordance with 34TACI 31834T44T (ACI 318M)44T.
	3. Mechanical Splice Couplers: Install in accordance with manufacturer's instructions.
	4. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on Drawings.

	G. Install structural thermal break insulated connection system in accordance with manufacturer's instructions.
	H. Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair coating in accordance with ASTM D3963/D3963M.
	I. Dual-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair coating in accordance with ASTM D3963/D3963M.
	J. Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair material in accordance with ASTM A780/A780M.

	3.3 JOINTS
	A. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement.
	2. Continue reinforcement across construction joints unless otherwise indicated.
	3. Do not continue reinforcement through sides of strip placements of floors and slabs.

	B. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or asphalt coat one-half of dowel length, to prevent concrete bonding to one side of joint.

	3.4 INSTALLATION TOLERANCES
	A. Comply with 34TACI 11734T44T (ACI 117M)44T.

	3.5 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections and prepare test reports.
	B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.
	C. Inspections:
	1. Steel-reinforcement placement.
	2. Steel-reinforcement mechanical splice couplers.
	3. Steel-reinforcement welding.

	D. Manufacturer's Inspections: Engage manufacturer of structural thermal break insulated connection system to inspect completed installations prior to placement of concrete, and to provide written report that installation complies with manufacturer's ...



	033000 FL - Cast-In-Place Concrete
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Cast-in-place concrete, including concrete materials, mixture design, placement procedures, and finishes.

	B. Related Requirements:
	1. Section 031000 "Concrete Forming and Accessories" for form-facing materials, form liners, insulating concrete forms, and waterstops.
	2. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire reinforcement.
	3. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground.


	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at 101 Joseph A. Balzano Boulevard, Camden, NJ – Berth 4.
	1. Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the following:
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete Subcontractor.

	2. Review the following:
	a. Special inspection and testing and inspecting agency procedures for field quality control.
	b. Construction joints, control joints, isolation joints, and joint-filler strips.
	c. Semirigid joint fillers.
	d. Vapor-retarder installation.
	e. Anchor rod and anchorage device installation tolerances.
	f. Cold and hot weather concreting procedures.
	g. Concrete finishes and finishing.
	h. Curing procedures.
	i. Shoring and reshoring procedures.
	j. Forms and form-removal limitations.
	k. Concrete repair procedures.
	l. Concrete protection.
	m. Initial curing and field curing of field test cylinders (ASTM C31/C31M.)
	n. Protection of field cured field test cylinders.



	1.5 ACTION SUBMITTALS
	A. Product Data: For each of the following.
	1. Portland cement.
	2. Fly ash.
	3. Slag cement.
	4. Blended hydraulic cement.
	5. Silica fume.
	6. Performance-based hydraulic cement
	7. Aggregates.
	8. Admixtures:
	a. Include limitations of use, including restrictions on cementitious materials, supplementary cementitious materials, air entrainment, aggregates, temperature at time of concrete placement, relative humidity at time of concrete placement, curing cond...

	9. Color pigments.
	10. Fiber reinforcement.
	11. Vapor retarders.
	12. Curing materials.
	13. Joint Fillers.
	14. Repair materials.

	B. Design Mixtures: For each concrete mixture, include the following:
	1. Mixture identification.
	2. Minimum 28-day compressive strength.
	3. Durability exposure class.
	4. Maximum w/cm.
	5. Calculated equilibrium unit weight, for lightweight concrete.
	6. Slump limit.
	7. Air content.
	8. Nominal maximum aggregate size.
	9. Steel-fiber reinforcement content.
	10. Indicate amounts of mixing water to be withheld for later addition at Project site if permitted.
	11. Include manufacturer's certification that permeability-reducing admixture is compatible with mix design.
	12. Include certification that dosage rate for permeability-reducing admixture matches dosage rate used in performance compliance test.
	13. Intended placement method.
	14. Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

	C. Shop Drawings:
	1. Construction Joint Layout: Indicate proposed construction joints required to construct the structure.

	D. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete Mixtures" Article, including the following:
	1. Concrete Class designation.
	2. Location within Project.
	3. Exposure Class designation.
	4. Formed Surface Finish designation and final finish.
	5. Final finish for floors.
	6. Curing process.
	7. Floor treatment if any.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For the following:
	1. Installer: Include copies of applicable ACI certificates.
	2. Ready-mixed concrete manufacturer.
	3. Testing agency: Include copies of applicable ACI certificates.

	B. Material Certificates: For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Fiber reinforcement.
	4. Curing compounds.
	5. Floor and slab treatments.
	6. Bonding agents.
	7. Adhesives.
	8. Vapor retarders.
	9. Semirigid joint filler.
	10. Joint-filler strips.
	11. Repair materials.

	C. Material Test Reports: For the following, from a qualified testing agency:
	1. Portland cement.
	2. Fly ash.
	3. Slag cement.
	4. Blended hydraulic cement.
	5. Silica fume.
	6. Performance-based hydraulic cement.
	7. Aggregates.
	8. Admixtures:
	a. Permeability-Reducing Admixture: Include independent test reports, indicating compliance with specified requirements, including dosage rate used in test.


	D. Preconstruction Test Reports: For each mix design.
	E. Field quality-control reports.
	F. Minutes of preinstallation conference.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified installer who employs Project personnel qualified as an ACI-certified Flatwork Technician and Finisher and a supervisor who is a certified ACI Flatwork Concrete Finisher/Technician or an ACI Concrete Flatwork T...
	1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor Installer.

	B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products that complies with ASTM C94/C94M requirements for production facilities and equipment.
	1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-certified Concrete Quality Control Technical Manager.
	1. Personnel performing laboratory tests shall be an ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Tec...


	1.8 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing on each concrete mixture.
	1. Include the following information in each test report:
	a. Admixture dosage rates.
	b. Slump.
	c. Air content.
	d. Seven-day compressive strength.
	e. 28-day compressive strength.
	f. Permeability.



	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Comply with ASTM C94/C94M and 34TACI 30134T44T (ACI 301M)44T.

	1.10 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with 34TACI 30134T44T (ACI 301M)44T and ACI 306.1 and as follows.
	1. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	2. When average high and low temperature is expected to fall below 34T40 deg F34T44T (4.4 deg C)44T for three successive days, maintain delivered concrete mixture temperature within the temperature range required by 34TACI 30134T44T (ACI 301M)44T.
	3. Do not use frozen materials or materials containing ice or snow.
	4. Do not place concrete in contact with surfaces less than 34T35 deg F34T44T (1.7 deg C)44T, other than reinforcing steel.
	5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	B. Hot-Weather Placement: Comply with 34TACI 30134T44T (ACI 301M)44T and 34TACI 305.134T44T (ACI 305.1M)44T, and as follows:
	1. Maintain concrete temperature at time of discharge to not exceed 34T95 deg F34T44T (35 deg C)44T.
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	1.11 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor retarder/termite barrier material and accessories for sheet vapor retarder/ termite barrier and accessories that do not comply with requirements or that fail to resist ...
	1. Warranty Period: 10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with 34TACI 30134T44T (ACI 301M) 44Tunless modified by requirements in the Contract Documents.

	2.2 CONCRETE MATERIALS
	A. Source Limitations:
	1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire Project.
	2. Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant.
	3. Obtain aggregate from single source.
	4. Obtain each type of admixture from single source from single manufacturer.

	B. Cementitious Materials:
	1. Portland Cement: ASTM C150/C150M, Type II, white.
	2. Fly Ash: ASTM C618, Class C or F.
	3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.

	C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3S coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Alkali-Silica Reaction: Comply with one of the following:
	a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when tested in accordance with ASTM C1293.
	b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not more than 0.10 percent at an age of 16 days when tested in accordance with ASTM C1567.
	c. Alkali Content in Concrete: Not more than 34T4 lb./cu. yd.34T44T (2.37 kg/cu. m)44T for moderately reactive aggregate or 34T3 lb./cu. yd.34T44T (1.78 kg/cu. m)44T for highly reactive aggregate, when tested in accordance with ASTM C1293 and categori...

	2. Maximum Coarse-Aggregate Size: 34T3/4 inch34T44T (19 mm)44T > nominal.
	3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	D. Lightweight Aggregate: ASTM C330/C330M, 34T3/4-inch34T44T (19-mm)44T nominal maximum aggregate size.
	E. Air-Entraining Admixture: ASTM C260/C260M.
	F. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium ch...
	1. Water-Reducing Admixture: ASTM C494/C494M, Type A.
	2. Retarding Admixture: ASTM C494/C494M, Type B.
	3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.
	5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.
	7. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in concrete and co...
	8. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinfo...
	9. Permeability-Reducing Admixture: ASTM C494/C494M, Type S, hydrophilic, permeability-reducing crystalline admixture, capable of reducing water absorption of concrete exposed to hydrostatic pressure (PRAH).
	a. Permeability: No leakage when tested in accordance with U.S. Army Corps of Engineers CRC C48 at a hydraulic pressure of 34T200 psi34T44T (1.28 MPa)44T for 14 days.


