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SECTION 01 21 00 - ALLOWANCES 

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 and procedural requirements governing allowances. 
1. Certain items are specified in the Contract Documents by allowances.  Allowances have been 

established in lieu of additional requirements and to defer selection of actual materials and 
equipment to a later date when direction will be provided to Contractor.  If necessary, 
additional requirements will be issued by Change Order. 

B. Types of allowances include the following: 
1. Lump-sum allowances. 

C. Related Requirements: 
1. Section 012200 "Unit Prices" for procedures for using unit prices. 
2. Section 014000 "Quality Requirements" for procedures governing the use of allowances for 

testing and inspecting. 

1.3 Selection And Purchase 

A. At the earliest practical date after award of the Contract, advise Engineer of the date when final 
selection and purchase of each product or system described by an allowance must be completed to 
avoid delaying the Work. 

B. At Engineer's request, obtain proposals for each allowance for use in making final selections.  
Include recommendations that are relevant to performing the Work. 

C. Purchase products and systems selected by Engineer from the designated supplier. 

1.4 Action Submittals 

A. Submit proposals for purchase of products or systems included in allowances, in the form specified 
for Change Orders. 
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1.5 Informational Submittals 

A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for use 
in fulfillment of each allowance. 

B. Submit time sheets and other documentation to show labor time and cost for installation of 
allowance items that include installation as part of the allowance. 

C. Coordinate and process submittals for allowance items in same manner as for other portions of the 
Work. 

1.6 Coordination 

A. Coordinate allowance items with other portions of the Work.  Furnish templates as required to 
coordinate installation. 

1.7 Lump-Sum Allowances 

A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner or 
selected by Engineer under allowance and shall include taxes,freight, and delivery to Project site. 

B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor, 
installation, overhead and profit, and similar costs related to products and materials  under 
allowance shall be included as part of the Contract Sum and not part of the allowance. 

C. Unused Materials:  Return unused materials purchased under an allowance to manufacturer or 
supplier for credit to Owner, after installation has been completed and accepted. 
1. If requested by Engineer, retain and prepare unused material for storage by Owner.  Deliver 

unused material to Owner's storage space as directed. 

1.8 Contingency Allowances 

A. Use the contingency allowance only as directed by Engineer for Owner's purposes and only by 
Change Orders that indicate amounts to be charged to the allowance. 

B. Contractor's overhead, profit, and related costs for products and equipment ordered by Owner 
under the contingency allowance are included in the allowance and are not part of the Contract 
Sum.  These costs include delivery, installation, taxes, insurance, equipment rental, and similar 
costs. 

C. Change Orders authorizing use of funds from the contingency allowance will include Contractor's 
related costs and reasonable overhead and profit margins. 

D. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner by 
Change Order. 
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1.9 Testing And Inspecting Allowances 

A. Testing and inspecting allowances include the cost of engaging testing agencies, actual tests and 
inspections, and reporting results. 

B. The allowance does not include incidental labor required to assist the testing agency or costs for 
retesting if previous tests and inspections result in failure.  The cost for incidental labor to assist the 
testing agency shall be included in the Contract Sum. 

C. Costs of services not required by the Contract Documents are not included in the allowance. 

D. At Project closeout, credit unused amounts remaining in the testing and inspecting allowance to 
Owner by Change Order. 

1.10 Adjustment Of Allowances 

A. Allowance Adjustment:  To adjust allowance amounts, prepare a Change Order proposal based on 
the difference between purchase amount and the allowance, multiplied by final measurement of 
work-in-place where applicable.  If applicable, include reasonable allowances for cutting losses, 
tolerances, mixing wastes, normal product imperfections, and similar margins. 
1. Include installation costs in purchase amount only where indicated as part of the allowance. 
2. If requested, prepare explanation and documentation to substantiate distribution of 

overhead costs and other margins claimed. 
3. Submit substantiation of a change in scope of work, if any, claimed in Change Orders related 

to unit-cost allowances. 
4. Owner reserves the right to establish the quantity of work-in-place by independent quantity 

survey, measure, or count. 

B. Submit claims for increased costs because of a change in scope or nature of the allowance 
described in the Contract Documents, whether for the purchase order amount or Contractor's 
handling, labor, installation, overhead, and profit. 
1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost 

amount unless it is clearly shown that the nature or extent of work has changed from what 
could have been foreseen from information in the Contract Documents. 

2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-
priced materials or systems of the same scope and nature as originally indicated. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 Examination 

A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return 
damaged or defective products to manufacturer for replacement. 

3.2 Preparation 

A. Coordinate materials and their installation for each allowance with related materials and 
installations to ensure that each allowance item is completely integrated and interfaced with related 
work. 

3.3 Schedule Of Allowances 

A. Allowance No. 1:  Lump-Sum Allowance:  Include the sum of $7,500 for purchase of proposed 12’ 
x 16’ shed as shown on drawing sheet CS-101.  Coordinate purchase with Town. 
1. This allowance includes material cost. 
2. Coordinate quantity allowance adjustment with corresponding unit-price requirements in 

Section 012200 "Unit Prices." 

B. Allowance No. 2:  Lump-Sum Allowance:  Include the sum of $10,000 for the inspection and 
expansion of the existing irrigation system.  Coordinate testing of existing system with Town. 
1. This allowance includes material and labor cost. 
2. Coordinate quantity allowance adjustment with corresponding unit-price requirements in 

Section 012200 "Unit Prices." 

C. Allowance No. 3:  Lump-Sum Allowance:  Include the sum of $65,000 for the purchase of the 
proposed playground structure.  Coordinate purchase with Town and manufacturer.  See Detail 
sheet CD-107 for manufacturers information. 
1. This allowance includes material cost. 
2. Coordinate quantity allowance adjustment with corresponding unit-price requirements in 

Section 012200 "Unit Prices." 

 

END OF SECTION 
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SECTION 01 23 00 - ALTERNATES 

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 and procedural requirements for alternates. 

1.3 Definitions 

A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in 
the bidding requirements that may be added to or deducted from the base bid amount if Owner 
decides to accept a corresponding change either in the amount of construction to be completed or 
in the products, materials, equipment, systems, or installation methods described in the Contract 
Documents. 
1. Alternates described in this Section are part of the Work only if enumerated in the 

Agreement. 
2. The cost or credit for each alternate is the net addition to or deduction from the Contract 

Sum to incorporate alternate into the Work. No other adjustments are made to the Contract 
Sum. 

1.4 Procedures 

A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of 
the alternate into Project. 
1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items 

incidental to or required for a complete installation whether or not indicated as part of 
alternate. 

B. Notification: Immediately following award of the Contract, notify each party involved, in writing, 
of the status of each alternate. Indicate if alternates have been accepted, rejected, or deferred for 
later consideration. Include a complete description of negotiated revisions to alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract. 

D. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections 
referenced in schedule contain requirements for materials necessary to achieve the work described 
under each alternate. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 Schedule Of Alternates 

A. Alternate No. 1: Poured in Place Rubberized Surfacing and Concrete Curbing at Playground Area.  
Includes underdrain and drainage pipe to proposed yard drain. 
1. Base Bid: Rubberized Safety mulch with steel landscape edging as indicated on Sheets CS-

101 and CG-101 and detail Sheet CD-102.  No under drainage system. 
2. Alternate: 3” thick Poured in Place Rubberized Playground Surfacing with concrete curbing 

as indicated on Sheet CS-101 and detail Sheet CD-103 and as specified in Section 321810  
“Poured in Place Rubberized Surface” 

B. Alternate No. 2: Import 8” of topsoil  
1. Base Bid: Aerate and overseed existing field area as indicated on Sheet CS-101.  
2. Alternate: Import 8” of topsoil and seed area indicated on sheet CS-101 & CG-101.   

Remove 8” of soil adjacent to existing walkway along Locustville road as shown on sheet 
CP-101.  Refer to Section 329300 in the specifications for topsoil requirements. 

C. Alternate No. 3: Bluestone Tread and Stone Veneered Steps 
1. Base Bid: Concrete Steps with handrails as indicated on Sheet CS-101 & Detail sheet CD-

104 and as specified in sections 055210 and 033000. 
2. Alternate: Concrete Steps with handrails to include Bluestone treads with stone veneer on all 

riser faces and sidewalls as indicated on Sheet CS-101 & Detail sheet CD-104 and as 
specified in sections 055210, 033000 and 044313.16_90. 

END OF SECTION 
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SECTION 01 57 13 – TEMPORARY EROSION AND SEDIMENT CONTROL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 Summary 

A. This Section includes furnishing, placing, and maintaining temporary sediment control measures as 
shown on the Drawings, as directed by the Engineer, and where necessary to reduce sediment 
content of runoff. Control measures are to remain in place until after completion of construction. 
Measures include the following: 
1. Construction entrance. 
2. Silt Fence 
3. Catch basin inserts 
4. Erosion Control Matting 
5. Dust Control 

B. Related Sections include the following: 
1. Division 31 Section “Earth Moving.” 
2. Division 32 Section “Turfs and Grasses.” 

1.3 SUBMITTALS 

A. Certificates of Compliance:  
1. Filter fabric and geotextiles for each application. 
2. Catch basin inserts. 
3. Gravel base. 
4. Crushed stone. 
5. Calcium chloride. 

1.4 Quality Assurance 

A. Where “Standard Specifications” is used, it shall mean “Rhode Island Department of 
Transportation Standard Specifications for Road and Bridge Construction, Amended August 2013” 
and issued supplements.  

B. Sedimentation and erosion control measures shall be installed and maintained in accordance with 
the “Soil Erosion and Sediment Control Handbook” by the Rhode Island Department of 
Environmental Management and USDA Soil Conservation Service. 
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PART 2 - PRODUCTS 

2.1 Construction Entrance 

A. Stone:  Standard Specifications, Article M2.01.1. 

B. Filter Fabric: Subsection 206.02.2 of the Standard Specifications. 

2.2 Filter Fabric / Silt Fence  

A. Synthetic Filter Fabric: Woven geotextile, 36 inches maximum height, conforming to the following: 

Properties Requirement Unit 

Grab Tensile Strength (ASTM D4632): 124 Lbs 
Grab Tensile Elongation (ASTM D4632): 15 Percent 
Puncture Strength (ASTM D4833): 65 Lbs 
Flow Rate (ASTM D4491): 20 Gal/Min/Sq. Ft. 
UV Resistance(at 500 hours) 
  (Retained strength) (ASTM D4355): 

80 Percent 

B. Product and Manufacturer: 
1. ProPex 2130 by Amoco Fabrics and Fibers Company, Austell, GA. 
2. Mutual MISF 1855 by Mutual Industries, Inc., Philadelphia, PA. 
3. Or equal. 

C. Posts 
1. Hardwood Stakes: 2-inch by 2-inch by 54-inch minimum. 
2. Steel:  0.5 pounds per linear foot by 48 inches long minimum, with projections for fastening. 

D. Silt Fence Fasteners:  Staples, tie wires or hog rings, as recommended by manufacturer. 
a. Staples: Heavy-duty wire, 1-inch long minimum. 

2.3 Catch Basin Inserts 

A. Regular Flow Silt Sacks:  Woven polypropylene that meets the following: 
Properties Test Method Units 
Grab Tensile Strength ASTM D4632 300 Lbs 
Grab Tensile Elongation ASTM D4632 25 Percent 
Puncture Strength ASTM D4833 120 Lbs 
Trapezoid Tear ASTM D4533 120 Lbs 
Flow Rate ASTM D4491 40 Gal/Min/Sq. Ft. 
Permittivity ASTM D4491 0.55 Sec-1 
Mullen Burst ASTM D3786 800 psi 
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Properties Test Method Units 
UV Resistance(at 500 hours) 
  (Retained strength) 

ASTM D4355 80 Percent 

Apparent Opening Size ASTM D4751 #40 US Sieve 

1. Manufacturer:  ACF Environmental, 1801-A Willis Road, Richmond, VA  23237  (800-844-
9223),  

2. Or equal. 

2.4 Dust Control 

A. Dust Control 

1. Water: Potable. 

2. Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, 
rye, oats, or barley. 

PART 3 - EXECUTION 

3.1 General 

A. Minimize environmental damage during construction.  Prevent discharge of fuel, oil, lubricants, and 
other fluids.  Mitigate effects of discharge. 

B. Install erosion and sediment control measures prior to clearing, demolition or construction. 

C. Implement and maintain the erosion and sediment control notes on the Contract Drawings. Inform 
parties engaged on the construction site of the requirements and objectives of the plan. 

D. Construct erosion and sediment control measures in accordance with standards and specifications 
of the “Rhode Island Soil Erosion and Sediment Control Handbook”, municipal regulations, and as 
follows: 
1. Attend a preconstruction meeting with the Engineer, to review permit conditions and 

construction methods. 
2. Provide additional sedimentation and erosion controls as required by municipal to address 

field conditions. 
3. Weekly and prior to any anticipated rain event, inspect site.  Ensure that erosion controls are 

properly maintained and functioning. 
4. Supply a 24-hour contact name and number as part of the erosion control plan. 

E. Install additional control measures, if deemed necessary by the State, Municipality, Authorities 
Having Jurisdiction, or Owner. 

F. Protect catch basins with inlet protection throughout construction until disturbed areas are 
stabilized.   
1. Remove and dispose of sediment from control structures. 
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G. Remove and properly dispose of sediment from control structures in accordance with local, State, 
and federal regulations. 

H. Control dust and wind erosion.  Control dust to prevent a hazard to traffic on adjacent roadways.  
Dust control includes sprinkling of water and uniform application of calcium chloride on exposed 
soils and haul roads. 

I. Cut Areas 
1. Establish an erosion control line (wattles) at toe of slope in cut areas and slope stabilization 

with mulch or grass within 30 days of start of cut operations. 

J. Fill Areas 
1. Establish an erosion control line (woodchip berm or wattles) approximately 10 feet from toe 

of slope of proposed fill areas prior to beginning fill installation. 
2. Initiate slope stabilization with mulch or grass within 30 days of start of fill installation. 

K. Within 7 days of completing slope construction, stabilize slopes with vegetation or matting to 
minimize exposure. 

L. Stockpiles 
1. Side Slopes:  2:1 maximum. 
2. Surround stockpiles by a sediment barrier (wattles). 
3. Stabilize stockpiles left bare for more than 15 days with temporary vegetation or mulch. 

M. Final Grading 
1. If final grading is delayed for more than 30 days after land disturbances cease, stabilize soils 

with temporary vegetation or mulch. 

N. Planting Season for Temporary Vegetation – See Section 32 93 00 –Plants and Section 32 92 00 
Turfs and Grasses 

O. Areas to Be Left Bare Prior to Finished Grading and Seeding 
1. Within Planting Seasons 

a. Temporarily seed with Perennial Ryegrass 
b. Apply at a rate of 2 pounds per 1000 sq. ft. at a depth of 1/2 inch. 
c. Where grass predominates, fertilize according to a soil test at a minimum application 

rate of one pound per acre. 
2. Outside of Planting Seasons 

a. Apply air-dried wood chip mulch, free of coarse matter. 
b. Apply at a rate of 185 to 275 pounds per 1000 sq. ft. 

3.2 Control Systems 

A. Construction Entrance 
1. Install at indicated site entrance locations. 
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B. Silt Fence 
1. Install fencing at location as shown on the Drawings or where directed by the Engineer.  

Maintain pitch of 2 to 20 degrees, with inclination toward potential silt source. 
2. Install bottom 6 inches of fabric by trenching and burying the fabric into the notched 

ground. 
3. Drive posts into ground a minimum of 12 inches. 
4. Locate fabric splices at posts only.  Provide 6-inch overlap and seal. 