	G. Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments, color stable, nonfading, and resistant to lime and other alkalis.
	1. Color: white

	H. Water and Water Used to Make Ice: ASTM C94/C94M, potable

	2.3 VAPOR RETARDERS
	A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 34T10 mils34T44T (0.25 mm)44T thick. Include manufacturer's recommended adhesive or pressure-sensitive tape.
	B. Sheet Vapor Retarder, Class C: ASTM E1745, Class C; not less than 34T10 mils34T44T (0.25 mm)44T thick. Include manufacturer's recommended adhesive or pressure-sensitive joint tape.
	C. Sheet Vapor Retarder/Termite Barrier: ASTM E1745, Class A, except with maximum water-vapor permeance of 0.03 perms; complying with ICC AC380. Include manufacturer's recommended adhesive or pressure-sensitive tape.
	1. Low-Temperature Flexibility: Pass at 34Tminus 15 deg F34T44T (minus 26 deg C)44T; ASTM D146/D146M.
	2. Puncture Resistance: 34T224 lbf34T44T (996 N)44T minimum; ASTM E154/E154M.
	3. Water Absorption: 0.1 percent weight-gain maximum after 48-hour immersion at 34T70 deg F34T44T (21 deg C)44T; ASTM D570.
	4. Hydrostatic-Head Resistance: 34T231 feet34T44T (70 m)44T minimum; ASTM D5385.

	D. Bituminous Vapor Retarder: ASTM E1993/E1993M, 34T110-mil-34T44T (2.8-mm-)44T thick, semiflexible, seven-ply sheet membrane, consisting of reinforced core and carrier sheet with fortified asphalt layers, protective weather coating, and removable pla...
	1. Water-Vapor Permeance: 34T0.0011 grains/h x sq. ft. x inches Hg34T44T (0.063 ng/Pa x s x sq. m)44T when tested in accordance with ASTM E154/E154M.
	2. Tensile Strength: 34T156 lbf/inch34T44T (27.35 kN/m)44T when tested in accordance with ASTM E154/E154M.
	3. Puncture Resistance: 34T140 lbf34T44T (662N)44T when tested in accordance with ASTM E154/E154M.


	2.4 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 34T9 oz./sq. yd.34T44T (305 g/sq. m)44T when dry.
	C. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.
	1. Color:
	a. Ambient Temperature Below 34T50 deg F34T44T (10 deg C)44T: Black.
	b. Ambient Temperature between 34T50 deg F34T44T (10 deg C)44T and 34T85 deg F34T44T (29 deg C)44T: Any color.
	c. Ambient Temperature Above 34T85 deg F34T44T (29 deg C)44T: White.


	D. Curing Paper: 34TEight-feet-34T44T (2438-mm-)44T wide paper, consisting of two layers of fibered kraft paper laminated with double coating of asphalt.
	E. Water: Potable or complying with ASTM C1602/C1602M.

	2.5 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber.
	B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A shore durometer hardness of 80 in accordance with ASTM D2240.
	C. Bonding Agent: ASTM C1059/C1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	D. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade and class to suit requirements, and as follows:
	1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.


	2.6 REPAIR MATERIALS
	A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 34T1/8 inch34T44T (3 mm)44T and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder: ASTM C150/C150M Portland cement or hydraulic or blended hydraulic cement, as defined in ASTM C219.
	2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate: Well-graded, washed gravel, 34T1/8 to 1/4 inch34T44T (3 to 6 mm)44T or coarse sand, as recommended by underlayment manufacturer.
	4. Compressive Strength: Not less than 34T4000 psi34T44T (29 MPa) 44Tat 28 days when tested in accordance with ASTM C109/C109M.

	B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 34T1/4 inch34T44T (6 mm)44T and that can be filled in over a scarified surface to match adjacent floor elevations.
	1. Cement Binder: ASTM C150/C150M Portland cement or hydraulic or blended hydraulic cement, as defined in ASTM C219.
	2. Primer: Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate: Well-graded, washed gravel, 34T1/8 to 1/4 inch34T44T (3.2 to 6 mm)44T or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength: Not less than 34T5000 psi34T44T (34.5 MPa)44T at 28 days when tested in accordance with ASTM C109/C109M.


	2.7 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, in accordance with 34TACI 30134T44T (ACI 301M)44T.
	1. Use a qualified testing agency for preparing and reporting proposed mixture designs, based on laboratory trial mixtures.

	B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash or Other Pozzolans: 25 percent by mass.
	2. Slag Cement: 50 percent by mass.
	3. Silica Fume: 10 percent by mass.
	4. Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent by mass, with fly ash or pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by mass.
	5. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly ash or pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by mass.

	C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.
	1. Use water-reducing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and -retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in concrete for heavy-use industrial slabs, outdoor work and pumped concrete.
	4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
	5. Use permeability-reducing admixture in concrete mixtures where indicated.

	D. Color Pigment: Add color pigment to concrete mixture in accordance with manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.8 CONCRETE MIXTURES
	A. Class A: Normal-weight concrete used for footings, grade beams, and tie beams.
	1. Exposure Class: 34TACI 31834T44T (ACI 318M)44T C1.
	2. Minimum Compressive Strength: 34T4000 psi34T44T (27.6 MPa)44T at 28 days.
	3. Maximum w/cm: 0.40.
	4. Slump Limit: 34T4 inches34T44T (100 mm)44T, plus or minus 34T1 inch34T44T (25 mm)44T.
	5. Slump Flow Limit: 34T22 inches34T44T (550 mm)44T, plus or minus 34T1.5 inches34T44T (40 mm)
	6. Air Content:
	a. Exposure Class F1: 4.5 percent, plus or minus 1.5 percent at point of delivery for concrete containing 34T1-inch34T44T (25-mm)44T nominal maximum aggregate size
	b. Exposure Classes F2 and F3: 6 percent, plus or minus 1.5 percent at point of delivery for concrete containing 34T3/4-inch34T44T (19-mm)44T nominal maximum aggregate size.

	7. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement.

	B. Class F: Normal-weight concrete used for concrete toppings.
	1. Exposure Class: 34TACI 31834T44T (ACI 318M)44T C1.
	2. Minimum Compressive Strength: 34T4500 psi34T44T (31 MPa)44T at 28 days.
	3. Minimum Cementitious Materials Content: 34T540 lb/cu. yd.34T44T (320 kg/cu. m)44T.
	4. Slump Limit: 34T4 inches34T44T (100 mm)
	5. Air Content:
	a. Exposure Class F1: 4.5 percent, plus or minus 1.5 percent at point of delivery for concrete containing 34T1-inch34T44T (25-mm)44T nominal maximum aggregate size.
	b. Exposure Classes F2 and F3: 6 percent, plus or minus 1.5 percent at point of delivery for concrete containing 34T3/4-inch34T44T (19-mm)44T nominal maximum aggregate size.

	6. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement.
	a. Do not use an air-entraining admixture or allow total air content to exceed 3 percent for concrete used in trowel-finished toppings.



	2.9 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with ASTM C94/C94M and furnish batch ticket information.
	B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in accordance with ASTM C94/C94M. Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For mixer capacity of 34T1 cu. yd.34T44T (0.76 cu. m)44T or smaller, continue mixing at least 1-1/2 minutes, but not more than five minutes after ingredients are in mixer, before any part of batch is released.
	2. For mixer capacity larger than 34T1 cu. yd.34T44T (0.76 cu. m)44T, increase mixing time by 15 seconds for each additional 34T1 cu. yd.34T44T (0.76 cu. m)44T.
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixture time, quantity, and amount of water added. Record approximate location of final deposit in structure.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:
	1. Before placing concrete, verify that installation of concrete forms, accessories, and reinforcement, and embedded items is complete and that required inspections have been performed.
	2. Do not proceed until unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable to testing agency, including the following:
	1. Daily access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Secure space for storage, initial curing, and field curing of test samples, including source of water and continuous electrical power at Project site during site curing period for test samples.
	4. Security and protection for test samples and for testing and inspection equipment at Project site.


	3.3 INSTALLATION OF EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining Work that is attached to or supported by cast-in-place concrete.
	1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of ANSI/AISC 303.
	3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.


	3.4 INSTALLATION OF VAPOR RETARDER
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with ASTM E1643 and manufacturer's written instructions.
	1. Install vapor retarder with longest dimension parallel with direction of concrete pour.
	2. Face laps away from exposed direction of concrete pour.
	3. Lap vapor retarder over footings and grade beams not less than 34T6 inches34T44T (150 mm)44T, sealing vapor retarder to concrete.
	4. Lap joints 34T6 inches34T44T (150 mm)44T and seal with manufacturer's recommended tape.
	5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing entire perimeter to floor slabs, grade beams, foundation walls, or pile caps.
	6. Seal penetrations in accordance with vapor retarder manufacturer's instructions.
	7. Protect vapor retarder during placement of reinforcement and concrete.
	a. Repair damaged areas by patching with vapor retarder material, overlapping damages area by 34T6 inches34T44T (150 mm)44T on all sides, and sealing to vapor retarder.



	3.5 JOINTS
	A. Construct joints true to line, with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.
	1. Install so strength and appearance of concrete are not impaired, at locations indicated on Drawings or as approved by Architect.
	2. Place joints perpendicular to main reinforcement.
	a. Continue reinforcement across construction joints unless otherwise indicated.
	b. Do not continue reinforcement through sides of strip placements of floors and slabs.

	3. Form keyed joints as indicated. Embed keys at least 34T1-1/2 inches34T44T (38 mm)44T into concrete.
	4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset joints in girders a minimum distance of twice the beam width from a beam-girder intersection.
	5. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	6. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into areas as indicated. Construct control joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Grooved Joints: Form control joints after initial floating by grooving and finishing each edge of joint to a radius of 34T1/8 inch34T44T (3.2 mm)44T. Repeat grooving of control joints after applying surface finishes. Eliminate groover tool marks on...
	2. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 34T1/8-inch-34T44T (3.2-mm-)44T wide joints into concrete when cutting action does not tear, abrade, or otherwise damage surface and...