C. Catch Basin Inserts 
1. Remove catch basin grate, insert silt sack, and secure in place by replacing grate. 

3.3 Dust Control 

A. Apply water and calcium chloride uniformly over the surface when dust becomes a nuisance or 
when directed by the Engineer.   
1. Provide shut-off valve in convenient location on water truck, to allow for regulating water 

flow. 

3.4 Field Quality Control 

A. Construction Entrance Maintenance 
1. Maintain in good condition throughout construction period. 
2. Sweep adjacent roadways daily to remove tracked material from pavement. 

B. Wattle Maintenance 
1. Inspect control system immediately after each rainfall and daily during prolonged rainfall.  

Make repairs immediately. 
2. Remove and dispose of accumulated sediments when sediment reaches approximately one-

third the height of the control system, or when directed by the Engineer. 
3. Replace control system promptly if fabric decomposes or system becomes ineffective prior 

to the expected usable life. 
4. Maintain or replace system until no longer necessary for the intended purpose. 

C. Check Dam Maintenance 
1. Inspect after each major precipitation event.  Inspect before and after if no major rain events 

have occurred. 
2. Remove, clean, and reinstall silt sack when sediment accumulates to half capacity of sack. 

D. Sand Bag Maintenance 
1. Contractor shall maintain sand bags as needed during the retaining wall installation.  

3.5 Removal 

A. Remove and dispose of control systems after area stabilizes with new growth, or when directed by 
the Engineer. 
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END OF SECTION 
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SECTION 01 70 00 - EXECUTION REQUIREMENTS 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This Section includes general procedural requirements governing execution of the Work 
including, but not limited to, the following: 

1. Construction layout. 

2. Field engineering and surveying. 

3. General installation of products. 

4. Progress cleaning. 

5. Starting and adjusting. 

6. Protection of installed construction. 

7. Correction of the Work. 

B. Certificates:  Submit certificate signed by land surveyor or professional engineer certifying that 
location and elevation of improvements comply with requirements. 

C. Certified Surveys:  Submit two (2) copies stamped by a professional land surveyor. 

1.2 QUALITY ASSURANCE 

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice 
in jurisdiction where Project is located and who is experienced in providing land surveying 
services of the kind indicated. 

PART 2 - PRODUCTS (Not used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions: The existence and location of site improvements and other construction 
indicated as existing are not guaranteed. Before beginning work, investigate and verify the 
existence and location of improvements and other structures. 

B. Existing Utilities: The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.  Before beginning site Work, investigate 
and verify the existence, location, and status of underground utilities and other construction 
affecting the Work.  Clean out all existing and proposed stormwater structures and drains.   
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C. Acceptance of Conditions: Examine substrates, areas, and conditions, with Installer or 
Applicator present where indicated, for compliance with requirements for installation 
tolerances and other conditions affecting performance.  Record observations. 

1. Written Report:  Where a written report listing conditions detrimental to performance 
of the Work is required by other Sections, include the following: 

a. Description of the work. 

b. List of detrimental conditions, including substrates. 

c. List of unacceptable installation tolerances. 

d. Recommended corrections. 

2. Verify compatibility with and suitability of substrates, including compatibility with 
existing finishes or primers. 

3. Proceed with installation only after unsatisfactory conditions have been corrected. 
Proceeding with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck 
measurements before installing each product.  Where portions of the Work are indicated to fit 
to other construction, verify dimensions of other construction by field measurements before 
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the 
Work. 

B. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need 
for clarification of the Contract Documents, submit a request for information to Engineer. 
Include a detailed description of problem encountered, together with recommendations for 
changing the Contract Documents.   

3.3 CONSTRUCTION LAYOUT 

A. Verification: Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks. If discrepancies are 
discovered, notify Engineer prior to proceeding with the Work. 

B. General: Engage a professional land surveyor to lay out the Work using accepted surveying 
practices. 

1. Establish benchmarks and control points to set lines, grades, and elsewhere as needed 
to locate each element of Project. 

2. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain 
required dimensions. 

3. Locate and demarcate property lines adjacent to the limit of work. 

4. Check the location, level and plumb, of every major element as the Work progresses. 

5. Notify Engineer when deviations from required grades, lines, and levels exceed 
allowable tolerances. 
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6. Close site surveys with an error of closure equal to or less than the standard established 
by authorities having jurisdiction. 

C. Site Improvements: Locate and layout all site improvements. 

D. Structure Lines and Levels: Locate and lay out control lines and levels for structures.  Transfer 
survey markings and elevations for use with control lines and levels.   

E. Record Log: Maintain a log of layout control work.  Record deviations from required lines and 
levels.  Include beginning and ending dates and times of surveys, weather conditions, name 
and duty of each survey party member, and types of instruments and tapes used.  Make the log 
available for reference by Engineer. 

3.4 FIELD ENGINEERING 

A. Reference Points: Locate existing permanent benchmarks, control points, and similar 
reference points before beginning the Work. Preserve and protect permanent benchmarks and 
control points during construction operations. 

1. Do not change or relocate existing benchmarks or control points without prior written 
approval of Owner. Report lost or destroyed permanent benchmarks or control points 
promptly. Report the need to relocate permanent benchmarks or control points to 
Engineer before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly.  Base 
replacements on the original survey control points. 

B. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on Project 
site, referenced to data established by survey control points. Comply with authorities having 
jurisdiction for type and size of benchmark. 

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

2. Where the actual location or elevation of layout points cannot be marked, provide 
temporary reference points sufficient to locate the Work. 

3. Remove temporary reference points when no longer needed. Restore marked 
construction to its original condition. 

C. Certified Survey:  On completion of major site improvements and other work requiring field-
engineering services, prepare a certified survey showing dimensions, locations, angles, and 
elevations of construction and site work by a Rhode Island licensed land surveyor. 

3.5 INSTALLATION 

A. General: Locate the Work and components of the Work accurately, in correct alignment and 
elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 

2. Where space is limited, install components to maximize space available for maintenance 
and ease of removal for replacement. 
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B. Comply with manufacturers’ written instructions and recommendations for installing products 
in applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results. 
Maintain conditions required for product performance until Substantial Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging operations 
or loading in excess of that expected during normal conditions of occupancy. 

E. Anchors and Fasteners: Provide anchors and fasteners as required to anchor each component 
securely in place, accurately located and aligned with other portions of the Work. 

F. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect. Fit exposed connections together to form hairline 
joints. 

G. Hazardous Materials: Use products, cleaners, and installation materials that are not considered 
hazardous. 

3.6 PROGRESS CLEANING 

A. Clean Project site and work areas daily, including common areas. Coordinate progress cleaning 
for joint-use areas where more than one installer has worked. Enforce requirements strictly. 
Dispose of materials lawfully. 

B. Maintain Project site free of waste materials and debris. 

C. Clean areas where work is in progress to the level of cleanliness necessary for proper 
execution of the Work and use of the existing properties. 

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

E. Clean exposed surfaces and protect as necessary to ensure freedom from damage and 
deterioration at time of Substantial Completion. 

F. Clean areas and spaces where cutting and patching are performed. Completely remove paint, 
mortar, oils, putty, and similar materials. 

1. Thoroughly clean surfaces before applying paint or other finishing materials. 

G. Waste Disposal: Burying or burning waste materials on-site will not be permitted.  Washing 
waste materials into waterways will not be permitted. 

H. During handling and installation, clean and protect construction in progress and adjoining 
materials already in place. Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 
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I. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period. Adjust and lubricate operable components to ensure 
operability without damaging effects. 

J. Limiting Exposures: Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period. 

3.7 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage 
or deterioration at time of Substantial Completion. 

B. Comply with manufacturer’s written instructions for temperature and relative humidity. 

3.8 CORRECTION OF THE WORK 

A. Repair or remove and replace defective construction. Restore damaged substrates and finishes. 

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

B. Restore permanent facilities used during construction to their specified condition. 

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 
without visible evidence of repair. 

END OF SECTION 
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SECTION 01 71 13 - MOBILIZATION 

PART 1 - GENERAL 
 

1.1 SUMMARY 

A. This Section includes work necessary for the movement of personnel and equipment to and 
from the Project site.    

PART 2 - PRODUCTS (Not used) 

PART 3 - EXECUTION 

3.1 SAFETY 

A. The Contractor shall comply with all requirements of the most recent version of OSHA. 

B. When any support system is used that requires design by an engineer, copies of the design 
stamped by a Professional Engineer registered in the State of Rhode Island shall be submitted 
to the Engineer. 

C. The Contractor has full responsibility to comply with all provisions of the State of Rhode 
Island Public General Statutes concerning Occupational Safety and Health.  Any fines levied 
against the Contractor for violations shall be the Contractor’s responsibility. 

3.2 PROTECTION 

A. The Contractor shall assume full responsibility for the protection of all public or private 
buildings, structures and utilities in the rights-of-way, gas pipes, water pipes, hydrants, sewers, 
drains, electric and telephone cables, and any other improvements whether or not they are 
shown on the Drawings.  The Contractor shall carefully support and protect all such 
structures and utilities from damage of every description and any such damage thereto shall be 
repaired or otherwise made good by the Contractor, at his expense, in a manner acceptable to 
the Engineer. 

B. All open excavations shall be adequately safeguarded by providing temporary barricades, 
caution signs, lights and other means to prevent accidents to persons and damage to property.  
The Contractor shall, at the Contractor’s own expense, provide suitable and safe bridges and 
other crossings for accommodating travel by pedestrians and workmen.  The length or size of 
excavation will be controlled by the particular surrounding conditions, but shall always be 
confined to the limits prescribed by the Engineer. 

 
END OF SECTION 
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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 cast-in-place concrete, including formwork, reinforcement, concrete materials, 
mixture design, placement procedures, and finishes, for the following: 
1. Footings. 
2. Curbed retaining walls. 
3. Concrete cheek walls 
4. Slabs on grade 

B. Related Sections: 
1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade. 
2. Section 129300 “Site Furnishings” for basketball goal and tennis net footings 
3. Section 321313 “Concrete Pavement” for walkways, stairs, cheek walls, curbed retaining 

walls and footings. 

1.3 Definitions 

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

1.4 Action Submittals 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances warrant 
adjustments. 
1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 
placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, and 
supports for concrete reinforcement. 
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D. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified professional 
engineer detailing fabrication, assembly, and support of formwork. 
1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping formwork, 

shoring removal, and reshoring installation and removal. 

E. Construction Joint Layout:  Indicate proposed construction joints required to construct the 
structure. 
1. Location of construction joints is subject to approval of the Engineer. 

1.5 Informational Submittals 

A. Qualification Data:  For Installer. 

B. Material Certificates:  For each of the following, signed by manufacturers: 
1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Curing compounds. 
6. Bonding agents. 
7. Adhesives. 
8. Vapor retarders. 
9. Semirigid joint filler. 
10. Joint-filler strips. 
11. Nosing Guards. 
12. Repair materials. 

1.6 Quality Assurance 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete 
Flatwork Technician. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products 
and that complies with ASTM C 94/C 94M requirements for production facilities and equipment. 
1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities." 

C. Testing Agency Qualifications:  An independent agency, qualified according to ASTM C 1077 and 
ASTM E 329 for testing indicated. 
1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, 

Grade 1, according to ACI CP-1 or an equivalent certification program. 
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D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the 
same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single 
source from single manufacturer. 

E. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents: 
1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5. 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

F. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 
evaluation tests and to design concrete mixtures. 

1.7 Delivery, Storage, And Handling 

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

PART 2 - PRODUCTS 

2.1 Form-Facing Materials 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 
smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 
1. Plywood, metal, or other approved panel materials. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 

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

D. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, 
or adversely affect concrete surfaces and will not impair subsequent treatments of concrete 
surfaces. 
1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form 
ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 
1. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in 

concrete surface. 

2.2 Steel Reinforcement 

A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent. 
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B. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn 
steel wire into flat sheets. 

D. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet. 

2.3 Reinforcement Accessories 

A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends 
square and free of burrs. 

B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 
compressive strength than concrete and as follows: 
1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use 

CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports. 

2.4 Concrete Materials 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 
1. Portland Cement:  ASTM C 150, Type I/II 

a. Fly Ash:  ASTM C 618, Class F or C. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

B. Silica Fume:  ASTM C 1240, amorphous silica. 

C. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide 
aggregates from a single source. 
1. Maximum Coarse-Aggregate Size: 3/4 inch nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

D. Water:  ASTM C 94/C 94M and potable. 

2.5 Admixtures 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other 
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in 
hardened concrete.  Do not use calcium chloride or admixtures containing calcium chloride. 
1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
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4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

C. 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. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. BASF Construction Chemicals - Building Systems; Rheocrete 222+. 
b. Cortec Corporation; MCI- 2005NS. 
c. Grace Construction Products, W. R. Grace & Co.; DCI-S. 
d. Sika Corporation; FerroGard 901. 

2.6 Vapor Retarders 

A. Sheet Vapor Retarder:  ASTM E 1745, Class A.  Include manufacturer's recommended adhesive or 
pressure-sensitive tape. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Carlisle Coatings & Waterproofing, Inc.; Blackline 400. 
b. Fortifiber Building Systems Group; Moistop Ultra 10. 
c. Grace Construction Products, W. R. Grace & Co.; Florprufe 120. 
d. Insulation Solutions, Inc.; Viper VaporCheck 10. 
e. Meadows, W. R., Inc.; Perminator 10 mil. 
f. Raven Industries Inc.; Vapor Block 10. 
g. Reef Industries, Inc.; Griffolyn 10 mil Green. 
h. Stego Industries, LLC; Stego Wrap 10 mil Class A. 

B. Sheet Vapor Retarder:  Polyethylene sheet, ASTM D 4397, not less than 10 mils thick. 

C. Granular Fill:  Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 448, 
Size 57, with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve. 

2.7 Curing Materials 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to 
fresh concrete. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Axim Italcementi Group, Inc.; CATEXOL CimFilm. 
b. BASF Construction Chemicals - Building Systems; Confilm. 
c. ChemMasters; SprayFilm. 
d. Conspec by Dayton Superior; Aquafilm. 
e. Dayton Superior Corporation; Sure Film (J-74). 
f. Edoco by Dayton Superior; BurkeFilm. 
g. Euclid Chemical Company (The), an RPM company; Eucobar. 
h. Kaufman Products, Inc.; Vapor-Aid. 
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i. Lambert Corporation; LAMBCO Skin. 
j. L&M Construction Chemicals, Inc.; E-CON. 
k. Meadows, W. R., Inc.; EVAPRE. 
l. Metalcrete Industries; Waterhold. 
m. Nox-Crete Products Group; MONOFILM. 
n. Sika Corporation; SikaFilm. 
o. SpecChem, LLC; Spec Film. 
p. Symons by Dayton Superior; Finishing Aid. 
q. TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM. 
r. Unitex; PRO-FILM. 
s. Vexcon Chemicals, Inc.; Certi-Vex Envio Set. 

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

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

D. Water:  Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 
dissipating. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB. 
b. BASF Construction Chemicals - Building Systems; Kure 200. 
c. ChemMasters; Safe-Cure Clear. 
d. Conspec by Dayton Superior; W.B. Resin Cure. 
e. Dayton Superior Corporation; Day-Chem Rez Cure (J-11-W). 
f. Edoco by Dayton Superior; Res X Cure WB. 
g. Euclid Chemical Company (The), an RPM company; Kurez W VOX; TAMMSCURE 

WB 30C. 
h. Kaufman Products, Inc.; Thinfilm 420. 
i. Lambert Corporation; AQUA KURE - CLEAR. 
j. L&M Construction Chemicals, Inc.; L&M Cure R. 
k. Meadows, W. R., Inc.; 1100-CLEAR. 
l. Nox-Crete Products Group; Resin Cure E. 
m. Right Pointe; Clear Water Resin. 
n. SpecChem, LLC; Spec Rez Clear. 
o. Symons by Dayton Superior; Resi-Chem Clear. 
p. TK Products, Division of Sierra Corporation; TK-2519 DC WB. 
q. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100. 

F. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 
nondissipating. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Anti-Hydro International, Inc.; AH Clear Cure WB. 
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b. BASF Construction Chemicals - Building Systems; Kure-N-Seal WB. 
c. ChemMasters; Safe-Cure & Seal 20. 
d. Conspec by Dayton Superior; Cure and Seal WB. 
e. Cresset Chemical Company; Crete-Trete 309-VOC Cure & Seal. 
f. Dayton Superior Corporation; Safe Cure and Seal (J-18). 
g. Edoco by Dayton Superior; Spartan Cote WB II. 
h. Euclid Chemical Company (The), an RPM company; Aqua Cure VOX; 

Clearseal WB 150. 
i. Kaufman Products, Inc.; Cure & Seal 309 Emulsion. 
j. Lambert Corporation; Glazecote Sealer-20. 
k. L&M Construction Chemicals, Inc.; Dress & Seal WB. 
l. Meadows, W. R., Inc.; Vocomp-20. 
m. Metalcrete Industries; Metcure. 
n. Nox-Crete Products Group; Cure & Seal 150E. 
o. Symons by Dayton Superior; Cure & Seal 18 Percent E. 
p. TK Products, Division of Sierra Corporation; TK-2519 WB. 
q. Vexcon Chemicals, Inc.; Starseal 309. 

G. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 18 to 
25 percent solids, nondissipating. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. BASF Construction Chemicals - Building Systems; Kure-N-Seal W. 
b. ChemMasters; Safe-Cure Clear. 
c. Conspec by Dayton Superior; High Seal. 
d. Dayton Superior Corporation; Safe Cure and Seal (J-19). 
e. Edoco by Dayton Superior; Spartan Cote WB II 20 Percent. 
f. Euclid Chemical Company (The), an RPM company; Diamond Clear VOX; 

Clearseal WB STD. 
g. Kaufman Products, Inc.; SureCure Emulsion. 
h. Lambert Corporation; Glazecote Sealer-20. 
i. L&M Construction Chemicals, Inc.; Dress & Seal WB. 
j. Meadows, W. R., Inc.; Vocomp-20. 
k. Metalcrete Industries; Metcure 0800. 
l. Nox-Crete Products Group; Cure & Seal 200E. 
m. Symons by Dayton Superior; Cure & Seal 18 Percent E. 
n. Vexcon Chemicals, Inc.; Starseal 0800. 

2.8 Related Materials 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, 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 per ASTM D 2240. 
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http://www.specagent.com/LookUp/?uid=123456816859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816860&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816861&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816861&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816862&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816863&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816864&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816865&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816866&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816867&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816868&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816869&mf=04&src=wd
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C. Bonding Agent:  ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

D. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements, and as follows: 
1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened 

concrete. 

E. Reglets:  Fabricate reglets of not less than 0.022-inch-thick, galvanized-steel sheet.  Temporarily fill 
or cover face opening of reglet to prevent intrusion of concrete or debris. 

F. Dovetail Anchor Slots:  Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent tab 
anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris. 

2.9 Repair Materials 

A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be applied 
in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor elevations. 
1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as 

defined in ASTM C 219. 
2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, and 

application. 
3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by 

underlayment manufacturer. 
4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according to 

ASTM C 109/C 109M. 

B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in 
thicknesses from 1/4 inch and that can be filled in over a scarified surface to match adjacent floor 
elevations. 
1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as 

defined in ASTM C 219. 
2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and 

application. 
3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by 

topping manufacturer. 
4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to 

ASTM C 109/C 109M. 

2.10 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, according to ACI 301. 
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1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

B. Cementitious Materials:   
1. Combined Fly Ash and Pozzolan:  25 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement. 

D. Admixtures:  Use admixtures according to manufacturer's written instructions. 
1. Use water-reducing or plasticizing 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 pumped concrete, concrete for heavy-use industrial slabs 

and parking structure slabs, concrete required to be watertight, and concrete with a water-
cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 

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

2.11 Concrete Mixtures For Building Elements 

A. Footings:  Proportion normal-weight concrete mixture as follows: 
1. Minimum Compressive Strength:  3000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.45. 
3. Slump Limit:  4 inches, plus or minus 1 inch. 
4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal 

maximum aggregate size. 

B. Retaining Walls:  Proportion normal-weight concrete mixture as follows: 
1. Minimum Compressive Strength:  3000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.45. 
3. Slump Limit:  4 inches, plus or minus 1 inch. 
4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal 

maximum aggregate size. 

2.12 Fabricating Reinforcement 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.13 Concrete Mixing 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information. 



 Langworthy Field Improvements Plan – Phase 1 
 Hopkinton, RI 
 20140073.A10  
 

CAST-IN-PLACE CONCRETE 03 30 00 - 10 
F:\P2014\0073\A10\Specifications\Final Specs\03 30 00 - Cast-In-Place Concrete.Docx 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-
1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 Formwork 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure can 
support such loads. 

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

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 
1. Class B, 1/4 inch for rough-formed finished surfaces. 

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

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide 
crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms 
for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 
1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations 
and slopes in finished concrete surfaces.  Provide and secure units to support screed strips; use 
strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is 
inaccessible.  Close openings with panels tightly fitted to forms and securely braced to prevent loss 
of concrete mortar.  Locate temporary openings in forms at inconspicuous locations. 

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

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work.  Determine sizes and locations from trades providing such items. 

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

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 
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L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement. 

3.2 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.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 
1. Install anchor rods, accurately located, to elevations required and complying with tolerances 

in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges." 
2. 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. Install dovetail anchor slots in concrete structures as indicated. 

3.3 Removing And Reusing Forms 

A. General:  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 
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 supports 

weight of concrete in place until concrete has achieved at least 70 percent of its 28-day 
design compressive strength. 

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 
otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new 
form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align 
and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces unless 
approved by Engineer. 

3.4 Shores And Reshores 

A. Comply with ACI 318 and ACI 301 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. 
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3.5 Vapor Retarders 

A. Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarder according to ASTM E 1643 
and manufacturer's written instructions. 
1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

B. Bituminous Vapor Retarders:  Place, protect, and repair bituminous vapor retarder according to 
manufacturer's written instructions. 

C. Granular Course:  Cover vapor retarder with granular fill, moisten, and compact with mechanical 
equipment to elevation tolerances of plus 0 inch or minus 3/4 inch. 
1. Place and compact a 1/2-inch-thick layer of fine-graded granular material over granular fill. 

3.6 Steel Reinforcement 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 
1. Do not cut or puncture vapor retarder.  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 would 
reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and support 
reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing 
reinforcing bars. 
1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated. 

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

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize 
sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining 
sheet widths to prevent continuous laps in either direction.  Lace overlaps with wire. 

3.7 Joints 

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

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations 
indicated or as approved by Engineer. 
1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 

construction joints unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of floors and slabs. 

C. 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. 
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3.8 Concrete Placement 

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

B. Do not add water to concrete during delivery, at Project site, or during placement unless approved 
by Engineer. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations 
of ACI 301. 
1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture. 

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 
1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and 

in a manner to avoid inclined construction joints. 

E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 
1. When average high and low temperature is expected to fall below 40 deg F for three 

successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on 
frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 
accelerators unless otherwise specified and approved in mixture designs. 

F. Hot-Weather Placement:  Comply with ACI 301 and as follows: 
1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water 

or chopped ice may be used to control temperature, provided water equivalent of ice is 
calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete is 
Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.9 Finishing Formed Surfaces 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched.  Remove fins and other projections that exceed specified limits 
on formed-surface irregularities. 
1. Apply to concrete surfaces not exposed to public view. 
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B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an 
orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  
Remove fins and other projections that exceed specified limits on formed-surface irregularities. 
1. Apply to concrete surfaces exposed to public view. 

C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed 
surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent unformed 
surfaces unless otherwise indicated. 

3.10 Miscellaneous Concrete Items 

A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in place 
unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-place 
construction.  Provide other miscellaneous concrete filling indicated or required to complete the 
Work. 

3.11 Concrete Protecting And Curing 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather 
protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations.  Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported slabs, 
and other similar surfaces.  If forms remain during curing period, moist cure after loosening forms.  
If removing forms before end of curing period, continue curing for the remainder of the curing 
period. 

D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, 
including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 
1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 

following materials: 
a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 
2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover 

for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 
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inches, and sealed by waterproof tape or adhesive.  Cure for not less than seven days.  
Immediately repair any holes or tears during curing period using cover material and 
waterproof tape. 
a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 

floor coverings. 
b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 

penetrating liquid floor treatments. 
c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 

cover or a curing compound that the manufacturer certifies will not interfere with 
bonding of floor covering used on Project. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair damage 
during curing period. 
a. Removal:  After curing period has elapsed, remove curing compound without 

damaging concrete surfaces by method recommended by curing compound 
manufacturer. 

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Repeat process 24 hours later and apply a second coat.  Maintain continuity of 
coating and repair damage during curing period. 

3.12 Joint Filling 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 
1. Defer joint filling until concrete has aged at least one month.  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 
joint clean and dry. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.  
Overfill joint and trim joint filler flush with top of joint after hardening. 

3.13 Concrete Surface Repairs 

A. Defective Concrete:  Repair and patch defective areas when approved by Engineer.  Remove and 
replace concrete that cannot be repaired and patched to Engineer's approval. 

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two and 
one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and 
placing. 
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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 in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of 
cuts perpendicular to concrete surface.  Clean, dampen with water, and brush-coat holes and 
voids with bonding agent.  Fill and compact with patching mortar before bonding agent has 
dried.  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 will match surrounding color.  Patch a 
test area at inconspicuous locations to verify mixture and color match before proceeding 
with patching.  Compact mortar in place and strike off slightly higher than surrounding 
surface. 

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

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

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

3.14 Field Quality Control 

A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and inspecting 
agency to perform field tests and inspections and prepare test reports. 

B. Testing and Inspecting:  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 welding. 
3. Headed bolts and studs. 
4. Verification of use of required design mixture. 
5. Concrete placement, including conveying and depositing. 
6. Curing procedures and maintenance of curing temperature. 
7. Verification of concrete strength before removal of shores and forms from beams and slabs. 

D. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements: 
1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete 

mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. 
yd. or fraction thereof. 
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2. Slump:  ASTM C 143/C 143M; 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.  Perform additional 
tests when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for each 
composite sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40 
deg F and below and when 80 deg F and above, and one test for each composite sample. 

5. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test for 
each composite sample, but not less than one test for each day's pour of each concrete 
mixture. 

6. Compression Test Specimens:  ASTM C 31/C 31M. 
a. Cast and laboratory cure two sets of two standard cylinder specimens for each 

composite sample. 
7. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days. 
a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 

28 days. 
b. 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. 
8. 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. 

9. Test results shall be reported in writing to Engineer, concrete manufacturer, and Contractor 
within 48 hours of testing.  Reports of compressive-strength tests shall contain Project 
identification name and number, date of concrete placement, name of concrete testing and 
inspecting agency, location of concrete batch in Work, design compressive strength at 28 
days, concrete mixture proportions and materials, compressive breaking strength, and type 
of break for both 7- and 28-day tests. 

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

11. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Engineer.  Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42/C 42M or by other methods as directed by Engineer. 

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. 

END OF SECTION 
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SECTION 04 43 13.16 - ADHERED STONE MASONRY VENEER 

PART 1 - GENERAL 

1.1 Related Documents 

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

1.2 Summary 

A. Section Includes: 
1. Stone masonry adhered to concrete backup. 

1.3 Action Submittals 

A. Product Data:  For each variety of stone, stone accessory, and manufactured product. 

B. Samples for Initial Selection:  For colored mortar and other items involving color selection. 

C. Samples for Verification: 
1. For each stone type indicated.  Include at least three samples in each set and show the full 

range of color and other visual characteristics in completed Work. 
2. For each color of mortar required. 

1.4 Informational Submittals 

A. Qualification Data:  For Installer. 

B. List of Materials Used in Constructing Mockups:  List generic product names together with 
manufacturers, manufacturers' product names, supply sources, and other information as required to 
identify materials used.  Include mix proportions for mortar and source of aggregates. 
1. Neither receipt of list nor approval of mockups constitutes approval of deviations from the 

Contract Documents contained in mockups unless Engineer approves such deviations in 
writing. 

C. Material Test Reports: 
1. Stone Test Reports:  For stone variety proposed for use on Project, by a qualified testing 

agency, indicating compliance with required physical properties, other than abrasion 
resistance, according to referenced ASTM standards.  Base reports on testing done within 
previous three years. 

2. Sealant Compatibility and Adhesion Test Report:  From sealant manufacturer indicating that 
sealants will not stain or damage stone.  Include interpretation of test results and 
recommendations for primers and substrate preparation needed for adhesion. 
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1.5 Quality Assurance 

A. Installer Qualifications:  A qualified installer who employs experienced stonemasons and stone 
fitters. 

B. Mockups:  Build mockups to demonstrate aesthetic effects and to set quality standards for materials 
and execution. 
1. Build mockup of typical wall area as shown on Drawings. 
2. Protect accepted mockups from the elements with weather-resistant membrane. 
3. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Engineer specifically approves such deviations in 
writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.6 Preconstruction Testing 

A. Preconstruction Sealant Compatibility and Adhesion Testing:  Submit to joint-sealant 
manufacturers, for compatibility and adhesion testing according to sealant manufacturer's standard 
testing methods and Section 321373 "Concrete Paving Joint Sealants," Samples of materials that 
will contact or affect joint sealants. 

1.7 Delivery, Storage, And Handling 

A. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use 
cementitious materials that have become damp. 

B. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

C. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with 
dispensing silos.  Store preblended, dry mortar mix in delivery containers on elevated platforms, 
under cover, in a dry location, or in covered weatherproof dispensing silos. 

1.8 Field Conditions 

A. Protection of Stone Masonry:  During construction, cover tops of walls, projections, and sills with 
waterproof sheeting at end of each day's work.  Cover partially completed stone masonry when 
construction is not in progress. 
1. Extend cover a minimum of 24 inches down both sides and hold cover securely in place. 

B. Stain Prevention:  Immediately remove mortar and soil to prevent them from staining stone 
masonry face. 
1. Protect base of walls from rain-splashed mud and mortar splatter using coverings spread on 

the ground and over the wall surface. 
2. Protect sills, ledges, and projections from mortar droppings. 
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3. Protect surfaces of window and door frames, as well as similar products with painted and 
integral finishes, from mortar droppings. 

4. Turn scaffold boards near the wall on edge at end of each day to prevent rain from splashing 
mortar and dirt on completed stone masonry. 

C. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or 
frost.  Do not build on frozen substrates.  Remove and replace stone masonry damaged by frost or 
freezing conditions.  Comply with cold-weather construction requirements contained in 
ACI 530.1/ASCE 6/TMS 602. 
1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 deg F 

and above and will remain so until masonry has dried, but not less than seven days after 
completing cleaning. 

D. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in 
ACI 530.1/ASCE 6/TMS 602. 

1.9 Coordination 

A. Advise installers of other work about specific requirements for placement of flashing and similar 
items to be built into stone masonry. 

PART 2 - PRODUCTS 

2.1 Manufacturers 

A. Source Limitations for Stone:  Obtain stone, from single quarry with resources to provide materials 
of consistent quality in appearance and physical properties. 

B. Source Limitations for Mortar Materials:  Obtain mortar ingredients of uniform quality for each 
cementitious component from single manufacturer and each aggregate from single source or 
producer. 

2.2 Other Stone – Shown on CD-104 of construction drawings 

A. Material Standards: 
1. Maximum Absorption per ASTM C 97/C 97M 
2. Minimum Compressive Strength per ASTM C 170/C 170M 
3. Minimum Flexural Strength per ASTM C 880/C 880M 

B. Regional Materials:  Stone shall be fabricated within 500 miles of project site from stone that has 
been extracted within 500 miles of project site. 

C. Varieties and Sources:   
1. 4” Thick Stone Veneer.  1”-8” Connecticut white line wall stone veneer or approved equal 
2. Color: Tan/Brown 
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3. Shape: Mosaic 

D. Match Engineer's samples for color, finish, and other stone characteristics relating to aesthetic 
effects. 

2.3 Mortar Materials 

A. Regional Materials:  Aggregate for mortar and grout shall be extracted, harvested, or recovered, as 
well as manufactured, within 500 miles of Project site. 

B. Portland Cement:  ASTM C 150, Type I or Type II, except Type III may be used for cold-weather 
construction; natural color or white cement may be used as required to produce mortar color 
indicated. 
1. Low-Alkali Cement:  Not more than 0.60 percent total alkali when tested according to 

ASTM C 114. 

C. Hydrated Lime:  ASTM C 207, Type S. 

D. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing no 
other ingredients. 
1. Products:  Subject to compliance with requirements, provide one of the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Essroc, Italcementi Group; Saylor's Plus. 
b. Holcim (US) Inc.; Rainbow Mortamix Custom Color Cement/Lime. 
c. Lafarge North America Inc.; Eaglebond. 
d. Lehigh Cement Company; Lehigh Custom Color Portland/Lime Cement. 
e. Mutual Materials Co.; DesignMix Mortar Mix. 

 

E. Mortar Cement:  ASTM C 1329. 
1. Products:  Subject to compliance with requirements, provide one of the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Lafarge North America Inc.; Lafarge Mortar Cement or Magnolia Superbond Mortar 

Cement. 
 

F. Masonry Cement:  ASTM C 91. 
1. Products:  Subject to compliance with requirements, provide one of the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Cemex S.A.B. de C.V.; [Brikset Type N] [Citadel Type S] [Dixie Type S] [Kosmortar 

Type N] [Richmortar] [Victor Plastic Cement]. 
b. Essroc, Italcementi Group; [Brixment] [or] [Velvet]. 
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c. Holcim (US) Inc.; [Mortamix Masonry Cement] [Rainbow Mortamix Custom Buff 
Masonry Cement] [White Mortamix Masonry Cement]. 

d. Lafarge North America Inc.; [Magnolia Masonry Cement] [Lafarge Masonry Cement] 
[Trinity White Masonry Cement]. 

e. Lehigh Cement Company; [Lehigh Masonry Cement] [Lehigh White Masonry 
Cement]. 

f. National Cement Company, Inc.; Coosa Masonry Cement. 

G. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in 
mortar mixes and complying with ASTM C 979.  Use only pigments with a record of satisfactory 
performance in stone masonry mortar. 
1. Products:  Subject to compliance with requirements, provide one of the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Davis Colors; True Tone Mortar Colors. 
b. Lanxess Corporation; Bayferrox Iron Oxide Pigments. 
c. Solomon Colors; SGS Mortar Colors. 

H. Colored Portland Cement-Lime Mix:  Packaged blend of portland cement, hydrated lime, and 
mortar pigments.  Mix shall produce color indicated or, if not indicated, as selected from 
manufacturer's standard colors.  Pigments shall not exceed 10 percent of portland cement by 
weight. 
1. Products:  Subject to compliance with requirements, provide one of the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Holcim (US) Inc.; Rainbow Mortamix Custom Color Cement/Lime. 
b. Lafarge North America Inc.; Eaglebond. 
c. Lehigh Cement Company; Lehigh Custom Color Portland/Lime Cement. 
d. Mutual Materials Co.; DesignMix Colored Mortar Mix. 

I. Colored Masonry Cement Mix:  Packaged blend of masonry cement and mortar pigments.  Mix 
shall produce color indicated or, if not indicated, as selected from manufacturer's standard colors.  
Pigments shall not exceed 5 percent of masonry cement by weight. 
1. Products:  Subject to compliance with requirements, provide one of the following available 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Cemex S.A.B. de C.V.; Richcolor Masonry Cement. 
b. Essroc, Italcementi Group; Flamingo-Brixment. 
c. Holcim (US) Inc.; Rainbow Mortamix Custom Color Masonry Cement. 
d. Lafarge North America Inc.; U.S. Cement Custom Color Masonry Cement. 
e. Lehigh Cement Company; Lehigh Custom Color Masonry Cement. 
f. National Cement Company, Inc.; Coosa Masonry Cement. 

J. Aggregate:  ASTM C 144 and as follows: 
1. For pointing mortar, use aggregate graded with 100 percent passing No. 16  sieve. 
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2. White Aggregates:  Natural white sand or ground white stone. 
3. Colored Aggregates:  Natural-colored sand or ground marble, granite, or other sound stone; 

of color necessary to produce required mortar color. 
a. Match Engineer's sample. 

K. Latex Additive:  Manufacturer's standard water emulsion, serving as replacement for part or all of 
gaging water, of type specifically recommended by latex-additive manufacturer for use with field-
mixed portland cement mortar bed, and not containing a retarder. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
a. Boiardi Products; a QEP company. 
b. Bostik, Inc. 
c. C-Cure. 
d. Custom Building Products. 
e. Laticrete International, Inc. 
f. MAPEI Corporation. 
g. Mer-Krete Systems; ParexLahabra, Inc. 
h. ProSpec; Bonsal American; a division of Oldcastle Architectural Products Group. 
i. Southern Grouts & Mortars, Inc. 
j. Summitville Tiles, Inc. 
k. TEC Specialty Construction Brands, Inc.; an H. B. Fuller company. 

L. Cold-Weather Admixture:  Nonchloride, noncorrosive, accelerating admixture complying with 
ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar of 
composition indicated. 
1. Products:  Subject to compliance with requirements, provide one of the following 

available products that may be incorporated into the Work include, but are not 
limited to, the following: 
a. Euclid Chemical Company (The), RPM International Inc.; Accelguard 80. 
b. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Morset. 
c. Sonneborn Products, BASF Aktiengesellschaft; Trimix-NCA. 

M. Water:  Potable. 

2.4 Masonry Cleaners 

A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing 
mortar and grout stains, efflorescence, and other new construction stains from stone masonry 
surfaces without discoloring or damaging masonry surfaces; expressly approved for intended use by 
cleaner manufacturer and stone producer. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following available manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 
a. Diedrich Technologies, Inc. 
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b. Dominion Restoration Products. 
c. EaCo Chem, Inc. 
d. Hydrochemical Techniques, Inc. 
e. Prosoco, Inc. 

2.5 Fabrication 

A. General:  Fabricate stone units in sizes and shapes required to comply with requirements indicated. 
1. For granite, comply with recommendations in NBGQA's "Specifications for Architectural 

Granite." 
2. For limestone, comply with recommendations in ILI's "Indiana Limestone Handbook." 

B. Cut stone to produce pieces of thickness, size, and shape indicated, including details on Drawings. 

C. Dress joints (bed and vertical) straight and at right angle to face unless otherwise indicated.  Shape 
beds to fit supports. 

D. Cut and drill sinkages and holes in stone for anchors and supports. 

E. Carefully inspect stone at quarry or fabrication plant for compliance with requirements for 
appearance, material, and fabrication.  Replace defective units before shipment. 
1. Clean sawed backs of stone to remove rust stains and iron particles. 

F. Gage backs of stones for adhered veneer if more than 81 sq. in. in area. 

G. Thickness of Stone:  Provide thickness indicated, but not less than the following: 
1. Thickness:  3.75 inch plus or minus 1/4 inch. 

H. Shape stone for type of masonry (pattern) as follows: 
1. Mosaic. 

I. Finish exposed stone faces and edges to comply with requirements indicated for finish and to 
match approved samples. 
1. Finish:  As indicated. 

a. Finish exposed ends of copings same as front and back faces. 

2.6 Mortar Mixes 

A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, 
water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated. 
1. Do not use calcium chloride. 
2. Use masonry cement mortar unless otherwise indicated. 
3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to 

view, regardless of weather conditions, to ensure that mortar color is consistent. 
4. Mixing Pointing Mortar:  Thoroughly mix cementitious and aggregate materials together 

before adding water.  Then mix again, adding only enough water to produce a damp, 

http://www.specagent.com/LookUp/?uid=123456835958&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456835959&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456835960&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456835961&mf=04&src=wd


 Langworthy Field Improvements Plan – Phase 1 
 Hopkinton, RI 
 20140073.A10 
 

ADHERED STONE MASONRY VENEER 04 43 13.16 - 8 
F:\P2014\0073\A10\Specifications\Final Specs\Done\04 43 13.16_90_ADHERED STONE MASONRY VENEER.Doc 

unworkable mix that will retain its form when pressed into a ball.  Maintain mortar in this 
dampened condition for one to two hours.  Add remaining water in small portions until 
mortar reaches required consistency.  Use mortar within 30 minutes of final mixing; do not 
retemper or use partially hardened material. 

B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in the form of a preblended mix.  
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients 
before delivering to Project site. 

C. Mortar for Stone Masonry:  Comply with ASTM C 270, Proportion Specification. 

D. Latex-Modified Portland Cement Setting Mortar:  Proportion and mix portland cement, aggregate, 
and latex additive to comply with latex-additive manufacturer's written instructions. 

E. Cement-Paste Bond Coat:  Mix either neat cement and water or cement, sand, and water to a 
consistency similar to that of thick cream. 
1. For latex-modified, portland cement, setting-bed mortar, substitute latex admixture for part 

or all of water, according to latex-additive manufacturer's written instructions. 

F. Mortar for Scratch Coat over Metal Lath:  1 part portland cement, 1/2 part lime, 5 parts loose 
damp sand, and enough water to produce a workable consistency. 

G. Mortar for Scratch Coat over Unit Masonry:  1 part portland cement, 1 part lime, 7 parts loose 
damp sand, and enough water to produce a workable consistency. 

H. Pigmented Mortar:  Use colored cement product or select and proportion pigments with other 
ingredients to produce color required.  Do not add pigments to colored cement products. 
1. Pigments shall not exceed 10 percent of portland cement by weight. 
2. Pigments shall not exceed 5 percent of masonry cement by weight. 
3. Mix to match Engineer's sample. 

I. Colored-Aggregate Mortar:  Produce required mortar color by using colored aggregates and natural 
color or white cement as necessary. 

1. Mix to match Engineer's sample. 

PART 3 - EXECUTION 

3.1 Examination 

A. Examine surfaces indicated to receive stone masonry, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of stone 
masonry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 Preparation 

A. Clean dirty or stained stone surfaces by removing soil, stains, and foreign materials before setting.  
Clean stone by thoroughly scrubbing with fiber brushes and then drenching with clear water.  Use 
only mild cleaning compounds that contain no caustic or harsh materials or abrasives. 

3.3 Setting Of Stone Masonry, General 

A. Perform necessary field cutting and trimming as stone is set. 
1. Use power saws to cut stone that is fabricated with saw-cut surfaces.  Cut lines straight and 

true, with edges eased slightly to prevent snipping. 
2. Use hammer and chisel to split stone that is fabricated with split surfaces.  Make edges 

straight and true, matching similar surfaces that were shop or quarry fabricated. 
3. Pitch face at field-split edges as needed to match stones that are not field split. 

B. Sort stone before it is placed in wall to remove stone that does not comply with requirements 
relating to aesthetic effects, physical properties, or fabrication, or that is otherwise unsuitable for 
intended use. 

C. Arrange stones in mosaic pattern with course heights as indicated, random lengths, and uniform 
joint widths, with offset between vertical joints as indicated. 

D. Arrange stones with color and size variations uniformly dispersed for an evenly blended 
appearance. 

E. Set stone to comply with requirements indicated on Drawings.  Install supports, fasteners, and 
other attachments indicated or necessary to secure stone masonry in place.  Set stone accurately in 
locations indicated with edges and faces aligned according to established relationships and indicated 
tolerances. 

F. Maintain uniform joint widths except for variations due to different stone sizes and where minor 
variations are required to maintain bond alignment if any.  Lay walls with joints not less than 3/8 
inch at narrowest points or more than 1/2 inch  at widest points. 

G. Provide sealant joints of widths and at locations indicated. 
1. Keep sealant joints free of mortar and other rigid materials. 
2. Sealing joints is specified in Section 321373 "Concrete Paving Joint Sealants." 

 

3.4 Construction Tolerances 

A. Variation from Plumb:  For vertical lines and surfaces, do not exceed 1/4 inch in 10 feet , 3/8 inch 
in 20 feet, or 1/2 inch in 40 feet  or more.   

B. Measure variation from level, plumb, and position shown in plan as a variation of the average plane 
of each stone face from level, plumb, or dimensioned plane. 
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C. Variation in Mortar-Joint Thickness:  Do not vary from joint size range indicated. 

D. Variation in Plane between Adjacent Stones:  Do not exceed one-half of tolerance specified for 
thickness of stone. 

3.5 Installation Of Adhered Stone Masonry Veneer 

A. Install lath over unit masonry and concrete to comply with ASTM C 1063. 

B. Coat backs of stone units and face of masonry backup with cement-paste bond coat, then butter 
both surfaces with setting mortar.  Use sufficient setting mortar so a slight excess will be forced out 
the edges of stone units as they are set.  Tap units into place, completely filling space between units 
and masonry backup. 

C. Rake out joints for pointing with mortar to depth of not less than 1/2 inch before setting mortar 
has hardened.  Rake joints to uniform depths with square bottoms and clean sides. 

3.6 Pointing 

A. Prepare stone-joint surfaces for pointing with mortar by removing dust and mortar particles.  
Where setting mortar was removed to depths greater than surrounding areas, apply pointing mortar 
in layers not more than 3/8 inch deep until a uniform depth is formed. 

B. Point stone joints by placing and compacting pointing mortar in layers of not more than 3/8 inch 
deep.  Compact each layer thoroughly and allow to it become thumbprint hard before applying next 
layer. 

C. Tool joints, when pointing mortar is thumbprint hard, with a smooth jointing tool to produce the 
following joint profile: 
1. Joint Profile:  Smooth, flat face recessed 1/4 inch below edges of stone (raked joint) 

3.7 Adjusting And Cleaning 

A. Remove and replace stone masonry of the following description: 
1. Broken, chipped, stained, or otherwise damaged stone.  Stone may be repaired if methods 

and results are approved by Engineer. 
2. Defective joints. 
3. Stone masonry not matching approved samples and mockups. 
4. Stone masonry not complying with other requirements indicated. 

B. Replace in a manner that results in stone masonry matching approved samples and mockups, 
complying with other requirements, and showing no evidence of replacement. 

C. In-Progress Cleaning:  Clean stone masonry as work progresses.  Remove mortar fins and smears 
before tooling joints. 
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D. Final Cleaning:  After mortar is thoroughly set and cured, clean stone masonry as follows: 
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or 

chisels. 
2. Test cleaning methods on mockup; leave one-half of panel uncleaned for comparison 

purposes.  Obtain Engineer's approval of sample cleaning before cleaning stone masonry. 
3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them 

with liquid strippable masking agent, polyethylene film, or waterproof masking tape. 
4. Wet wall surfaces with water before applying cleaner; remove cleaner promptly by rinsing 

thoroughly with clear water. 
5. Clean stone masonry by bucket and brush hand-cleaning method described in BIA Technical 

Note No. 20, Revised II, using job-mixed detergent solution. 
6. Clean stone masonry with proprietary acidic cleaner applied according to manufacturer's 

written instructions. 
7. Clean limestone masonry to comply with recommendations in ILI's "Indiana Limestone 

Handbook." 