	D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated on Drawings.
	2. Terminate full-width joint-filler strips not less than 34T1/2 inch34T44T (13 mm)44T or more than 34T1 inch34T44T (25 mm)44T below finished concrete surface, where joint sealants, specified in Section 079200 "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, lace or clip sections together.

	E. Doweled Joints:
	1. Install dowel bars and support assemblies at joints where indicated on Drawings.
	2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to one side of joint.

	F. Dowel Plates: Install dowel plates at joints where indicated on Drawings.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, and vapor retarder is complete and that required inspections are completed.
	1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient installation, and repair defective areas.
	2. Provide continuous inspection of vapor retarder during concrete placement and make necessary repairs to damaged areas as Work progresses.

	B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of concrete placement.
	C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect in writing, but not to exceed the amount indicated on the concrete delivery ticket.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of 34TACI 30134T44T (ACI 301M)44T, but not to exceed the amount indicated on the concrete delivery ticket.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.
	1. If a section cannot be placed continuously, provide construction joints as indicated.
	2. Deposit concrete to avoid segregation.
	3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a manner to avoid inclined construction joints.
	4. Consolidate placed concrete with mechanical vibrating equipment in accordance with 34TACI 30134T44T (ACI 301M)44T.
	a. Do not use vibrators to transport concrete inside forms.
	b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 34T6 inches34T44T (150 mm)44T into preceding layer.
	c. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity.
	d. At each insertion, limit duration of vibration to time necessary to consolidate concrete, and complete embedment of reinforcement and other embedded items without causing mixture constituents to segregate.


	F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Do not place concrete floors and slabs in a checkerboard sequence.
	2. Consolidate concrete during placement operations, so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	3. Maintain reinforcement in position on chairs during concrete placement.
	4. Screed slab surfaces with a straightedge and strike off to correct elevations.
	5. Level concrete, cut high areas, and fill low areas.
	6. Slope surfaces uniformly to drains where required.
	7. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleed water appears on the surface.
	8. Do not further disturb slab surfaces before starting finishing operations.


	3.7 FINISHING FORMED SURFACES
	A. As-Cast Surface Finishes:
	1. 34TACI 30134T44T (ACI 301M)44T Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing material.
	a. Patch voids larger than 34T1-1/2 inches34T44T (38 mm)44T wide or 34T1/2 inch34T44T (13 mm)44T deep.
	b. Remove projections larger than 34T1 inch34T44T (25 mm)44T.
	c. Tie holes do not require patching.
	d. Surface Tolerance: 34TACI 11734T44T (ACI 117M)44T Class D.
	e. Apply to all concrete surfaces \



	3.8 FINISHING FLOORS AND SLABS
	A. Comply with ACI 302.1R recommendations for screeding, straightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Float Finish:
	1. When bleed water sheen has disappeared and concrete surface has stiffened sufficiently to permit operation of specific float apparatus, consolidate concrete surface with power-driven floats or by hand floating if area is small or inaccessible to po...
	2. Repeat float passes and straightening until surface is left with a uniform, smooth, granular texture and complies with 34TACI 11734T44T (ACI A117M)44T tolerances for conventional concrete.
	3. Apply float finish to surfaces to receive trowel finish.

	C. Trowel Finish:
	1. After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.
	2. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.
	3. Grind smooth any surface defects that would telegraph through applied coatings or floor coverings.
	4. Do not add water to concrete surface.
	5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 percent.
	6. Apply a trowel finish to surfaces exposed to view
	7. Finish surfaces to the following tolerances, in accordance with 34TASTM E115534T44T (ASTM E1155M)44T, for a randomly trafficked floor surface:
	a. Slabs on Ground:
	1) Finish and measure surface so gap at any point between concrete surface and an unleveled, freestanding, 34T10-ft.-34T44T (3.05-m-)44T long straightedge resting on two high spots and placed anywhere on the surface does not exceed 34T3/16 inch34T44T ...
	2) Specified overall values of flatness, FRFR 25; and of levelness, FRLR 20; with minimum local values of flatness, FRFR 17; and of levelness, FRLR 15.
	3) Specified overall values of flatness, FRFR 35; and of levelness, FRLR 25; with minimum local values of flatness, FRFR 24; and of levelness, FRLR 17.
	4) Specified overall values of flatness, FRFR 45; and of levelness, FRLR 35; with minimum local values of flatness, FRFR 30; and of levelness, FRLR 24.
	5) Specified Overall Value (SOV): FRFR 50 and FRLR 25 with minimum local value (MLV): FRFR 40 and FRLR 17.
	6) Specified Overall Value (SOV): FRFR 25 and FRLR 20 with minimum local value (MLV): FRFR 17 and FRLR 15.



	D. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations indicated on Drawings.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.
	2. Coordinate required final finish with Architect before application.


	3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:
	1. Fill in holes and openings left in concrete structures after Work of other trades is in place unless otherwise indicated.
	2. Mix, place, and cure concrete, as specified, to blend with in-place construction.
	3. Provide other miscellaneous concrete filling indicated or required to complete the Work.


	3.10 CONCRETE CURING
	A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	1. Comply with 34TACI 30134T44T (ACI 301M)44T and ACI 306.1 for cold weather protection during curing.
	2. Comply with 34TACI 30134T44T (ACI 301M)44T and 34TACI 305.134T44T (ACI 305.1M)44T for hot-weather protection during curing.
	3. Maintain moisture loss no more than 34T0.2 lb/sq. ft. x h34T44T (1 kg/sq. m x h), calculated in accordance with ACI 305.1,)44T before and during finishing operations.

	B. Curing Formed Surfaces: Comply with 34TACI 308.134T44T (ACI 308.1M)44T as follows:
	1. Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.
	2. Cure concrete containing color pigments in accordance with color pigment manufacturer's instructions.
	3. If forms remain during curing period, moist cure after loosening forms.
	4. If removing forms before end of curing period, continue curing for remainder of curing period, as follows:
	a. Continuous Fogging: Maintain standing water on concrete surface until final setting of concrete.
	b. Continuous Sprinkling: Maintain concrete surface continuously wet.
	c. Absorptive Cover: Pre-dampen absorptive material before application; apply additional water to absorptive material to maintain concrete surface continuously wet.
	d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with sheeting material, taping, or lapping seams.
	e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation by power spray or roller in accordance with manufacturer's written instructions.
	1) Recoat areas subject to heavy rainfall within three hours after initial application.
	2) Maintain continuity of coating and repair damage during curing period.



	C. Curing Unformed Surfaces: Comply with 34TACI 308.134T44T (ACI 308.1M)44T as follows:
	1. Begin curing immediately after finishing concrete.


	3.11 TOLERANCES
	A. Conform to 34TACI 11734T44T (ACI 117M)44T.

	3.12 JOINT FILLING
	A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least one month(s).
	2. Do not fill joints until construction traffic has permanently ceased.

	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joints clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 34T2 inches34T44T (50 mm)44T deep in formed joints.
	D. Overfill joint, and trim joint filler flush with top of joint after hardening.

	3.13 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:
	1. Repair and patch defective areas when approved by Architect.
	2. Remove and replace concrete that cannot be repaired and patched to Architect's approval.

	B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1-part Portland cement to 2-1/2 parts fine aggregate passing a 34TNo. 1634T44T (1.18-mm)44T sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cle...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 34T1/2 inch34T44T (13 mm)44T in any dimension to solid concrete.
	a. Limit cut depth to 34T3/4 inch34T44T (19 mm)44T.
	b. Make edges of cuts perpendicular to concrete surface.
	c. Clean, dampen with water, and brush-coat holes and voids with bonding agent.
	d. Fill and compact with patching mortar before bonding agent has dried.
	e. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding agent.

	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement, so that, when dry, patching mortar matches surrounding color.
	a. Patch a test area at inconspicuous locations to verify mixture and color match before proceeding with patching.
	b. Compact mortar in place and strike off slightly higher than surrounding surface.

	3. Repair defects on concealed formed surfaces that will affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:
	1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances specified for each surface.
	a. Correct low and high areas.
	b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped template.

	2. Repair finished surfaces containing surface defects, including spalls, popouts, honeycombs, rock pockets, crazing, and cracks in excess of 34T0.01 inch34T44T (0.25 mm)44T wide or that penetrate to reinforcement or completely through unreinforced se...
	3. After concrete has cured for at least 14 days, correct high areas by grinding.
	4. Correct localized low areas during, or immediately after, completing surface-finishing operations by cutting out low areas and replacing them with patching mortar.
	a. Finish repaired areas to blend into adjacent concrete.

	5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.
	a. Prepare, mix, and apply repair underlayment and primer in accordance with manufacturer's written instructions to produce a smooth, uniform, plane, and level surface.
	b. Feather edges to match adjacent floor elevations.

	6. Correct other low areas scheduled to remain exposed with repair topping.
	a. Cut out low areas to ensure a minimum repair topping depth of 34T1/4 inch34T44T (6 mm)44T to match adjacent floor elevations.
	b. Prepare, mix, and apply repair topping and primer in accordance with manufacturer's written instructions to produce a smooth, uniform, plane, and level surface.

	7. Repair defective areas, except random cracks and single holes 34T1 inch34T44T (25 mm)44T or less in diameter, by cutting out and replacing with fresh concrete.
	a. Remove defective areas with clean, square cuts, and expose steel reinforcement with at least a 34T3/4-inch34T44T (19-mm)44T clearance all around.
	b. Dampen concrete surfaces in contact with patching concrete and apply bonding agent.
	c. Mix patching concrete of same materials and mixture as original concrete, except without coarse aggregate.
	d. Place, compact, and finish to blend with adjacent finished concrete.
	e. Cure in same manner as adjacent concrete.