3.8 Excess Materials And Waste 

A. Excess Stone:  Stack excess stone where directed by Owner for Owner's use. 

B. Disposal as Fill Material:  Dispose of clean masonry waste, including mortar and excess or soil-
contaminated sand, by crushing and mixing with fill material as fill is placed. 
1. Crush masonry waste to less than 4 inches  in greatest dimension. 
2. Mix masonry waste with at least 2 parts of specified fill material for each part of masonry 

waste.  Fill material is specified in Section 312000 "Earth Moving." 
3. Do not dispose of masonry waste as fill within 18 inches of finished grade. 

C. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as 
described above, and other waste, and legally dispose of off Owner's property. 

END OF SECTION 
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SECTION 05 52 10 – TUBE RAILINGS 

PART 1 - GENERAL 

1.1 Related Documents 

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

1.2 Summary 

A. Section Includes: 

1. Steel railings. 

B. Related Sections: 

1. Division 3 Section "Cast-in-Place Concrete" for railings set in concrete steps. 

1.3 Performance Requirements 

A. Delegated Design:  Design railings, including comprehensive engineering analysis by a qualified 
professional engineer, using performance requirements and design criteria indicated. 

B. Structural Performance:  Railings shall withstand the effects of gravity loads and the following loads 
and stresses within limits and under conditions indicated: 

1. Handrails: 

a. Uniform load of 50 lbf/ ft. applied in any direction. 

b. Concentrated load of 200 lbf applied in any direction. 

c. Uniform and concentrated loads need not be assumed to act concurrently. 

C. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 
changes acting on exterior metal fabrications by preventing buckling, opening of joints, 
overstressing of components, failure of connections, and other detrimental effects. 

1. Temperature Change:  120 deg F ambient; 180 deg F, material surfaces. 

D. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals 
and other materials from direct contact with incompatible materials. 

1.4 Submittals 

A. Product Data:  For the following: 

1. Manufacturer's product lines of mechanically connected railings. 
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2. Railing brackets. 

3. Grout, anchoring cement, and paint products. 

B. Shop Drawings:  Include plans, elevations, sections, details of railings, and attachments to other 
work. 

C. Samples for Initial Selection:  For products involving selection of color, texture, or 
design, including mechanical finishes on stainless steel. 

D. Samples for Verification:  For each type of exposed finish required. 

1. Sections of each distinctly different linear railing member, including handrails, top rails, 
posts, and balusters. 

2. Fittings and brackets. 

1.5 Quality Assurance 

A. Source Limitations:  Obtain each type of railing from single source from single manufacturer. 

B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

C. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 

3. AWS D1.6, "Structural Welding Code - Stainless Steel." 

1.6 Project Conditions 

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal 
fabrications by field measurements before fabrication. 

1.7 Coordination and Scheduling 

A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint 
and coating manufacturers' written recommendations to ensure that shop primers and topcoats are 
compatible with one another. 

B. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 
integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project 
site in time for installation. 

C. Schedule installation so wall attachments are made only to completed walls.  Do not support 
railings temporarily by any means that do not satisfy structural performance requirements. 
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PART 2 - PRODUCTS 

2.1 Metals, General 

A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller 
marks, rolled trade names, stains, discolorations, or blemishes. 

B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as 
supported rails unless otherwise indicated. 

2.2 Steel Railings 

A. Tubing:  ASTM A 500 (cold formed) or ASTM A 513. 

B. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless 
another grade and weight are required by structural loads. 
1. Provide powder coated black finish for exterior installations. 

C. Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

2.3 Fasteners 

A. General:  Provide the following: 

1. Type 304 stainless-steel fasteners complying with ASTM A 153/A 153M. 

B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class 
required to produce connections suitable for anchoring railings to other types of construction 
indicated and capable of withstanding design loads. 

C. Fasteners for Interconnecting Railing Components: 

1. Provide concealed fasteners for interconnecting railing components and for attaching them 
to other work, unless otherwise indicated. 

2. Provide concealed fasteners for interconnecting railing components and for attaching them 
to other work, unless exposed fasteners are unavoidable or are the standard fastening 
method for railings indicated. 

3. Provide tamper-resistant flat-head machine screws for exposed fasteners unless otherwise 
indicated. 

D. Post-Installed Anchors: Torque-controlled expansion anchors capable of sustaining, without 
failure, a load equal to six times the load imposed when installed in unit masonry and four times the 
load imposed when installed in concrete, as determined by testing according to ASTM E 488, 
conducted by a qualified independent testing agency. 
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1. Material for Interior Locations:  Carbon-steel components zinc-plated to comply with 
ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise 
indicated. 

2. Material for Exterior Locations and Where Stainless Steel is Indicated:  Alloy Group 1 (A1) 
stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 (ASTM F 836M). 

2.4 Miscellaneous Materials 

A. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for 
interior and exterior applications. 

B. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

C. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer 
complying with MPI#79 and compatible with topcoat. 
1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer. 

D. Epoxy Zinc-Rich Primer:  Complying with MPI#20 and compatible with topcoat. 

E. Shop Primer for Galvanized Steel:  Primer formulated for exterior use over zinc-coated metal and 
compatible with finish paint systems indicated. 

F. Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion 
cement formulation for mixing with water at Project site to create pourable anchoring, patching, 
and grouting compound. 
1. Water-Resistant Product:  At exterior location provide formulation that is resistant to 

erosion from water exposure without needing protection by a sealer or waterproof coating 
and that is recommended by manufacturer for exterior use. 

2.5 Fabrication 

A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, member 
sizes and spacing, details, finish, and anchorage, but not less than that required to support structural 
loads. 

B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  
Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for 
reassembly and coordinated installation.  Use connections that maintain structural value of joined 
pieces. 

C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 
approximately 1/32 inch (1 mm) unless otherwise indicated.  Remove sharp or rough areas on 
exposed surfaces. 
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D. Form work true to line and level with accurate angles and surfaces. 

E. Fabricate connections that will be exposed to weather in a manner to exclude water.  Provide weep 
holes where water may accumulate. 

F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items. 

G. Connections:  Fabricate railings with welded connections unless otherwise indicated. 

H. Welded Connections:  Cope components at connections to provide close fit, or use fittings 
designed for this purpose.  Weld all around at connections, including at fittings. 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove flux immediately. 

4. At exposed connections, finish exposed surfaces smooth and blended so no roughness 
shows after finishing and welded surface matches contours of adjoining surfaces. 

I. Welded Connections for Aluminum Pipe:  Fabricate railings to interconnect members with 
concealed internal welds that eliminate surface grinding, using manufacturer's standard system of 
sleeve and socket fittings. 

J. Nonwelded Connections:  Connect members with concealed mechanical fasteners and fittings.  
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints. 

1. Fabricate splice joints for field connection using an epoxy structural adhesive if this is 
manufacturer's standard splicing method. 

K. Form changes in direction as follows: 

1. As detailed. 

L. Bend members in jigs to produce uniform curvature for each configuration required; maintain cross 
section of member throughout entire bend without buckling, twisting, cracking, or otherwise 
deforming exposed surfaces of components. 

M. Close exposed ends of railing members with prefabricated end fittings. 

N. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated.  Close ends of 
returns unless clearance between end of rail and wall is 1/4 inch (6 mm) or less. 

O. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, and 
anchors to interconnect railing members to other work unless otherwise indicated. 
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1. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-
resistant fillers, or other means to transfer loads through wall finishes to structural supports 
and prevent bracket or fitting rotation and crushing of substrate. 

P. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work.  
Fabricate anchorage devices capable of withstanding loads imposed by railings.  Coordinate 
anchorage devices with supporting structure. 

Q. For railing posts set in concrete, provide stainless-steel sleeves not less than 6 inches (150 mm) long 
with inside dimensions not less than 1/2 inch (13 mm) greater than outside dimensions of post, 
with metal plate forming bottom closure. 

R. For removable railing posts, fabricate slip-fit sockets from stainless-steel tube or pipe whose ID is 
sized for a close fit with posts; limit movement of post without lateral load, measured at top, to not 
more than one-fortieth of post height.  Provide socket covers designed and fabricated to resist 
being dislodged. 

1. Provide chain with eye, snap hook, and staple across gaps formed by removable railing 
sections at locations indicated.  Fabricate from same metal as railings. 

S. Toe Boards:  Where indicated, provide toe boards at railings around openings and at edge of open-
sided floors and platforms.  Fabricate to dimensions and details indicated. 

2.6 Finishes, General 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in 
the same piece are not acceptable.  Variations in appearance of other components are acceptable if 
they are within the range of approved Samples and are assembled or installed to minimize contrast. 

D. Provide exposed fasteners with finish matching appearance, including color and texture, of railings. 

2.7 Steel Finishes 

A. Galvanized Railings: 
1. Hot-dip galvanize exterior steel railings, including hardware, after fabrication. 
2. Comply with ASTM A 123/A 123M for hot-dip galvanized railings. 
3. Comply with ASTM A 153/A 153M for hot-dip galvanized hardware. 
4. Do not quench or apply post galvanizing treatments that might interfere with paint 

adhesion. 
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5. Fill vent and drain holes that are exposed in the finished Work, unless indicated to remain as 
weep holes, by plugging with zinc solder and filing off smooth. 

B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other 
ferrous components. 

C. Preparing Galvanized Railings for Shop Priming:  After galvanizing, thoroughly clean railings of 
grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner. 

D. For nongalvanized-steel railings, provide nongalvanized ferrous-metal fittings, brackets, fasteners, 
and sleeves; however, galvanize anchors to be embedded in exterior concrete or masonry. 

E. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with SSPC-
SP 6/NACE No. 3, "Commercial Blast Cleaning." SSPC-SP 3, "Power Tool Cleaning."  
1. Exterior Railings:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
2. Railings Indicated to Receive Zinc-Rich Primer:  SSPC-SP 6/NACE No. 3, "Commercial 

Blast Cleaning." 
3. Railings Indicated to Receive Primers Specified in Section 099600 "High-Performance 

Coatings":  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
4. Other Railings:  SSPC-SP 3, "Power Tool Cleaning." 

F. Primer Application:  Apply shop primer to prepared surfaces of railings unless otherwise indicated.  
Comply with requirements in SSPC-PA 1, "Shop, Field, and Maintenance Painting of Steel," for 
shop painting.  Primer need not be applied to surfaces to be embedded in concrete or masonry. 
1. Shop prime uncoated railings with  universal shop primer. 

G. Shop-Painted Finish:   
1. Color:  Black 

PART 3 - EXECUTION 

3.1 Examination 

A. Examine surfaces to verify that locations of concealed reinforcements have been clearly marked for 
Installer.  Locate reinforcements and mark locations if not already done. 

3.2 Installation, General 

A. Fit exposed connections together to form tight, hairline joints. 

B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in 
location, alignment, and elevation; measured from established lines and levels and free of rack. 

1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished 
after fabrication and that are intended for field connection by mechanical or other means 
without further cutting or fitting. 
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2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m). 

3. Align rails so variations from level for horizontal members and variations from parallel with 
rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (5 mm in 3 
m). 

C. Corrosion Protection:  Coat concealed surfaces of aluminum that will be in contact with grout, 
concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint. 

D. Adjust railings before anchoring to ensure matching alignment at abutting joints. 

E. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for 
securing railings and for properly transferring loads to in-place construction. 

3.3 Railing Connections 

A. Nonwelded Connections:  Use mechanical or adhesive joints for permanently connecting railing 
components.  Seal recessed holes of exposed locking screws using plastic cement filler colored to 
match finish of railings. 

B. Welded Connections:  Use fully welded joints for permanently connecting railing components.  
Comply with requirements for welded connections in "Fabrication" Article whether welding is 
performed in the shop or in the field. 

C. Expansion Joints:  Install expansion joints at locations indicated but not farther apart than required 
to accommodate thermal movement.  Provide slip-joint internal sleeve extending 2 inches (50 mm) 
beyond joint on either side, fasten internal sleeve securely to one side, and locate joint within 6 
inches (150 mm) of post. 

3.4 Anchoring Posts 

A. Form or core-drill holes not less than 5 inches (125 mm) deep and 3/4 inch (20 mm) larger than 
OD of post for installing posts in concrete.  Clean holes of loose material, insert posts, and fill 
annular space between post and concrete with nonshrink grout mixed and placed to comply with 
anchoring material manufacturer's written instructions. 

B. Leave anchorage joint exposed with 1/8-inch (3-mm) buildup, sloped away from post anchoring 
material flush with adjacent surface. 

3.5 Adjusting and Cleaning 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded 
areas of shop paint, and paint exposed areas with the same material as used for shop painting to 
comply with SSPC-PA 1 requirements for touching up shop-painted surfaces. 
1. Apply by brush or spray to provide a minimum 2.0-mil  dry film thickness. 
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B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded 
areas of shop paint. 

3.6 Protection 

A. Protect finishes of railings from damage during construction period with temporary protective 
coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial 
Completion. 

END OF SECTION 
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SECTION 12 93 00 - SITE FURNISHINGS 

PART 1 - GENERAL 

1.1 Related Documents 

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

1.2 Summary 

A. Section Includes: 
1. Basketball Goal 
2. Tennis /  Volleyball Posts 

B. Related Sections: 
1. Division 31 Section "Earth Moving" for excavation installing subgrade for footings. 
2. Division 03 Section “Cast-in-Place Concrete” for footing installation. 

1.3 Submittals 

A. Product Data:  For each type of product. 
 

1.4 Delivery, Storage, and Handling 

A. Store and handle with care site furnishings to prevent any damage due to breaking, chipping, 
scratching or other causes. 

PART 2 - PRODUCTS 

2.1 Basketball Goal 

A. Legend Playground Basketball System 
1. Manufacturer: First Team Inc, Hutchinson, KS 800.649.3688 www.firstteaminc.com or 

approved equal. 
2. Model:  Legend Playground 

a. 6” Square Post 
b. 42”x60” Steel Backboard 
c. Unbreakable fixed goal 
d. Backboard: white graffiti-resistant powdercoat finish; orange shooters square. 

2.2 Tennis / Volleyball Posts 

A. DE60: Steel Volleyball / Tennis Pole 

http://www.firstteaminc.com/
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1. Manufacturer: Sports Imports, Hilliard, OH 800.556.3198  
www.sportsimports.com or approved equal. 

2. Model No.:  
a. DE60: Steel Volleyball / Tennis Pole 

2.3 Fabrication 

A. Factory Assembly:  Assemble components in the factory to greatest extent possible to minimize 
field assembly.  Clearly mark units for assembly in the field. 

2.4 General Finish Requirements 

A. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations 
in appearance of adjoining components are acceptable if they are within the range of approved 
Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 Examination 

A. Examine areas and conditions, with Installer present, for compliance with requirements for correct 
and level finished grade, mounting surfaces, installation tolerances, and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 Installation, General 

A. Comply with manufacturer's written installation instructions unless more stringent requirements are 
indicated.  Complete field assembly of site furnishings where required. 

B. Unless otherwise indicated, install site furnishings after landscaping and paving have been 
completed. 

C. Install site furnishings level, plumb, true, and securely anchored at locations indicated on Drawings. 

END OF SECTION 

http://www.sportsimports.com/
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SECTION 26 05 05 – COMMON ELECTRICAL REQUIREMENTS 

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. Provide basic electrical system components including raceway, wire and cable, pull and junction 
boxes, outlet boxes, wiring devices, motor starters, disconnect switches, overcurrent protective 
devices, electrical equipment not furnished as an integral part of manufactured equipment, and all 
incidental devices and accessories necessary for a complete and operational system as indicated on 
the Drawings and as specified.  

B. Coordination of Electric and Telecommunication Providers 
1. Coordinate electric, telephone and cable TV utility company activities. 

a.  Provide electric, telephone and cable television utility companies a written schedule 
of electrical demolition activities and new work to ensure proper sequencing of each 
utility company's work.  
1) Keep the utility companies apprised of any schedule changes. 