	8. Repair random cracks and single holes 34T1 inch34T44T (25 mm)44T or less in diameter with patching mortar.
	a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, and loose particles.
	b. Dampen cleaned concrete surfaces and apply bonding agent.
	c. Place patching mortar before bonding agent has dried.
	d. Compact patching mortar and finish to match adjacent concrete.
	e. Keep patched area continuously moist for at least 72 hours.


	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.14 FIELD QUALITY CONTROL
	A. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, design air content, design slump at time of batching, and ...
	B. Inspections:
	1. Headed bolts and studs.
	2. Verification of use of required design mixture.
	3. Concrete placement, including conveying and depositing.
	4. Curing procedures and maintenance of curing temperature.
	5. Verification of concrete strength before removal of shores and forms from beams and slabs.
	6. Batch Plant Inspections: On a random basis, as determined by Architect.

	C. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with ASTM C 172/C 172M shall be performed in accordance with the following requirements:
	1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture exceeding 34T5 cu. yd.34T44T (4 cu. m)44T, but less than 34T25 cu. yd.34T44T (19 cu. m)44T, plus one set for each additional 34T50 cu. yd.34T44T (38 cu. m)4...
	a. When frequency of testing provides fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump: ASTM C143/C143M:
	a. One test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	b. Perform additional tests when concrete consistency appears to change.

	3. Slump Flow: ASTM C1611/C1611M:
	a. One test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	b. Perform additional tests when concrete consistency appears to change.

	4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete
	a. One test for each composite sample, but not less than one test for each day's pour of each concrete mixture.

	5. Concrete Temperature: ASTM C1064/C1064M:
	a. One test hourly when air temperature is 34T40 deg F34T44T (4.4 deg C)44T and below or 34T80 deg F34T44T (27 deg C)44T and above, and one test for each composite sample.

	6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete.
	a. One test for each composite sample, but not less than one test for each day's pour of each concrete mixture.

	7. Compression Test Specimens: ASTM C31/C31M:
	a. Cast and laboratory cure two sets of three 34T6-inch34T44T (150 mm)44T by 34T12-inch34T44T (300 mm)44T or 434T-inch34T44T (100 mm)44T by 834T-inch34T44T (200 mm)44T cylinder specimens for each composite sample.
	b. Cast, initial cure, and field cure two sets of three standard cylinder specimens for each composite sample.

	8. Compressive-Strength Tests: ASTM C39/C39M.
	a. Test one set of three laboratory-cured specimens at seven days and one set of two specimens at 28 days.
	b. Test one set of three field-cured specimens at seven days and one set of two specimens at 28 days.
	c. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	10. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength, and no compressive-strength test value falls below specified compressive ...
	11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	12. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	13. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	D. Measure floor and slab flatness and levelness in accordance with 34TASTM E115534T44T (ASTM E1155M)44T within 48 hours of completion of floor finishing and promptly report test results to Architect.

	3.15 PROTECTION
	A. Protect concrete surfaces as follows:
	1. Protect from petroleum stains.
	2. Diaper hydraulic equipment used over concrete surfaces.
	3. Prohibit vehicles from interior concrete slabs.
	4. Prohibit use of pipe-cutting machinery over concrete surfaces.
	5. Prohibit placement of steel items on concrete surfaces.
	6. Prohibit use of acids or acidic detergents over concrete surfaces.
	7. Protect liquid floor treatment from damage and wear during the remainder of construction period. Use protective methods and materials, including temporary covering, recommended in writing by liquid floor treatments installer.
	8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete finish using Floor Slab Protective Covering.




	311000 FL - Site Clearing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Stripping and stockpiling topsoil.
	2. Stripping and stockpiling rock.
	3. Removing above- and below-grade site improvements.
	4. Temporary erosion and sedimentation control.

	B. Related Requirements:
	1. Section 015000 "Temporary Facilities and Controls" for temporary erosion- and sedimentation-control measures.

	C. Related Requirements:
	1. Section 01500 "Temporary Facilities and Controls" for temporary erosion- and sedimentation-control measures.


	1.3 DEFINITIONS
	A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.
	B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil; the zone where plant roots grow. Its appearance is generally friable, pervious, and black or a darker shade of brown, gray, or r...

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at 101 Joseph A. Balzano Boulevard, Camden, NJ – Berth 4.

	1.5 MATERIAL OWNERSHIP
	A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.6 INFORMATIONAL SUBMITTALS
	A. Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Use sufficiently detailed photographs or video recordings.
	2. Include plans and notations to indicate specific wounds and damage conditions of each tree or other plant designated to remain.

	B. Rock stockpiling program.
	C. Record Drawings: Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.7 QUALITY ASSURANCE
	A. Topsoil Stripping and Stockpiling Program: Prepare a written program to systematically demonstrate the ability of personnel to properly follow procedures and handle materials and equipment during the Work. Include dimensioned diagrams for placement...
	B. Rock Stockpiling Program: Prepare a written program to systematically demonstrate the ability of personnel to properly follow procedures and handle materials and equipment during the Work. Include dimensioned diagrams for placement and protection o...

	1.8 FIELD CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed trafficways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property: Authority for performing site clearing indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Architect.

	C. Salvageable Improvements: Carefully remove items indicated to be salvaged and store on Owner's premises determine by SJPC.
	D. Utility Locator Service: Notify Call Before You Dig for area where Project is located before site clearing.
	E. Do not commence site clearing operations until temporary erosion- and sedimentation-control measures are in place.
	F. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in Section 312000 "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and sedimentation-control Drawings and requ...
	B. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross protection zones.
	C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.3 EXISTING UTILITIES
	A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures before site clearing, when requested by Contractor, as necessary.
	1. Verify that utilities have been disconnected and capped before proceeding with site clearing, if required.

	B. Locate, identify, disconnect, and seal or cap utilities indicated to be removed, if necessary.
	1. Arrange with utility companies to shut off indicated utilities.
	2. Owner will arrange to shut off indicated utilities when requested by Contractor.

	C. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	D. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others, unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Architect not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Architect's written permission.

	E. Excavate for and remove underground utilities indicated to be removed.
	F. Removal of underground utilities is included in earthwork sections.

	3.4 STOCKPILING ROCK
	A. Remove from construction area naturally formed rocks that measure more than 34T1 foot34T44T (300 mm)44T across in least dimension. Do not include excavated or crushed rock.
	1. Separate or wash off non-rock materials from rocks, including soil, clay lumps, gravel, and other objects larger than 34T2 inches34T44T (50 mm)44T in diameter; trash, debris, weeds, roots, and other waste materials.

	B. Stockpile rock away from edge of excavations without intermixing with other materials. Cover to prevent windblown debris from accumulating among rocks.
	1. Limit height of rock stockpiles to 34T36 inches34T44T (900 mm)44T.
	2. Do not stockpile rock within protection zones.
	3. Dispose of surplus rock. Surplus rock is that which exceeds quantity indicated to be stockpiled or reused.
	4. Stockpile surplus rock to allow later use by the Owner.


	3.5 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line of existing pavement to remain before removing adjacent existing pavement. Saw-cut faces vertically.
	2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust coating, following coating manufacturer's written instructions. Keep paint off surfaces that will remain exposed.


	3.6 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	B. Separate recyclable materials produced during site clearing from other nonrecyclable materials. Store or stockpile without intermixing with other materials, and transport them to recycling facilities. Do not interfere with other Project work.



	312000 FL - Earth Moving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Excavating and filling for rough grading the Site.
	2. Preparing subgrades for slabs-on-grade
	3. Excavating and backfilling for buildings and structures.
	4. Drainage course for concrete slabs-on-grade.
	5. Subbase course for concrete.
	6. Subbase course and base course for asphalt paving.
	7. Excavating and backfilling trenches for utilities and pits for buried utility structures.

	B. Related Requirements:
	1. Section 311000 "Site Clearing" for site stripping, and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Section 315000 "Excavation Support and Protection" for shoring, bracing, and sheet piling of excavations.


	1.3 DEFINITIONS
	A. Backfill: Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill: Backfill placed over initial backfill to fill a trench.

	B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Architect. Authorized additional excavation and replacement material will be paid for according to Contract provisions fo...
	2. Bulk Excavation: Excavation more than 34T10 feet34T44T (3 m)44T in width and more than 34T30 feet34T44T (9 m)44T in length.
	3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Architect. Unauthorized excavation, as well as remedial work directed by Architect, shall be without additional compensation.

	G. Fill: Soil materials used to raise existing grades.
	H. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	I. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	K. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services within buildings.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct pre-excavation conference at 101 Joseph A. Balzano Boulevard, Camden, NJ – Berth 4.
	1. Review methods and procedures related to earthmoving, including, but not limited to, the following:
	a. Personnel and equipment needed to make progress and avoid delays.
	b. Coordination of Work with utility locator service.
	c. Extent of trenching by hand or with air spade.
	d. Field quality control.



	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of the following manufactured products required:
	1. Geotextiles.
	2. Controlled low-strength material, including design mixture.
	3. Warning tapes.

	B. Samples for Verification: For the following products, in sizes indicated below:
	1. Geotextile: 34T12 by 12 inches34T44T (300 by 300 mm)44T.
	2. Warning Tape: 34T12 inches34T44T (300 mm)44T long; of each color.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified testing agency.
	B. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as follows:
	1. Classification according to ASTM D2487.
	2. Laboratory compaction curve according to ASTM D698.

	C. Seismic survey report from seismic survey agency.
	D. Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by earth-moving operations. Submit before earth moving begins.

	1.7 QUALITY ASSURANCE
	A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E329 and ASTM D3740 for testing indicated.

	1.8 FIELD CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth-moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property: Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Architect.

	C. Utility Locator Service: Notify Call Before You Dig for area where Project is located before beginning earth-moving operations.
	D. Do not commence earth-moving operations until temporary site fencing and erosion- and sedimentation-control measures specified in Section 015000 "Temporary Facilities and Controls" and Section 311000 "Site Clearing" are in place.
	E. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	F. Do not direct vehicle or equipment exhaust towards protection zones.
	G. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM D2487, or a combination of these groups; free of rock or gravel larger than 34T3 inches34T44T (75 mm)44T in any dimension, debris, waste, frozen materials, ...
	1. Liquid Limit: 40-50%
	2. Plasticity Index: 20-30.

	C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D2487 or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 34T1-1/2-inch34T44T (37.5-mm)44T sieve and not more than 12 p...
	E. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 95 percent passing a 34T1-1/2-inch34T44T (37.5-mm)44T sieve and not more than 8 percent...
	F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 34T1-1/2-inch34T44T (37.5-mm)44T sieve and not more than 12 pe...
	G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; except with 100 percent passing a 34T1-inch34T44T (25-mm)44T sieve and not more than 8 percent pas...
	H. Drainage Course: Narrowly graded mixture of washed crushed stone or crushed or uncrushed gravel; ASTM D448; coarse-aggregate grading Size 57; with 100 percent passing a 34T1-1/2-inch34T44T (37.5-mm)44T sieve and zero to 5 percent passing a 34TNo. 8...
	I. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D448; coarse-aggregate grading Size 67; with 100 percent passing a 34T1-inch34T44T (25-mm)44T sieve and zero to 5 percent passing a 34TNo...
	J. Sand: ASTM C33/C33M; fine aggregate.
	K. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

	2.2 GEOTEXTILES
	A. Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, meas...
	1. Survivability: Class 2; AASHTO M 288.
	2. Survivability: As follows:
	a. Grab Tensile Strength: 34T157 lbf34T44T (700 N)44T; ASTM D4632.
	b. Sewn Seam Strength: 34T142 lbf34T44T (630 N)44T; ASTM D4632.
	c. Tear Strength: 34T56 lbf34T44T (250 N)44T; ASTM D4533.
	d. Puncture Strength: 34T56 lbf34T44T (250 N)44T; ASTM D4833.

	3. Apparent Opening Size: 34TNo. 4034T44T (0.425-mm)44T sieve, maximum; ASTM D4751.
	4. Permittivity: 0.2 per second, minimum; ASTM D4491.
	5. UV Stability: 50 percent after 500 hours' exposure; ASTM D4355.

	B. Separation Geotextile: Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:
	1. Survivability: Class 2; AASHTO M 288.
	2. Survivability: As follows:
	a. Grab Tensile Strength: 34T247 lbf34T44T (1100 N)44T; ASTM D4632.
	b. Sewn Seam Strength: 34T222 lbf34T44T (990 N)44T; ASTM D4632.
	c. Tear Strength: 34T90 lbf34T44T (400 N)44T; ASTM D4533.
	d. Puncture Strength: 34T90 lbf34T44T (400 N)44T; ASTM D4833.

	3. Apparent Opening Size: 34TNo. 6034T44T (0.250-mm)44T sieve, maximum; ASTM D4751.
	4. Permittivity: 0.02 per second, minimum; ASTM D4491.
	5. UV Stability: 50 percent after 500 hours' exposure; ASTM D4355.


	2.3 CONTROLLED LOW-STRENGTH MATERIAL
	A. Controlled Low-Strength Material: Self-compacting, low-density, flowable concrete material produced from the following:
	1. Portland Cement: ASTM C150/C150M, Type II.
	2. Fly Ash: ASTM C618, Class C or F.
	3. Normal-Weight Aggregate: ASTM C33/C33M, 34T3/4-inch34T44T (19-mm)44T nominal maximum aggregate size.
	4. Foaming Agent: ASTM C869/C869M.
	5. Water: ASTM C94/C94M.
	6. Air-Entraining Admixture: ASTM C260/C260M.

	B. Produce low-density, controlled low-strength material with the following physical properties:
	1. As-Cast Unit Weight: 34T36 to 42 lb/cu. ft.34T44T (576 to 675 kg/cu. m)44T at point of placement, when tested according to ASTM C138/C138M.
	2. Compressive Strength: 34T80 psi34T44T (550 kPa)44T when tested according to ASTM C495/C495M.

	C. Produce conventional-weight, controlled low-strength material with 34T80-psi34T44T (550-kPa)44T compressive strength when tested according to ASTM C495/C495M.

	2.4 ACCESSORIES
	A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, 34T6 inches34T44T (150 mm)44T wide and 34T4 mils34T44T (0.1 mm)44T thick, continuously inscribed with a descrip...
	1. Red: Electric.
	2. Yellow: Gas, oil, steam, and dangerous materials.
	3. Orange: Telephone and other communications.
	4. Blue: Water systems.
	5. Green: Sewer systems.

	B. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 34T6 inches34T44T (150 mm)44T wide and 34T4 mils34T44T (0.1 mm)44T thick, continuously ...
	1. Red: Electric.
	2. Yellow: Gas, oil, steam, and dangerous materials.
	3. Orange: Telephone and other communications.
	4. Blue: Water systems.
	5. Green: Sewer systems.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth-moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth-moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary protection before placing subsequent materials.

	3.2 DEWATERING
	A. Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to lower, control, remove, and dispose of ground water and permit excavation and construction to proceed on dry, stable subgrades.
	B. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	C. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas. Do not allow water to accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.

	D. Dispose of water removed by dewatering in a manner that avoids endangering public health, property, and portions of work under construction or completed. Dispose of water and sediment in a manner that avoids inconvenience to others.

	3.3 EXPLOSIVES
	A. Explosives: Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials, and obstructions. No changes in the Contract S...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. [34T24 inches34T44T (600 mm)44T] <Insert dimension> outside of concrete forms other than at footings.


	B. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned by Architect. The Contract Sum will be adjusted for rock ex...
	1. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; and soil, boulders, and other materials not classified as rock or unauthorized excavation.
	2. Rock excavation includes removal and disposal of rock. Remove rock to lines and subgrade elevations indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. [34T24 inches34T44T (600 mm)44T] <Insert dimension> outside of concrete forms other than at footings.



	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 34T1 inch34T44T (25 mm)44T. If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing servi...
	1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. Excavate by hand to final grade just before placing concrete reinforcement. Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Pile Foundations: Stop excavations 34T6 to 12 inches34T44T (150 to 300 mm)44T above bottom of pile cap before piles are placed. After piles have been driven, remove loose and displaced material. Excavate to final grade, leaving solid base to receiv...
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures: Excavate to elevations and dimensions indicated within a tolerance of plus or minus 34T1 inch34T44T (25 mm)44T. Do not disturb bottom of excavations intended...


	3.6 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit. Excavate trench walls vertically from trench bottom to 34T12 inches34T44T (300 mm)44T higher than top of pipe or conduit unless otherwise indica...
	1. Clearance: 34T12 inches34T44T (600 mm)44T each side of pipe or conduit.

	C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Re...
	1. For pipes and conduit less than 34T6 inches34T44T (150 mm)44T in nominal diameter, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.
	2. For pipes and conduit 34T6 inches34T44T (150 mm)44T or larger in nominal diameter, shape bottom of trench to support bottom 90 degrees of pipe or conduit circumference. Fill depressions with tamped sand backfill.
	3. Excavate trenches 34T6 inches34T44T (150 mm)44T deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.


	3.7 SUBGRADE INSPECTION
	A. Notify Architect when excavations have reached required subgrade.
	B. If Architect determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below slabs and pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 34T15 tons34T44T (13.6 tonnes)44T to identify soft pockets and areas of excess yielding. Do not proof-roll wet o...
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction. Limit vehicle speed to 34T3 mph34T44T (5 km/h)44T.
	2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as directed.

	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions for changes in the Work.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Architect, without additional compensation.

	3.8 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, with 28-day compressive strength of 34T2500 ps...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect.


	3.9 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations. Do not store within drip line of remaining trees.


	3.10 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, damp proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring, bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.11 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Roadways: Provide 34T4-inch-34T44T (100-mm-)44T thick, concrete-base slab support for piping or conduit less than 34T30 inches34T44T (750 mm)44T below surface of roadways. After installing and testing, completely encase piping or con...
	D. Backfill voids with satisfactory soil while removing shoring and bracing.
	E. Initial Backfill:
	1. Soil Backfill: Place and compact initial backfill of satisfactory soil, free of particles larger than 34T3/4 inch34T44T (19 mm)44T in any dimension, to a height of 34T12 inches34T44T (300 mm)44T over the pipe or conduit.
	a. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit. Coordinate backfilling with utilities testing.

	2. Controlled Low-Strength Material: Place initial backfill of controlled low-strength material to a height of 34T12 inches34T44T (300 mm)44T over the pipe or conduit. Coordinate backfilling with utilities testing.

	F. Final Backfill:
	1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade elevation.
	2. Controlled Low-Strength Material: Place final backfill of controlled low-strength material to final subgrade elevation.