C. Costs and Fees Associated with Electric and Telecommunication Providers 
1. Work performed by each utility company will be paid for by the Owner. 
2. Permit fees will be paid for by the Contractor. 

1.3 (From 16050) Permits And Fees 

A. Provide all necessary notices, obtain all permits, file all required plans, obtain all necessary 
approvals of governmental departments and utilities having jurisdiction over the electrical work and 
obtain all required certificates and inspections.  

1.4 (From 16050) Codes, Regulations And Standards 

A. All materials, equipment, apparatus and work shall be in accordance with the latest edition of the 
National Electrical Code, State and Local codes, and requirements of local utility companies. 

B. Electrical equipment and materials shall be approved by the Underwriters' Laboratories, Inc. or 
other national, well known testing laboratory as evidenced by listing or labeling.  
1. All equipment items or parts thereof shall bear the manufacturer's nameplate, which shall 

give all pertinent information for the particular item.  
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a. Distributor's or contractor's nameplates will not be acceptable. 

C. Discrepancies.  Provide the more stringent requirement in case of discrepancies among the 
Contract Documents, Code requirements and industry standards.  Also, include item or 
arrangement of better quality, greater quantity or higher cost in Contract price. 
1. Notify Engineer in writing of identified discrepancies. 

D. Design Drawings: Drawings are diagrammatic in nature. Locations of electrical equipment and 
accessories are not intended to show every offset and fitting, nor every structural difficulty that may 
be encountered during the installation of the Work.   
1. Where necessary and after approval from the Engineer, revise alignment of work and 

equipment from that shown on Drawings without additional cost to the Owner. 
a. Identify revised locations on Record Drawings. 

1.5 Definitions  (From 16010)   

A. (From 16010)    The following terms are used in this Division and are defined as follows:  
1. "Provide":  To furnish and install, ready for safe and regular operation the item, material 

or service under discussion.  
2. "Furnish":  To purchase, acquire and deliver to the site, complete with related accessories.  
3. "Install":  To erect, mount and connect completely, by acceptable methods.  
4.   (Defined in EJCDC GC 1.01A.51; and AIA A201 1.1.3)) 
5. "Concealed":  Embedded in masonry or other construction; or installed in furred spaces, 

trenches or crawl spaces; or installed within double partitions or hung ceilings; or in 
enclosures.  

6. "Exposed":  Visible to building occupants, excluding mechanical room and utility tunnel 
locations.  

7. "Equal":  Of weight, size, design, capacity and efficiency to meet requirements specified and 
shown, and of acceptable manufacture, as determined in the opinion of the Engineer.  

8. "Acceptable":  Acceptable, as determined in the opinion of the Engineer. 
9.   (Defined in EJCDC GC 1.01A.15; and AIA A201 3.1.1) 
10. "Named" Product:  Manufacturer's name for product, as recorded in published documents 

of latest issue as of date of Contract Documents.  Obtain Engineer's permission before using 
products of later or earlier model.  

1.6  Submittals - General 

A. Identify the following: 
1. Accessories and special/non-standard features and materials to be provided.  
2. List of accessories which are required for a proper installation but are NOT part of the 

submittal.  
a. In the latter case, identify the Section(s) under which the accessories are being 

provided. 
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B. Format:  Include the following information on each submittal.  Failure to comply will result in 
submittal rejection.  
1. Specification Section and Paragraph under which equipment is specified.) 
2. Equipment or fixture identification corresponding to that used in Contract Documents. 
3. Descriptive data necessary to verify compliance with Contract Documents. 

C. Operation and Maintenance Manuals Format 
1. Arrange manuals in the following format:  

a. Tab A - Description of Electrical System and Component Parts, including function, 
normal operating characteristics and limiting conditions, performance curves, 
engineering data and tests, and complete nomenclature and manufacturer's number 
for replaceable parts. 

b. Tab B - Operating Procedures, including start-up, break-in, routine and normal 
operating instructions; regulation, control, stopping, shutdown and emergency 
instructions; summer and winter operating instructions; and any special operating 
instructions. 

c. Tab C - Sequence of Operation and Control Diagrams, corrected to show as-built 
conditions.  

d. Tab D - Copies of approved shop drawings, charts and diagrams. 
e. Tab E - Maintenance Procedures, including routine operations, guide to trouble-

shooting; disassembly, repair and reassembly; alignment, adjusting and checking; 
servicing and lubrication schedule, and list of lubricants; manufacturer's installation 
and maintenance bulletins and related information. 

f. Tab F - Parts List, including illustrations, assembly drawings and diagrams required 
for maintenance, predicted life of parts subject to wear, and recommendations for 
stocking spare parts. 

g. Tab G - Names, addresses and telephone numbers of manufacturer's representative 
and Service Company. 

h. Tab H - Other data, if required under pertinent Sections of these Specifications.  

D. Review Process:  Upon completion of submittal review, Action Submittals will be returned, marked 
with one of following notations: Furnish as Submitted, Furnish as Corrected, Revise and Resubmit, 
Rejected, or Submit Specified Item.  
1. Provide only materials and products noted as "Furnish as Submitted" or "Furnish as 

Corrected".  

1.7 INFORMATIONAL SUBMITTALS 

A. List of Proposed Manufacturers:  Submit prior to product and shop drawing submittals. 

B. Copies of notification letters, permits, certificates, and inspection reports. 
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C. Manufacturers Guarantee:  Furnish standard manufacturers' guarantees for work. Such guarantees 
shall be in addition to, and not in lieu of, other liabilities under the law or by other provisions of the 
Contract Documents. 

1.8 Action Submittals 

A. Product Data:   
1. Manufacturer's specifications including materials of construction, metal gage, thickness and 

finish.  
2. Performance data, ratings, operating characteristics and operating limits.  
3. Electrical ratings and characteristics. 
4. Certifications requested, including UL label or listing.  

B. Certification:  Certify that system elements are of sufficient capacity to meet the specified 
performance requirements as set forth in Contract Documents.  

C. Shop Drawings 
1. Certified dimensional drawings including clearances required for maintenance or access.  
2. Wiring and control diagrams, where applicable.  

D. The selection and intention to use a product specified by name shall NOT excuse the need for 
timely submission of shop drawings for that product.  

E. Submission of shop drawings of unnamed manufacture or shop drawings at variance with the 
Contract Documents is NOT a proper request for substitution.  

F.  Samples 
1. Submit samples as requested by Engineer/Owner.  
2. Clearly identify samples that are submitted in lieu of shop drawings. Submit a minimum of 

two samples.   
a. Only one sample will be returned.  Keep the accepted sample at the job site office. 

1.9 Closeout Submittals 

A. Record Drawings 
1. Maintain and keep on site at all times, one complete set of blackline prints for Electrical and 

Communication work.  Promptly and accurately record changes, revisions and additions in a 
clear and neat format.  

2. Indicate daily progress on Record Drawings by coloring in the various lines, fixtures, 
apparatus and associated appurtenances as they are erected.  

3. Approval of requisition for payment of work installed will NOT be given unless supported 
by the Record Drawings.  

4. At the conclusion of work, deliver Record Drawings to Owner.  

B. Operation and Maintenance Manuals 
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1. Submit Operation and Maintenance manuals for each system or piece of equipment, at least 
4 weeks prior to request for acceptance of same.  Upon acceptance, furnish four copies of 
each manual to Engineer for transmittal to Owner.  

C. Video of Equipment Instruction Procedures.  Pertaining to the operation or programming of 
equipment.  Submit to Owner. 

D. Letter of Guarantee. 

E. Extended equipment warranty. 

1.10 (From 16011) Quality Assurance 

A. (also from 16010)  Only the best of workmanship in accordance with present standards and 
generally accepted construction practices will be acceptable. Any work which the workmanship is 
judged by the Engineer to be below the present standards or generally accepted construction 
practices shall be replaced with properly done work at the Contractor's expense. 

1.11 Warranty 

A. Warranty materials, equipment and labor against defects for a period of one year from date of 
Substantial Completion. Repair or replace areas, materials and other systems damaged as a result of 
defects. 
1. Replace defective items (requiring excessive servicing) during warranty period at no 

additional cost to the Owner. 
2. Provide maintenance and emergency service including labor and materials during the 

warranty period at no additional cost to Owner.  Perform service and replace affected 
components within reasonable time period. 

PART 2 - PRODUCTS 

2.1 General 

A. Materials for the Work are specified in the appropriate Specification Sections and may also be 
specified on the Drawings. 

2.2  Product Selection 

A. Contractor's options for selecting products are limited by Contract Document requirements and 
governing regulations and are NOT controlled by industry traditions or procedures experienced by 
Contractor on previous construction projects. Required procedures include, but are NOT 
necessarily limited to, following various methods of specifying:  
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1. "Or Equal": Where named products are accompanied by the term "or equal" or words of 
similar effect, provide one of named products or propose substitute product according to 
"SUBSTITUTIONS" Article.  

2. Standards, Codes and Regulations: Where specification requires only compliance with a 
standard, code or regulation, Contractor may select any product which complies with 
requirements of that standard, code or regulation. 

3. Performance Requirements: Provide products which comply with specific performances 
indicated and which are recommended by manufacturer (in published product literature or 
by individual certification) for application intended. Overall performance of product is 
implied where product is specified with only certain specific performance requirements.  

B. Inclusion by name, of more than one manufacturer or fabricator, does NOT necessarily imply 
acceptability of standard products of those named. All manufacturers, named or proposed, shall 
conform, with modification as necessary, to criteria established by Contract Documents for 
performance, efficiency, materials and special accessories. 

2.3 Substitutions 

A. Substitution requests from vendors, suppliers and manufacturers may be submitted only during bid 
period. Requests for substitution will NOT be considered unless requests are received by the 
Engineer at least 7 days prior to Bid Due date AND all supporting data is provided such that an 
adequate review can be performed. If substitution is acceptable, an Addendum will be issued. 

B. Substitution request from Contractors may be submitted only after the award of Contract. Requests 
shall be in writing on Contractor's letterhead and shall include:  
1. Contractor's statement to the effect that proposed substitution will result in overall work 

equal to or better than, work originally intended.  
2. Contractor's detailed comparison of significant qualities between specified item and 

proposed substitution.  
3. Statement of effect on construction time, coordination with other affected work, and cost 

information or proposal.  

C. Substitution requests from contractors will only be considered if:  
1. Extensive revisions to Contract Documents are NOT required;  
2. Changes are in keeping with general intent of Contract Documents;  
3. Requests are submitted in a timely and proper manner, fully documented; and  
4. One or more of following conditions is satisfied; all as judged by Engineer:  

a. Where request is directly related to the "or equal" clause or words of similar effect in 
Contract Documents.  

b. Where specified product, material or method can NOT be provided within Contract 
Time; but NOT as a result of Contractor's failure to pursue the work promptly to 
coordinate various activities properly.  
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c. Where specified product, material or method can NOT be provided in manner which 
is compatible with other materials of the work and where Contractor certifies that 
proposed substitution is compatible.  

d. Where specified product, material or method can NOT be properly coordinated with 
other materials of the work and where Contractor certifies that proposed substitution 
can be properly coordinated.  

e. Where specified product, material or method can NOT be warranted as required and 
where Contractor certifies that proposed substitution can be so warranted.  

f. Where specified product, material or method can NOT be used without adversely 
affecting Owner's insurance coverage on completed work and where Contractor 
certifies that proposed substitution can be so used.  

g. Where specified product, material or method will encounter other substantial 
non-compliances which are NOT possible to otherwise overcome except by using 
proposed substitution. 

h. Where specified product, material or method can NOT receive required approval by 
governing authority and proposed substitution can be so approved.  

i. Where a substantial advantage is offered to the Owner; in terms of cost, time, energy 
conservation or other valuable considerations; after deducting offsetting 
responsibilities that this Contractor may be required to bear, including additional 
compensation to Engineer for any redesign or evaluation services, increased cost of 
other work by other contractors, and similar considerations.  

D. The burden is upon the Contractor, supplier and manufacturer to satisfy to the Engineer that:  
1. The proposed substitute is equal to, or superior to, the item specified.  
2. The intent of the Contract Documents, including required performance, capacity, efficiency, 

quality, durability, safety, function, appearance, space clearances and delivery date, will be 
equaled or bettered.  

E. Changes in work of other trades, such as structural supports, which are required as a result of 
substitution and the associated costs for such changes, shall be the complete responsibility of the 
Contractor proposing the substitution. There shall be NO additional expense to the Owner.  

PART 3 - EXECUTION 

3.1 Installation 

A. (From 16010)    Install work as close as possible to layouts shown on Contract Drawings.  Modify 
work as necessary to:  
1. Provide maximum possible headroom and space clearances.  
2. Provide ready access to all parts of the work, for inspection, operation, safe maintenance and 

repair, and code conformance.  
3. Coordinate and arrange work to avoid conflicts with work of other trades.  Satisfactory space 

conditions shall be shown on coordination drawing submittals.  
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B. Where space appears inadequate, consult Engineer before proceeding with installation. 

C. Finished work shall present a neat coordinated appearance.  

3.2 inspection Of work 

A. Do not cover or enclose work until it has been inspected, tested, and approved by the Owner's 
Representative and by authorities having jurisdiction. 

B. When requested, uncover and expose work that has not been completely inspected, tested and 
approved.  Repair and restore surfaces and enclosures at no additional cost to Owner.  

3.3  (From 16050)  Field Quality Control 

A. Instruct the Owner or the Owner's Representative in the operation, adjustment, and maintenance 
of electrical equipment. The procedures of any instructions pertaining to the operation and/or 
programming of equipment shall be video taped and two copies turned over to the Owner. 

B. Obtain services of manufacturer's representatives of major equipment during erection or 
construction of their respective equipment to insure proper installation of same. Failure to have 
such checks made by manufacturers shall place full responsibility for proper installation on 
contractor who shall make any corrections or remedy all defects at no additional cost to Owner. If 
required by the Engineer, a letter shall be provided from each manufacturer certifying that 
manufacturer's requirements are met. 

C. Test and adjust each system and equipment for which he is responsible during the progress of the 
work, as required by the Engineer, and shall thoroughly test the same under working conditions at 
the completion of the work. 

D. Coordinate activities related to the electrical work. 

3.4 Cleaning 

A. Remove debris at the close of each workday from work areas and adjacent occupied areas.   
Maintain adjacent areas in a safe and useable condition. 

 END OF SECTION 
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SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

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. This Section includes the following: 
1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

1.3 Definitions 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 Submittals 

A. Product Data:  For each type of product indicated. 

B. Qualification Data:  For testing agency. 

C. Field quality-control test reports. 

1.5 Quality Assurance 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 
1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical 

Testing Association or the National Institute for Certification in Engineering Technologies 
to supervise on-site testing specified in Part 3. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NFPA 70. 
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PART 2 - PRODUCTS 

2.1 Conductors And Cables 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. American Insulated Wire Corp.; a Leviton Company. 
2. General Cable Corporation. 
3. Senator Wire & Cable Company. 
4. Southwire Company. 
5. Approved Manufacturer 

B. Copper Conductors:  Comply with NEMA WC 70. Minimum size for power and lighting shall be 
No. 12.  Minimum size for low voltage control shall be No. 16. 

C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW . 

D. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC with separate 
internal ground wire. 

2.2 Connectors And Splices 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 
6. Approved Manufacturer 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and 
class for application and service indicated. 

PART 3 - EXECUTION 

3.1 Conductor Material Applications 

A. Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 
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3.2 Conductor Insulation And Multiconductor Cable Applications And Wiring 
Methods 

A. Branch circuit conductors within lighting fixtures shall have minimum 90 degrees C. rating 
approved for fixture wiring. 

B. Final connections to equipment shall be made with copper insulated conductors installed in liquid 
tight flexible raceway. Minimum size ¾”. 

3.3 Installation Of Conductors And Cables 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must 
not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum 
pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not 
damage cables or raceway. 

D. There shall be no splices in any conductors except where circuits are branched and located in 
accessible junction or outlet box. 

E. Unless otherwise noted, each conduit raceway shall contain only those conductors constituting a 
single feeder circuit. 

F. Branch circuit home runs shall not share a common neutral. Neutral conductors shall be of same 
size as phase conductors unless specifically noted otherwise. 

G. All feeder and branch circuits shall have a full size separate grounding conductor installed in the 
conduit. 

H. Identify and color-code conductors and cables according to Division 26 Section "Identification for 
Electrical Systems." 

3.4 Connections 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A 
and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent or 
better mechanical strength and insulation ratings than unspliced conductors. 
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C. All connections and pigtail splices for wires #14-#10 shall be made with insulated type "Y", "R", or 
"B" spring connectors or compression splices. Conductor sizes #8 and larger shall be made with 
compression connectors. 

D. Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger. Tape 
uninsulated conductors and connector with electrical tape to 150 percent of insulation rating of 
conductor. 

E. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible 
temperature rise. 

F. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches (300 mm) of slack. 

3.5 Field Quality Control 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare 
test reports. 

B. Perform tests and inspections and prepare test reports. 

C. Tests and Inspections: 
1. After installing conductors and cables and before electrical circuitry has been energized, test 

feeder conductors. 
2. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification.  Certify compliance with test parameters. 

D. Test Reports:  Prepare a written report to record the following: 
1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

E. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

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. This Section includes methods and materials for grounding systems and equipment. 

1.3 Submittals 

A. Product Data:  For each type of product indicated. 

B. Other Informational Submittals:  Plans showing dimensioned as-built locations of grounding 
features specified in Part 3 "Field Quality Control" Article, including the following: 
1. Ground rods. 
2. Ground bar. 

C. Qualification Data:  For testing agency and testing agencies field supervisor. 

D. Field quality-control test reports. 

1.4 Quality Assurance 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 
1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical 

Testing Association to supervise on-site testing specified in Part 3. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with UL 467 for grounding and bonding materials and equipment. 
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PART 2 - PRODUCTS 

2.1 Conductors 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 
1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter. 
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1-5/8 

inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

C. Grounding Bus:  Rectangular bars of annealed copper, 1/4 by 2 inches (6 by 50 mm) in cross 
section, unless otherwise indicated; with insulators. 

2.2 Connectors 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having 
jurisdiction for applications in which used, and for specific types, sizes, and combinations of 
conductors and other items connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with 
at least two bolts. 
1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

2.3 Grounding Electrodes 

A. Ground Rods:  Copper-clad steel; 3/4 inch by10 feet (19 mm by 3 m) in diameter. 
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PART 3 - EXECUTION 

3.1 Applications 

A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for 
No. 6 AWG and larger, unless otherwise indicated. 

B. Underground Grounding Conductors:  Install bare copper conductor, No. 2/0 AWG minimum. 
1. Bury at least 24 inches (600 mm) below grade. 

C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On 
feeders with isolated ground, identify grounding conductor where visible to normal inspection, with 
alternating bands of green and yellow tape, with at least three bands of green and two bands of 
yellow. 

D. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service 
equipment, and elsewhere as indicated. 
1. Install bus on insulated spacers 1 inch (25 mm), minimum, from wall 6 inches (150 mm) 

above finished floor, unless otherwise indicated. 
2. Where indicated on both sides of doorways, route bus up to top of door frame, across top 

of doorway, down to specified height above floor, and connect to horizontal bus. 

E. Conductor Terminations and Connections: 
1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors, except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 Equipment Grounding 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

3.3 Installation 

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may be 
subjected to strain, impact, or damage. 

B. Ground Rods:  Drive rods until tops are 2 inches (50 mm) below finished floor or final grade, 
unless otherwise indicated. 
1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise 

indicated.  Make connections without exposing steel or damaging coating, if any. 
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C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except 
where routed through short lengths of conduit. 
1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 

any adjacent parts. 
2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so 

vibration is not transmitted to rigidly mounted equipment. 
3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 

connection is required, use a bolted clamp. 

D. Grounding and Bonding for Piping: 
1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from 

building's main service equipment, or grounding bus, to main metal water service entrances 
to building.  Connect grounding conductors to main metal water service pipes, using a 
bolted clamp connector or by bolting a lug-type connector to a pipe flange, using one of the 
lug bolts of the flange.  Where a dielectric main water fitting is installed, connect grounding 
conductor on street side of fitting.  Bond metal grounding conductor conduit or sleeve to 
conductor at each end. 

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  
Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment shutoff 
valve. 

E. All metal internal and external water pipes. 

3.4 Field Quality Control 

A. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following field 
tests and inspections and prepare test reports: 

B. Perform the following tests and inspections and prepare test reports: 
1. After installing grounding system but before permanent electrical circuits have been 

energized, test for compliance with requirements. 
2. Test completed grounding system at each location where a maximum ground-resistance level 

is specified, at service disconnect enclosure grounding terminal and at individual ground 
rods.  Make tests at ground rods before any conductors are connected. 
a. Measure ground resistance not less than two full days after last trace of precipitation 

and without soil being moistened by any means other than natural drainage or seepage 
and without chemical treatment or other artificial means of reducing natural ground 
resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 
3. Prepare dimensioned drawings locating each test well, ground rod and ground rod assembly, 

and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the 
record of tests and observations.  Include the number of rods driven and their depth at each 
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location, and include observations of weather and other phenomena that may affect test 
results.  Describe measures taken to improve test results. 

C. Report measured ground resistances that exceed the following values: 
1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms. 

D. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Engineer 
promptly and include recommendations to reduce ground resistance. 

END OF SECTION 
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

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. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1.3 Definitions 

A. EMT:  Electrical metallic tubing. 

B. ENT:  Electrical nonmetallic tubing. 

C. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

D. FMC:  Flexible metal conduit. 

E. IMC:  Intermediate metal conduit. 

F. LFMC:  Liquidtight flexible metal conduit. 

G. LFNC:  Liquidtight flexible nonmetallic conduit. 

H. NBR:  Acrylonitrile-butadiene rubber. 

I. RNC:  Rigid nonmetallic conduit. 

1.4 Submittals 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, 
and cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, 
details, and attachments to other work. 
1. Custom enclosures and cabinets. 
2. For handholes and boxes for underground wiring, including the following: 

a. Duct entry provisions, including locations and duct sizes. 
b. Frame and cover design. 
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C. Qualification Data:  For professional engineer and testing agency. 

D. Source quality-control test reports. 

1.5 Quality Assurance 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 Metal Conduit And Tubing 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose. 
5. Electri-Flex Co. 
6. Manhattan/CDT/Cole-Flex. 
7. Maverick Tube Corporation. 
8. O-Z Gedney; a unit of General Signal. 
9. Wheatland Tube Company. 
10. Approved Equal 

B. EMT:  ANSI C80.3. 

C. FMC:  Aluminum. 

D. LFMC:  Flexible steel conduit with PVC jacket. 

E. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 
1. Fittings for EMT:  Steel or die-cast, set-screw type. 

2.2 Nonmetallic Conduit And Tubing 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
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1. AFC Cable Systems, Inc. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose. 
3. Arnco Corporation. 
4. CANTEX Inc. 
5. CertainTeed Corp.; Pipe & Plastics Group. 
6. Condux International, Inc. 
7. ElecSYS, Inc. 
8. Electri-Flex Co. 
9. Lamson & Sessions; Carlon Electrical Products. 
10. Manhattan/CDT/Cole-Flex. 
11. RACO; a Hubbell Company. 
12. Thomas & Betts Corporation. 
13. Approved Equal 

B. ENT:  NEMA TC 13. 

C. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 

D. LFNC:  UL 1660. 

E. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material. 

F. Fittings for LFNC:  UL 514B. 

2.3 Metal Wireways 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 
4. Approved Equal 

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise 
indicated. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down 
straps, end caps, and other fittings to match and mate with wireways as required for complete 
system. 

D. Wireway Covers:  Hinged type. 

E. Finish:  Manufacturer's standard enamel finish. 
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2.4 Nonmetallic Wireways 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Hoffman. 
2. Lamson & Sessions; Carlon Electrical Products. 
3. Approved Equal 

B. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on cover 
and mechanically coupled connections with plastic fasteners. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down 
straps, end caps, and other fittings to match and mate with wireways as required for complete 
system. 

2.5 Surface Raceways 

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Thomas & Betts Corporation. 
b. Wiremold Company (The). 
c. Approved Equal 

B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with texture 
and color from manufacturer's standard colors. 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
a. Enduro Systems, Inc.; Composite Products Division. 
b. Hubbell Incorporated; Wiring Device-Kellems Division. 
c. Lamson & Sessions; Carlon Electrical Products. 
d. Panduit Corp. 
e. Wiremold Company (The); Electrical Sales Division. 
f. Approved Equal 

2.6 Boxes, Enclosures, And Cabinets 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric. 
3. Erickson Electrical Equipment Company. 
4. Hoffman. 
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5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
6. O-Z/Gedney; a unit of General Signal. 
7. RACO; a Hubbell Company. 
8. Robroy Industries, Inc.; Enclosure Division. 
9. Scott Fetzer Co.; Adalet Division. 
10. Spring City Electrical Manufacturing Company. 
11. Thomas & Betts Corporation. 
12. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 
13. Approved Equal 

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover. 

D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

E. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

F. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover. 

G. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 
1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures:  Plastic. 

H. Cabinets: 
1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 

front, finished inside and out with manufacturer's standard enamel. 
2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

2.7 Handholes And Boxes For Exterior Underground Wiring 

A. Description:  Comply with SCTE 77. 
1. Color of Frame and Cover:  Green. 
2. Configuration:  Units shall be designed for flush burial and have open bottom, unless 

otherwise indicated. 
3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure. 
4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
5. Cover Legend:  Molded lettering, "ELECTRIC."  Or "TELEPHONE."  as indicated for 

each service. 
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B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and 
aggregate, bound together with polymer resin, and reinforced with steel or fiberglass or a 
combination of the two. 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 
following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings or a comparable product by one of the following: 
a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. CDR Systems Corporation. 
d. NewBasis. 
e. Approved Equal 

PART 3 - EXECUTION 

3.1 Raceway Application 

A. See wiring methods indicated on drawings for raceway applications. 

B. Minimum Raceway Size:  3/4-inch (21-mm) trade size. 

C. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

D. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways 
are installed for such circuits and pass through concrete, install in nonmetallic sleeve. 

E. Do not install aluminum conduits in contact with concrete. 

3.2 Installation Of Raceways 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 12 inches (300 mm) away from parallel runs of flues and steam or hot-water 
pipes.  Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Arrange conduit to maintain headroom and present a neat appearance. 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Conceal raceway within finished walls, ceilings, and floors, unless otherwise indicated. 
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G. Exposed conduit and conduit above accessible ceilings shall be run parallel with or at right angles 
to the walls of the building and adjacent piping. 

H. All metal conduit, enclosures and raceways for conductors shall be mechanically joined together to 
form a continuous electrical continuity and bond. Provide grounding bushings on all conduits 
1-1/4 inches and larger. 

I. Conduits shall be in full lengths wherever possible and all ends shall be cut square, reamed and 
burred. 

J. Bring conduit to the shoulder of fittings and couplings and fasten securely. 

K. Use conduit bodies to make sharp changes in direction. 

L. Use hydraulic one-shot conduit bender or factory elbows for bends in conduit larger than 2 inches 
in size. 

M. Where conduit is concealed in block walls, install the conduit as the wall is being erected. Chasing 
of the walls is prohibited. 

N. The use of wooden plugs inserted in concrete or masonry units as base for fastenings conduits, 
tubing, boxes, cabinets, or other equipment shall be prohibited. 

O. The installation of conduit or tubing which has been crushed or deformed shall be prohibited. 

P. All conduits shall be plugged with approved discs during construction and be dry and clean before 
pulling wires. 

Q. Install conduit to prevent low spots which might accumulate water during or after installation. 
Where unavoidable, provide junction box with drain fitting at conduit low point. 

R. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed 
compound to threads of raceway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

S. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to 
protect conductors, including conductors smaller than No. 4 AWG. 

T. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less 
than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each end of pull 
wire. 

U. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 
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blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points: 
1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces. 
2. Where otherwise required by NFPA 70. 

V. Flexible Conduit Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for 
equipment subject to vibration, noise transmission, or movement; and for transformers and 
motors. 
1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

3.3 Installation Of Outlet Boxes 

A. Outlet boxes for concealed wiring shall be galvanized sheet steel and shall have plaster rings as 
required for the depth of the wall or ceiling finish and for the wiring device mounted thereon. 

B. Provide extensions as required to bring box flush with finish surface. 

C. Outlet boxes and fittings shall be installed at each outlet switch or junction point of conduit or 
cable. 

D. Boxes shall be set plumb and true in building surface. 

E. Sectional boxes shall not be used in concrete. 

F. Locate boxes so outlets are not obstructed by pipes, ducts, or other items. 

G. Seal all unused openings. 

3.4 Installation Of Underground Conduit 

A. Direct-Buried Conduit: 
1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench 

and install backfill as shown on drawings. 
2. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of 

conduit run, leaving conduit at end of run free to move with expansion and contraction as 
temperature changes during this process.  Firmly hand tamp backfill around conduit to 
provide maximum supporting strength.  After placing controlled backfill to within 12 inches 
(300 mm) of finished grade, make final conduit connection at end of run and complete 
backfilling with normal compaction. 

3. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts 
throughout the length of the elbow. 

4. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at 
building entrances through the floor. 
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a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches (75 mm) of concrete. 

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit 
horizontally a minimum of 60 inches (1500 mm) from edge of equipment pad or 
foundation.  Install insulated grounding bushings on terminations at equipment. 

5. Install underground warning tape as specified in Division 26 “Identification for Electrical 
Systems”. 

3.5 Installation Of Underground Handholes And Boxes 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 
1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as adjacent 
undisturbed earth. 

C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of 
other enclosures 1 inch (25 mm) above finished grade. 

3.6 Identification 

A. Apply identification to electrical raceway and boxes as specified in Division 26 “Identification for 
Electrical Systems”. 

3.7 Protection 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion. 
1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer. 
2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 

manufacturer. 

END OF SECTION 
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

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. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Underground-line warning tape. 
5. Warning labels and signs. 
6. Instruction signs. 
7. Equipment identification labels. 
8. Miscellaneous identification products. 

1.3 Submittals 

A. Product Data:  For each electrical identification product indicated. 

B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting 
provisions, and graphic features of identification products. 

C. Identification Schedule:  An index of nomenclature of electrical equipment and system components 
used in identification signs and labels. 

1.4 Quality Assurance 

A. Comply with ANSI A13.1[ and IEEE C2]. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by 
label printers, shall comply with UL 969. 
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1.5 Coordination 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, 
standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of surfaces 
where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 Power Raceway Identification Materials 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less: 
1. Black letters on an orange field. 
2. Legend:  Indicate voltage. 

C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible 
label laminated with a clear, weather- and chemical-resistant coating and matching wraparound 
adhesive tape for securing ends of legend label. 

2.2 Armored And Metal-Clad Cable Identification Materials 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway and cable size. 

B. Colors for Raceways Carrying Circuits at 600 V and Less: 
1. Black letters on an orange field. 
2. Legend:  Indicate voltage. 