	G. Warning Tape: Install warning tape directly above utilities, 34T12 inches34T44T (300 mm)44T below finished grade, except 34T6 inches34T44T (150 mm)44T below subgrade under pavements and slabs.

	3.12 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.13 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.14 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 34T8 inches34T44T (200 mm)44T in loose depth for material compacted by heavy compaction equipment and not more than 34T4 inches34T44T (100 mm)44T in loose depth for material compacted b...
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to [ASTM D698:
	1. Under structures, building slabs, steps, and pavements, scarify and recompact top 34T12 inches34T44T (300 mm)44T of existing subgrade and each layer of backfill or fill soil material at 95 percent.
	2. Under walkways, scarify and recompact top 34T6 inches34T44T (150 mm)44T below subgrade and compact each layer of backfill or fill soil material at 92 percent.
	3. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.


	3.15 GRADING
	A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish subgrades to elevations required to achieve indicated finish elevations, within the following subgrade tolerances:
	1. Pavements: Plus or minus 34T1/2 inch34T44T (13 mm)44T.


	3.16 SUBSURFACE DRAINAGE
	A. Subsurface Drain: Place subsurface drainage geotextile around perimeter of subdrainage trench. Place a 34T6-inch34T44T (150-mm)44T course of filter material on subsurface drainage geotextile to support subdrainage pipe. Encase subdrainage pipe in a...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D698.

	B. Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, to within 34T12 inches34T44T (300 mm)44T of final subgrade, in compacted layers 34T6 inches34T44T (150 mm)44T thick. Overlay drainage backfill with one ...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D698.
	2. Place and compact impervious fill over drainage backfill in 34T6-inch-34T44T (150-mm-)44T thick compacted layers to final subgrade.


	3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. Install separation geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place base course material over subbase course under hot-mix asphalt pavement.
	3. Shape subbase course and base course to required crown elevations and cross-slope grades.
	4. Place the subbase course and base course 34T6 inches34T44T (150 mm)44T or less in compacted thickness in a single layer.
	5. Place subbase course and base course that exceeds 34T6 inches34T44T (150 mm)44T in compacted thickness in layers of equal thickness, with no compacted layer more than 34T6 inches34T44T (150 mm)44T thick or less than 34T3 inches34T44T (75 mm)44T thick.
	6. Compact subbase course and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D698.

	C. Pavement Shoulders: Place shoulders along edges of subbase course and base course to prevent lateral movement. Construct shoulders, at least 34T12 inches34T44T (300 mm)44T wide, of satisfactory soil materials and compact simultaneously with each su...

	3.18 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place drainage course 34T6 inches34T44T (150 mm)44T or less in compacted thickness in a single layer.
	3. Place drainage course that exceeds 34T6 inches34T44T (150 mm)44T in compacted thickness in layers of equal thickness, with no compacted layer more than 34T6 inches34T44T (150 mm)44T thick or less than 34T3 inches34T44T (75 mm)44T thick.
	4. Compact each layer of drainage course to required cross sections and thicknesses to not less than 95 percent of maximum dry unit weight according to ASTM D698.


	3.19 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a qualified special inspector to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material classification and maximum lift thickness comply with requirements.
	3. Determine, during placement and compaction, that in-place density of compacted fill complies with requirements.

	B. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow the testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Testing agency will test compaction of soils in place according to ASTM D1556, ASTM D2167, ASTM D2937, and ASTM D6938, as applicable. Tests will be performed at the following locations and frequencies:
	1. Paved and Slab Areas: At subgrade and at each compacted fill and backfill layer, at least one test for every 34T2000 sq. ft.34T44T (186 sq. m)44T or less of paved area or building slab but in no case fewer than three tests.
	2. Trench Backfill: At each compacted initial and final backfill layer, at least one test for every 34T150 feet34T44T (46 m)44T or less of trench length but no fewer than two tests.

	E. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.20 PROTECTION
	A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or spread soil as directed by Architect.
	1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.




	321216 FL - Asphalt Paving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Hot-mix asphalt paving.
	2. Hot-mix asphalt overlay.
	4. Hot-mix asphalt patching.
	5. Asphalt surface treatments.

	B. Related Requirements:
	1. Section 024116 "Structure Demolition" and Section 024119 "Selective Demolition" for demolition and removal of existing asphalt pavement.
	2. Section 312000 "Earth Moving" for subgrade preparation, fill material, separation geotextiles, unbound-aggregate subbase and base courses, and aggregate pavement shoulders.


	1.3 UNIT PRICES
	A. Work of this Section is affected by square footage prices of asphalt.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at 101 Joseph A. Balzano Boulevard, Camden, NJ, Berth 4.
	1. Review methods and procedures related to hot-mix asphalt paving including, but not limited to, the following:
	a. Review proposed sources of paving materials, including capabilities and location of plant that will manufacture hot-mix asphalt.
	b. Review requirements for protecting paving work, including restriction of traffic during installation period and for remainder of construction period.



	1.5 ACTION SUBMITTALS
	A. Product Data: Include technical data and tested physical and performance properties.
	1. Herbicide.
	2. Paving geotextile.
	3. Joint sealant.

	B. Hot-Mix Asphalt Designs:
	1. Certification, by authorities having jurisdiction, of approval of each hot-mix asphalt design proposed for the Work.
	2. For each hot-mix asphalt design proposed for the Work.

	C. Samples for Verification: For the following product, in manufacturer's standard sizes unless otherwise indicated:
	1. Paving Geotextile: 34T12 by 12 inches34T44T (300 by 300 mm)44T minimum.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For paving-mix manufacturer and testing agency.
	B. Material Certificates: Include statement that mixes containing recycled materials will perform equal to mixes produced from all new materials.
	1. Aggregates.
	3. Asphalt cement.
	4. Cutback prime coat.
	5. Emulsified asphalt prime coat.
	6. Tack coat.
	7. Fog seal.
	8. Undersealing asphalt.

	C. Field quality-control reports.

	1.7 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A paving-mix manufacturer registered with and approved by authorities having jurisdiction or the DOT of state in which Project is located.
	B. Testing Agency Qualifications: Qualified in accordance with ASTM D3666 for testing indicated.
	C. Regulatory Requirements: Comply with materials, workmanship, and other applicable requirements of The City of Camden and/or Camden County of  for asphalt paving work.
	1. Measurement and payment provisions and safety program submittals included in standard specifications do not apply to this Section.


	1.8 FIELD CONDITIONS
	A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively damp, if rain is imminent or expected before time required for adequate cure, or if the following conditions are not met:
	1. Prime Coat: Minimum surface temperature of 34T60 deg F34T44T (15.6 deg C)44T.
	2. Tack Coat: Minimum surface temperature of 34T60 deg F34T44T (15.6 deg C)44T.
	3. Slurry Coat: Comply with weather limitations in ASTM D3910.
	4. Asphalt Base Course and Binder Course: Minimum surface temperature of 34T40 deg F34T44T (4.4 deg C)44T and rising at time of placement.
	5. Asphalt Surface Course: Minimum surface temperature of 34T60 deg F34T44T (15.6 deg C)44T at time of placement.



	PART 2 -  PRODUCTS
	2.1 AGGREGATES
	A. General: Use materials and gradations that have performed satisfactorily in previous installations.
	B. Coarse Aggregate: ASTM D692/D692M, sound; angular crushed stone, crushed gravel, or cured, crushed blast-furnace slag.
	C. Fine Aggregate: ASTM D1073, sharp-edged natural sand or sand prepared from stone, gravel, cured blast-furnace slag, or combinations thereof.
	1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total aggregate mass.

	D. Mineral Filler: ASTM D242/D242M, rock or slag dust, hydraulic cement, or other inert material.

	2.2 ASPHALT MATERIALS
	A. Asphalt Binder: ASTM D6373 binder designation PG 76-22.
	B. Asphalt Cement: ASTM D3381/D3381M for viscosity-graded material.
	C. Cutback Prime Coat: ASTM D2027/D2027M, medium-curing cutback asphalt, MC-30 or MC-70.
	D. Emulsified Asphalt Prime Coat: ASTM D977 emulsified asphalt, or ASTM D2397/D2397M cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and consistency for application.
	E. Tack Coat: ASTM D977 emulsified asphalt, or ASTM D2397/D2397M cationic emulsified asphalt, slow setting, diluted in water, of suitable grade and consistency for application.
	F. Fog Seal: ASTM D977 emulsified asphalt, or ASTM D2397/D2397M cationic emulsified asphalt, slow setting, factory diluted in water, of suitable grade and consistency for application.
	G. Water: Potable.
	H. Undersealing Asphalt: ASTM D3141/D3141M; pumping consistency.

	2.3 AUXILIARY MATERIALS
	A. Recycled Materials for Hot-Mix Asphalt Mixes: Reclaimed asphalt pavement; reclaimed, unbound-aggregate base material; from sources and gradations that have performed satisfactorily in previous installations, equal to performance of required hot-mix...
	B. Herbicide: Commercial chemical for weed control, registered by the EPA, and not classified as "restricted use" for locations and conditions of application. Provide in granular, liquid, or wettable powder form.
	C. Sand: ASTM D1073, Grade No. 2 or No. 3.
	D. Paving Geotextile: AASHTO M 288 paving fabric; nonwoven polypropylene; resistant to chemical attack, rot, and mildew; and specifically designed for paving applications.
	E. Joint Sealant: ASTM D6690, Type II or III, hot-applied, single-component, polymer-modified bituminous sealant.

	2.4 MIXES
	A. 49TU<Double click to insert sustainable design text for recycled content.>U49T
	1. Surface Course Limit: Recycled content no more than 10 percent by weight.

	B. Hot-Mix Asphalt: Dense-graded, hot-laid, hot-mix asphalt plant mixes designed in accordance with procedures in AI MS-2, "Asphalt Mix Design Methods"; and complying with the following requirements:
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.
	2. Base Course: HMA SP-12.5 or approved equal.
	3. Binder Course: 19.0mm Modified Binder – 3” lifts. PG 76-22
	4. Surface Course: SMA-9.5 or SMA 9.5A.

	C. Emulsified-Asphalt Slurry: ASTM D3910, Type 3.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that subgrade is dry and in suitable condition to begin paving.
	B. Proceed with paving only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Protection: Provide protective materials, procedures, and worker training to prevent asphalt materials from spilling, coating, or building up on curbs, driveway aprons, manholes, and other surfaces adjacent to the Work.
	B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction. Limit vehicle speed to 34T3 mph34T44T (5 km/h)44T.
	2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 34T15 tons34T44T (13.6 tonnes)44T.
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as directed.


	3.3 PATCHING
	A. Asphalt Pavement: Saw cut perimeter of patch and excavate existing pavement section to sound base. Excavate rectangular or trapezoidal patches, extending 34T12 inches34T44T (300 mm)44T into perimeter of adjacent sound pavement, unless otherwise ind...
	B. Portland Cement Concrete Pavement: Break cracked slabs and roll as required to reseat concrete pieces firmly.
	1. Undersealing: Pump hot undersealing asphalt under rocking slab until slab is stabilized or, if necessary, crack slab into pieces and roll to reseat pieces firmly.
	2. Remove disintegrated or badly cracked pavement. Excavate rectangular or trapezoidal patches, extending into perimeter of adjacent sound pavement, unless otherwise indicated. Cut excavation faces vertically. Recompact existing unbound-aggregate base...

	C. Tack Coat: Before placing patch material, apply tack coat uniformly to vertical asphalt surfaces abutting the patch. Apply at a rate of 34T0.05 to 0.15 gal./sq. yd.34T44T (0.2 to 0.7 L/sq. m)44T.
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove spillages and clean affected surfaces.

	D. Placing Single-Course Patch Material: Fill excavated pavement areas with hot-mix asphalt base mix for full thickness of patch and, while still hot, compact flush with adjacent surface.
	E. Placing Two-Course Patch Material: Partially fill excavated pavements with hot-mix asphalt base course mix and, while still hot, compact. Cover asphalt base course with compacted layer of hot-mix asphalt surface course, finished flush with adjacent...

	3.4 REPAIRS
	A. Leveling Course: Install and compact leveling course consisting of hot-mix asphalt surface course to level sags and fill depressions deeper than 34T1 inch34T44T (25 mm)44T in existing pavements.
	1. Install leveling wedges in compacted lifts not exceeding 34T3 inches34T44T (75 mm)44T thick.

	B. Crack and Joint Filling: Remove existing joint filler material from cracks or joints to a depth of 34T1/4 inch34T44T (6 mm)44T .
	1. Clean cracks and joints in existing hot-mix asphalt pavement.
	2. Use emulsified-asphalt slurry to seal cracks and joints less than 34T1/4 inch34T44T (6 mm)44T wide. Fill flush with surface of existing pavement and remove excess.
	3. Use hot-applied joint sealant to seal cracks and joints more than 34T1/4 inch34T44T (6 mm)44T wide. Fill flush with surface of existing pavement and remove excess.


	3.5 SURFACE PREPARATION
	A. Ensure that prepared subgrade has been proof-rolled and is ready to receive paving. Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces.
	B. Herbicide Treatment: Apply herbicide in accordance with manufacturer's recommended rates and written application instructions. Apply to dry, prepared subgrade or surface of compacted-aggregate base before applying paving materials.
	1. Mix herbicide with prime coat if formulated by manufacturer for that purpose.

	C. Cutback Prime Coat: Apply uniformly over surface of compacted unbound-aggregate base course at a rate of 34T0.15 to 0.50 gal./sq. yd.34T44T (0.7 to 2.3 L/sq. m)44T. Apply enough material to penetrate and seal, but not flood, surface. Allow prime co...
	1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over surface to blot excess asphalt. Use enough sand to prevent pickup under traffic. Remove loose sand by sweeping before pavement is placed and after volatiles ...
	2. Protect primed substrate from damage until ready to receive paving.

	D. Emulsified Asphalt Prime Coat: Apply uniformly over surface of compacted unbound-aggregate base course at a rate of 34T0.10 to 0.30 gal./sq. yd. per inch depth34T44T (0.5 to 1.40 L/sq. m per 25 mm depth)44T. Apply enough material to penetrate and s...
	1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over surface to blot excess asphalt. Use enough sand to prevent pickup under traffic. Remove loose sand by sweeping before pavement is placed and after volatiles ...
	2. Protect primed substrate from damage until ready to receive paving.

	E. Tack Coat: Apply uniformly to surfaces of existing pavement at a rate of 34T0.05 to 0.15 gal./sq. yd.34T44T (0.2 to 0.7 L/sq. m)44T.
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove spillages and clean affected surfaces.


	3.6 INSTALLATION OF PAVING GEOTEXTILE
	A. Apply tack coat uniformly to existing pavement surfaces at a rate of 34T0.20 to 0.30 gal./sq. yd.34T44T (0.8 to 1.2 L/sq. m)44T.
	B. Place paving geotextile promptly in accordance with manufacturer's written instructions. Broom or roll geotextile smooth and free of wrinkles and folds. Overlap longitudinal joints 34T4 inches34T44T (100 mm)44T and transverse joints 34T6 inches34T4...
	C. Protect paving geotextile from traffic and other damage, and place hot-mix asphalt overlay the same day.

	3.7 HOT-MIX ASPHALT PLACEMENT
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation of mix. Place each course to required grade, cross section, and ...
	1. Place hot-mix asphalt base course and binder course in number of lifts and thicknesses indicated.
	2. Place hot-mix asphalt surface course in single lift.
	3. Spread mix at a minimum temperature of 34T250 deg F34T44T (121 deg C)44T.
	4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes unless otherwise indicated.
	5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.

	B. Place paving in consecutive strips not less than 34T10 feet34T44T (3 m)44T wide unless infill edge strips of a lesser width are required.
	1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips. Overlap mix placement about 34T1 to 1-1/2 inches34T44T (25 to 38 mm)44T from strip to strip to ensure proper compaction of mix alon...
	2. Complete a section of asphalt base course and binder course before placing asphalt surface course.

	C. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth surf...

	3.8 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 34T6 inches34T44T (150 mm)44T.
	3. Offset transverse joints, in successive courses, a minimum of 34T24 inches34T44T (600 mm)44T.
	4. Construct transverse joints at each point where paver ends a day's work and resumes work at a subsequent time. Construct these joints using either "bulkhead" or "papered" method in accordance with AI MS-22, for both "Ending a Lane" and "Resumption ...
	5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
	6. Compact asphalt at joints to a density within 2 percent of specified course density.


	3.9 COMPACTION
	A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement. Compact hot-mix paving with hot hand tampers or with vibratory-plate compactors in areas inaccessible to rollers.
	1. Complete compaction before mix temperature cools to 34T185 deg F34T44T (85 deg C)44T.

	B. Breakdown Rolling: Complete breakdown or initial rolling immediately after rolling joints and outside edge. Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness. Correct laydown and rolling operations to co...
	C. Intermediate Rolling: Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density. Continue rolling until hot-mix asphalt course has been uniformly compacted to the following...
	1. Average Density, Marshall Test Method: 96 percent of reference laboratory density in accordance with ASTM D6927 but not less than 94 percent or greater than 100 percent.
	2. Average Density, Rice Test Method: 92 percent of reference maximum theoretical density in accordance with ASTM D2041/D2041M, but not less than 90 percent or greater than 96 percent.

	D. Finish Rolling: Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping: While surface is being compacted and finished, trim edges of pavement to proper alignment. Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs: Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt. Compact by rolling to specified density and surface smoothness.
	G. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.10 INSTALLATION TOLERANCES
	A. Pavement Thickness: Compact each course to produce thickness indicated within the following tolerances:
	1. Base Course and Binder Course: Plus or minus 34T1/2 inch34T44T (13 mm)44T.
	2. Surface Course: Plus 34T1/4 inch34T44T (6 mm)44T, no minus.

	B. Pavement Surface Smoothness: Compact each course to produce surface smoothness within the following tolerances as determined by using a 34T10-foot34T44T (3-m)44T straightedge applied transversely or longitudinally to paved areas:
	1. Base Course and Binder Course: 34T1/4 inch34T44T (6 mm).
	2. Surface Course: 34T1/8 inch34T44T (3 mm)44T.
	3. Crowned Surfaces: Test with crowned template centered and at right angle to crown. Maximum allowable variance from template is 34T1/4 inch34T44T (6 mm)44T.


	3.11 SURFACE TREATMENTS
	A. Fog Seals: Apply fog seal at a rate of 34T0.10 to 0.15 gal./sq. yd.34T44T (0.45 to 0.7 L/sq. m)44T to existing asphalt pavement and allow to cure. With fine sand, lightly dust areas receiving excess fog seal.
	B. Slurry Seals: Apply slurry coat in a uniform thickness in accordance with ASTM D3910 and allow to cure.
	1. Roll slurry seal to remove ridges and provide a uniform, smooth surface.


	3.12 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined in accordance with ASTM D3549/D3549M.
	C. Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	D. In-Place Density: Testing agency will take samples of uncompacted paving mixtures and compacted pavement in accordance with ASTM D979/D979M.
	1. Reference maximum theoretical density will be determined by averaging results from four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared in accordance with ASTM D2041/D2041M, and compacted in accordance with job-mix speci...
	2. In-place density of compacted pavement will be determined by testing core samples in accordance with ASTM D1188 or ASTM D2726/D2726M.
	a. One core sample will be taken for every 34T1000 sq. yd.34T44T (836 sq. m)44T or less of installed pavement, with no fewer than three cores taken.
	b. Field density of in-place compacted pavement may also be determined by nuclear method in accordance with ASTM D2950/D2950M and coordinated with ASTM D1188 or ASTM D2726/D2726M.


	E. Replace and compact hot-mix asphalt where core tests were taken.
	F. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements.

	3.13 WASTE HANDLING
	A. General: Handle asphalt-paving waste in accordance with approved waste management plan required.



	334200 FL - Stormwater Conveyance
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Corrugated-steel pipe and fittings.
	2. PE pipe and fittings.
	3. Drains.
	4. Encasement for piping.
	5. Catch basins.
	6. Stormwater inlets.
	7. Pipe outlets.


	1.3 DEFINITIONS
	A. FRP: Fiberglass-reinforced plastic.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Catch basins, stormwater inlets. Include plans, elevations, sections, details, frames, covers, and grates.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping in same trench and clearances from storm drainage system piping. Indicate interface and spatial relationship between manholes, piping, and proximate structures.
	B. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic manholes, pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle catch basins and stormwater inlets in accordance with manufacturer's written rigging instructions.

	1.8 FIELD CONDITIONS
	A. Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service in accordance with requir...
	1. Notify Owner no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 CORRUGATED-STEEL PIPE AND FITTINGS
	A. Source Limitations: Obtain corrugated-steel pipe and fittings from single manufacturer.
	B. Corrugated-Steel Pipe and Fittings: ASTM A760/A760M, Type I with fittings of similar form and construction as pipe.
	1. Special-Joint Bands: Corrugated steel with O-ring seals.
	2. Standard-Joint Bands: Corrugated steel.
	3. Coating: Zinc.


	2.2 CORRUGATED-ALUMINUM PIPE AND FITTINGS
	A. Source Limitations: Obtain corrugated-aluminum pipe and fittings from single manufacturer.
	B. Corrugated-Aluminum Pipe and Fittings: ASTM B745/B745M, Type I with fittings of similar form and construction as pipe.
	1. Special-Joint Bands: Corrugated aluminum with O-ring seals.
	2. Standard-Joint Bands: Corrugated aluminum.


	2.3 CORRUGATED-PE PIPE AND FITTINGS
	A. Source Limitations: Obtain corrugated-PE pipe and fittings from single manufacturer.
	B. Corrugated-PE Drainage Pipe and Fittings 34TNPS 3 to NPS 1034T44T (DN 80 to DN 250)44T: AASHTO M 252, Type S, with smooth waterway for coupling joints.
	C. Corrugated-PE Pipe and Fittings 34TNPS 12 to NPS 6034T44T (DN 300 to DN 1500)44T: AASHTO M 294, Type S, with smooth waterway for coupling joints.
	D. Corrugated-PE Silttight Couplings: PE sleeve with ASTM D1056, Type 2, Class A, Grade 2 gasket material that mates with pipe and fittings.
	E. Corrugated-PE Soiltight Couplings: AASHTO M 294, corrugated, matching pipe and fittings.

	2.4 DRAINS
	A. Grate Openings: See details on drawings.

	2.5 ENCASEMENT FOR PIPING
	A. Standard: ASTM A674 or AWWA C105/A21.5.
	B. Material: cross-laminated HDPE film of 34T0.004-inch34T44T (0.10-mm)44T minimum thickness.
	C. Form: tube.
	D. Color: Per Owner’s request.

	2.6 CATCH BASINS
	A. Designed Precast Concrete Catch Basins: ASTM C913, precast, reinforced concrete; designed in accordance with ASTM C890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for joint...
	1. Joint Sealants: 34TASTM C99034T44T (ASTM C990M)44T, bitumen or butyl rubber.
	2. Adjusting Rings: Interlocking rings with level or sloped edge in thickness and shape matching catch basin frame and grate. Include sealant recommended by ring manufacturer.
	3. Grade Rings: Include two or three reinforced-concrete rings, of 34T6- to 9-inch34T44T (150- to 225-mm)44T total thickness, that match 34T24-inch-34T44T (610-mm-)44T diameter frame and grate.
	4. Steps: FRP ladder; or ASTM A615/A615M, deformed, 34T1/2-inch34T44T (13-mm)44T steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step. Cast or an...
	5. Pipe Connectors: 34TASTM C92334T44T (ASTM C923M)44T, resilient, of size required, for each pipe connecting to base section.

	B. Frames and Grates: ASTM A536, Grade 60-40-18, ductile iron designed for 150 kips structural loading. Include flat grate with small square or short-slotted drainage openings. See drawings for grate details.
	1. Size: 34T24 by 24 inches34T44T (610 by 610 mm)44T minimum unless otherwise indicated.
	2. Grate Free Area: Approximately 50 percent unless otherwise indicated.

	C. Frames and Grates: ASTM A536, Grade 60-40-18, ductile iron designed for 150 kips structural loading. Include 34T24-inch34T44T (610-mm)44T ID by 34T7- to 9-inch34T44T (175- to 225-mm)44T riser with 34T4-inch-34T44T (102-mm-)44T minimum width flange,...
	1. Grate Free Area: Approximately 50 percent unless otherwise indicated.


	2.7 STORMWATER INLETS
	A. Frames and Grates: Heavy duty, in accordance with utility standards.

	2.8 PIPE OUTLETS
	A. Head Walls: Cast-in-place reinforced concrete, with apron and tapered sides.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Section 312000 "Earth Moving."

	3.2 PIPING INSTALLATION
	A. General Locations and Arrangements: Drawing plans and details indicate general location and arrangement of underground storm drainage piping. Location and arrangement of piping layout take into account design considerations. Install piping as indic...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves, and couplings in accordance with manufacturer's written in...
	C. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected. Reducing size of piping in direction of flow is prohibited.
	D. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro tunneling.
	E. Install gravity-flow, non-pressure drainage piping in accordance with the following:
	1. Install piping pitched down in direction of flow.
	2. Install piping 34TNPS 634T44T (DN 150)44T and larger with restrained joints at tee fittings and at changes in direction.
	3. Install piping with 34T24 in34T44T (610 mm)44T minimum cover.
	4. Install corrugated-steel piping in accordance with ASTM A798/A798M.
	5. Install PE corrugated sewer piping in accordance with ASTM D2321.


	3.3 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, non-pressure drainage piping in accordance with the following:
	1. Join corrugated-steel sewer piping in accordance with ASTM A798/A798M.
	2. Join corrugated-PE piping in accordance with ASTM D3212 for push-on joints.
	3. Join dissimilar pipe materials with non-pressure-type flexible couplings.


	3.4 CATCH BASIN INSTALLATION
	A. Construct catch basins to sizes and shapes indicated.
	B. Set frames and grates to elevations indicated.

	3.5 STORMWATER INLET AND OUTLET INSTALLATION
	A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.

	3.6 CONCRETE PLACEMENT
	A. Place cast-in-place concrete in accordance with 34TACI 31834T44T (ACI 318M)44T.

	3.7 CONNECTIONS
	A. Connect non-pressure, gravity-flow drainage piping to existing stormwater drainage system.
	B. Make connections to existing piping and underground manholes.
	1. Make branch connections from side into existing piping, 34TNPS 4 to NPS 2034T44T (DN 100 to DN 500)44T. Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 34T6 inches34T44T (150 mm)44...
	2. Make branch connections from side into existing piping, 34TNPS 2134T44T (DN 525)44T or larger, or to underground manholes and structures by cutting into existing unit and creating an opening large enough to allow 34T3 inches34T44T (76 mm)44T of con...
	a. Use concrete that will attain a minimum 28-day compressive strength of 34T3000 psi34T44T (20.7 MPa)44T unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	3. Protect existing piping, manholes, and structures to prevent concrete or debris from entering while making tap connections. Remove debris or other extraneous material that may accumulate.

	C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use non-pressure-type flexible couplings where required to join gravity-flow, non-pressure sewer piping unless otherwise indicated.
	a. Unshielded flexible couplings for same or minor difference OD pipes.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.



	3.8 IDENTIFICATION
	A. Materials and their installation are specified in Section 312000 "Earth Moving." Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.
	1. Use detectable warning tape over ferrous piping.
	2. Use detectable warning tape over nonferrous piping and over edges of underground structures.


	3.9 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred. Inspect after approximately 34T24 inches34T44T (610 mm)44T of backfill is in place, and again at completion of Project.
	1. Submit separate reports for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment: Less than full diameter of inside of pipe is visible between structures.
	b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 92.5 percent of piping diameter.
	c. Damage: Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration: Water leakage into piping.
	e. Exfiltration: Water leakage from or around piping.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Reinspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems in accordance with requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit a separate report for each test.
	5. Gravity-Flow Storm Drainage Piping: Test in accordance with requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Exception: Piping with soil tight joints unless required by authorities having jurisdiction.
	b. Option: Test plastic piping in accordance with ASTM F1417.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.10 CLEANING
	A. Clean interior of piping of dirt and superfluous materials. Flush with water.