C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 
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2.3 Power And Control Cable Identification Materials 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway and cable size. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

2.4 Conductor Identification Materials 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm) 
thick by 1 to 2 inches (25 to 50 mm) wide. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

2.5 Floor Marking Tape 

A. 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with black and white stripes 
and clear vinyl overlay. 

2.6 Underground-Line Warning Tape 

A. Tape: 
1. Recommended by manufacturer for the method of installation and suitable to identify and 

locate underground electrical and communications utility lines. 
2. Printing on tape shall be permanent and shall not be damaged by burial operations. 
3. Tape material and ink shall be chemically inert, and not subject to degrading when exposed 

to acids, alkalis, and other destructive substances commonly found in soils. 

B. Color and Printing: 
1. Comply with ANSI Z535.1 through ANSI Z535.5. 
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE. 
3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE. 

C. Description:  6 inch wide plastic tape, magnetic detectable type, with suitable warning legend 
described above equal to Seton Name Plate Co. style 57360. 

2.7 Warning Labels And Signs 

A. Comply with NFPA 70 and 29 CFR 1910.145. 
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B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 
configured for display on front cover, door, or other access to equipment unless otherwise 
indicated. 

C. Baked-Enamel Warning Signs: 
1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 

required for application. 
2. 1/4-inch (6.4-mm) grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches (180 by 250 mm). 

D. Metal-Backed, Butyrate Warning Signs: 
1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch 

(1-mm) galvanized-steel backing; and with colors, legend, and size required for application. 
2. 1/4-inch (6.4-mm) grommets in corners for mounting. 
3. Nominal size, 10 by 14 inches (250 by 360 mm). 

E. Warning label and sign shall include, but are not limited to, the following legends: 
1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 

EQUIPMENT HAS MULTIPLE POWER SOURCES." 
2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN 

FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES 
(915 MM)." 

2.8 Instruction Signs 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs up to 
20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes. 
1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment. 

B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  
Minimum letter height shall be 3/8 inch (10 mm). 

2.9 Equipment Identification Labels 

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm). 

2.10 Cable Ties 

A. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, self 
extinguishing, one piece, self locking, Type 6/6 nylon. 
1. Minimum Width:  3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi (82.7 MPa). 
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3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color:  Black. 

PART 3 - EXECUTION 

3.1 Installation 

A. Verify identity of each item before installing identification products. 

B. Apply identification devices to surfaces that require finish after completing finish work. 

C. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate 
to the location and substrate. 

E. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall 
completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side 
by side.  Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot (15-m) 
maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in congested areas. 

F. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or 
cable at a location with high visibility and accessibility. 

G. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-
line warning tape directly above line at 12 inches (300 mm) below finished grade.  Use multiple 
tapes where width of multiple lines installed in a common trench exceeds 16 inches (400 mm) 
overall. 

3.2 Identification Schedule 

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits More Than 20A, and 120V to ground.  Install labels at 30-foot (10-m) maximum intervals. 

B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull 
box of the following systems with self-adhesive vinyl labels with the wiring system legend, circuit 
feeding and system voltage. 

C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and junction 
boxes, manholes, and handholes, use color-coding conductor tape to identify the phase. 
1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed 

below for ungrounded service, feeder and branch-circuit conductors. 
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a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 
authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 
1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 

c. Colors for 480/277-V Circuits: 
1) Phase A:  Brown. 
2) Phase B:  Orange. 
3) Phase C:  Yellow. 

d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches (150 mm) from terminal points and in boxes where 
splices or taps are made.  Apply last two turns of tape with no tension to prevent 
possible unwinding.  Locate bands to avoid obscuring factory cable markings. 

D. Install instructional sign including the color-code for grounded and ungrounded conductors using 
adhesive-film-type labels. 

E. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, 
communication, and control wiring and optical fiber cable. 

F. Workspace Indication:  Install floor marking tape to show working clearances in the direction of 
access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 
otherwise indicated.  Do not install at flush-mounted panelboards and similar equipment in finished 
spaces. 

G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive 
warning labels. 
1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 

H. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs with 
approved legend where instructions are needed for system or equipment operation. 

I. Equipment Identification Labels:  On each unit of equipment, install unique designation label that 
is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply 
labels to disconnect switches and protection equipment, central or master units, control panels, 
control stations, terminal cabinets, and racks of each system.  Systems include power, lighting, 
control, communication, signal, monitoring, and alarm systems unless equipment is provided with 
its own identification. 
1. Labeling Instructions: 
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a. Indoor Equipment:  Unless otherwise indicated, provide a single line of text with 1/2-
inch- (13-mm-) high letters on 1-1/2-inch- (38-mm-) high label; where two lines of 
text are required, use labels 2 inches (50 mm) high. 

b. Outdoor Equipment:  Stenciled legend 4 inches (100 mm) high. 
c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 

viewing from the floor. 
d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure. 

2. Equipment to Be Labeled: 
a. Panelboards:  Typewritten directory of circuits in the location provided by panelboard 

manufacturer.  Panelboard identification shall be self-adhesive, engraved, laminated 
acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 

END OF SECTION 
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SECTION 26 24 16 - PANELBOARDS 

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. Lighting and appliance branch-circuit panelboards. 

1.3 Definitions 

A. SVR:  Suppressed voltage rating. 

B. TVSS:  Transient voltage surge suppressor. 

1.4 Submittals 

A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient 
voltage suppression device, accessory, and component indicated.  Include dimensions and 
manufacturers' technical data on features, performance, electrical characteristics, ratings, and 
finishes. 

B. Shop Drawings:  For each panelboard and related equipment. 
1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed 

devices, equipment features, and ratings. 
2. Detail enclosure types and details for types other than NEMA 250, Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Include evidence of NRTL listing for series rating of installed devices. 
6. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 
7. Include wiring diagrams for power, signal, and control wiring. 
8. Include time-current coordination curves for each type and rating of overcurrent protective 

device included in panelboards. Include selectable ranges for each type of overcurrent 
protective device. 

C. Qualification Data:  For qualified testing agency. 

D. Field Quality-Control Reports: 
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1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

E. Operation and Maintenance Data:  For panelboards and components to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in Division 01 Section 
"Operation and Maintenance Data," include the following: 
1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices. 
2. Time-current curves, including selectable ranges for each type of overcurrent protective 

device that allows adjustments. 

1.5 Quality Assurance 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 
1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing. 

B. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and 
accessories from single source from single manufacturer. 

C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for panelboards 
including clearances between panelboards and adjacent surfaces and other items.  Comply with 
indicated maximum dimensions. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

E. Comply with NEMA PB 1. 

F. Comply with NFPA 70. 

1.6 Delivery, Storage, And Handling 

A. Remove loose packing and flammable materials from inside panelboards; install temporary electric 
heating (250 W per panelboard) to prevent condensation. 

B. Handle and prepare panelboards for installation according to NECA 407 and NEMA PB 1. 

1.7 Project Conditions 

A. Environmental Limitations: 
1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in 

spaces is complete and dry, work above panelboards is complete, and temporary HVAC 
system is operating and maintaining ambient temperature and humidity conditions at 
occupancy levels during the remainder of the construction period. 



 Langworthy Field Improvements Plan – Phase 1 
 Hopkinton, RI 

20140073.A10 
 

PANELBOARDS 26 24 16 - 3 
F:\P2014\0073\A10\Specifications\Final Specs\26 24 16 Panelboards.Doc 

B. Service Conditions:  NEMA PB 1, usual service conditions, as follows: 
1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet (2000 m). 

C. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary electric service according to requirements indicated: 
1. Notify Owner no fewer than seven (7) days in advance of proposed interruption of electric 

service. 
2. Do not proceed with interruption of electric service without Owner's written permission. 
3. Comply with NFPA 70E. 

1.8 Coordination 

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  
Maintain required workspace clearances and required clearances for equipment access doors and 
panels. 

1.9 Warranty 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
transient voltage suppression devices that fail in materials or workmanship within specified 
warranty period. 
1. Warranty Period:  Five years from date of Substantial Completion. 

1.10 Extra Materials 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Keys:  Two spares for each type of panelboard cabinet lock. 

PART 2 - PRODUCTS 

2.1 General Requirements For Panelboards 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces. 

B. Enclosures:  Flush- or surface-mounted cabinets as indicated on drawings. 
1. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged 

trim cover. 
2. Finishes: 
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a. Panels and Trim:  Galvanized steel, factory finished immediately after cleaning and 
pretreating with manufacturer's standard two-coat, baked-on finish consisting of 
prime coat and thermosetting topcoat. 

b. Back Boxes:  Galvanized steel. 
c. Fungus Proofing:  Permanent fungicidal treatment for overcurrent protective devices 

and other components. 
3. Directory Card:  Inside panelboard door, mounted in transparent card holder. 

C. Phase, Neutral, and Ground Buses: 
1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding 

conductors; bonded to box. 

D. Conductor Connectors:  Suitable for use with conductor material and sizes. 
1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Main and Neutral Lugs:  Mechanical type. 
3. Ground Lugs and Bus-Configured Terminators:  Mechanical type. 
4. Feed-Through Lugs:  Mechanical type, suitable for use with conductor material.  Locate at 

opposite end of bus from incoming lugs or main device. 
5. Subfeed (Double) Lugs:  Mechanical type suitable for use with conductor material.  Locate at 

same end of bus as incoming lugs or main device. 

E. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances 
required for future installation of devices. 

F. Panelboard Short-Circuit Current Rating:  Rated for series-connected system with integral or 
remote upstream overcurrent protective devices and labeled by an NRTL.  Include size and type of 
allowable upstream and branch devices, listed and labeled for series-connected short-circuit rating 
by an NRTL. 

G. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current 
available at terminals. 

2.2 Lighting And Appliance Branch-Circuit Panelboards 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following 
available manufacturers offering products that may be incorporated into the Work include, but are 
not limited to, the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
5. Approved equal. 

B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type. 
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C. Mains:  Circuit breaker or lugs only as indicated on drawings. 

D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing 
adjacent units. 

E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

2.3 Disconnecting And Overcurrent Protective Devices 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following 
available manufacturers offering products that may be incorporated into the Work include, but are 
not limited to, the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 
5. Approved equal. 

B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet 
available fault currents. 
1. Thermal-Magnetic Circuit Breakers Less Than 250 amps:  Inverse time-current element for 

low-level overloads, and instantaneous magnetic trip element for short circuits.   
2. Electronic trip circuit breakers 250 amps and larger with rms sensing; field-replaceable rating 

plug or field-replicable electronic trip; and the following field-adjustable settings: 
a. Instantaneous trip. 
b. Long- and short-time pickup levels. 
c. Long- and short-time time adjustments. 
d. Ground-fault pickup level, time delay, and I2t response. 

3. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault 
protection (6-mA trip). 

4. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault 
protection (30-mA trip). 

5. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Comply with UL 1699; 120/240-V, 
single-pole configuration. 

6. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 
a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor 

materials. 
c. Application Listing:  Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity 
discharge (HID) lighting circuits. 

d. Ground-Fault Protection:  [Integrally mounted] [Remote-mounted] relay and trip 
unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-
fault indicator. 
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2.4 Panelboard Suppressors 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following 
available manufacturers offering products that may be incorporated into the Work include, but are 
not limited to, the following: 
1. Current Technology; a subsidiary of Danahar Corporation. 
2. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
3. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
4. Liebert Corporation. 
5. Siemens Energy & Automation, Inc. 
6. Square D; a brand of Schneider Electric. 
7. Approved equal. 

B. Surge Protection Device:  IEEE C62.41-compliant, integrally mounted, solid-state, parallel-
connected with sine-wave tracking suppression and filtering modules, UL 1449, second edition, 
short-circuit current rating matching or exceeding the panelboard short-circuit rating, and with the 
following features and accessories: 
1. Accessories: 

a. Fuses rated at 200-kA interrupting capacity. 
b. Fabrication using bolted compression lugs for internal wiring. 
c. Integral disconnect switch. 
d. Redundant suppression circuits. 
e. Redundant replaceable modules. 
f. Arrangement with wire connections to phase buses, neutral bus, and ground bus. 
g. LED indicator lights for power and protection status. 
h. Audible alarm, with silencing switch, to indicate when protection has failed. 
i. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally 

closed, for remote monitoring of system operation.  Contacts shall reverse position 
on failure of any surge diversion module or on opening of any current-limiting device. 
Coordinate with building power monitoring and control system. 

j. Four-digit, transient-event counter set to totalize transient surges. 
2. Minimum single-impulse current ratings, using 8-by-20-mic.sec. waveform described in 

IEEE C62.41.2. 
a. Line to Neutral:  70,000 A. 
b. Line to Ground:  70,000 A. 
c. Neutral to Ground:  50,000 A. 

3. Withstand Capabilities:  12,000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec. surges 
with less than 5 percent change in clamping voltage. 

4. Protection modes and UL 1449 SVR for 240/120-V, single-phase, three-wire circuits shall be 
as follows: 
a. Line to Neutral:  400 V. 
b. Line to Ground:  400 V. 
c. Neutral to Ground:  400 V. 
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PART 3 - EXECUTION 

3.1 Examination 

A. Receive, inspect, handle, and store panelboards according to NECA 407 and NEMA PB 1.1. 

B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have 
been subjected to water saturation. 

C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances 
and other conditions affecting performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 Installation 

A. Install panelboards and accessories according to NECA 407 and NEMA PB 1.1. 

B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from panelboards. 

C. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards 
with fronts uniformly flush with wall finish and mating with back box. 

D. Install overcurrent protective devices and controllers not already factory installed. 
1. Set field-adjustable, circuit-breaker trip ranges. 

E. Install filler plates in unused spaces. 

F. Comply with NECA 1. 

3.3 Identification 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs 
complying with Division 26 Section "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room designations.  
Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten 
directories are not acceptable. 

C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for 
identification specified in Division 26 Section "Identification for Electrical Systems." 

D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a nameplate 
complying with requirements for identification specified in Division 26 Section "Identification for 
Electrical Systems." 
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3.4 Field Quality Control 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, 
and adjust components, assemblies, and equipment installations, including connections. 

C. Perform tests and inspections. 
1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 

components, assemblies, and equipment installations, including connections, and to assist in 
testing. 

D. Acceptance Testing Preparation: 
1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, 

and control circuit. 
2. Test continuity of each circuit. 

E. Tests and Inspections: 
1. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification.  Certify compliance with test parameters. 
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; 

otherwise, replace with new units and retest. 

F. Panelboards will be considered defective if they do not pass tests and inspections. 

G. Prepare test and inspection reports, including a certified report that identifies panelboards included 
and that describes scanning results.  Include notation of deficiencies detected, remedial action taken 
and observations after remedial action. 

3.5 Adjusting 

A. Adjust moving parts and operable component to function smoothly, and lubricate as recommended 
by manufacturer. 

3.6 Protection 

A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's 
written instructions. 

END OF SECTION 
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SECTION 26 27 26 - WIRING DEVICES 

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. This Section includes the following: 
1. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Wall-switch. 

1.3 Definitions 

A. EMI:  Electromagnetic interference. 

B. GFCI:  Ground-fault circuit interrupter. 

C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

D. RFI:  Radio-frequency interference. 

E. TVSS:  Transient voltage surge suppressor. 

F. UTP:  Unshielded twisted pair. 

1.4 Submittals 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  List of legends and description of materials and process used for premarking wall 
plates. 

C. Samples:  One for each type of device and wall plate specified, in each color specified. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label 
warnings and instruction manuals that include labeling conditions. 
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1.5 Quality Assurance 

A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source 
from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated 
wall plates from a single manufacturer and one source. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 Manufacturers 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' 
names are used in other Part 2 articles: 
1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 
5. Approved Equal. 

2.2 Straight Blade Receptacles 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 
5-20R, and UL 498. Receptacle shall have composition base suitable for side wiring with screw 
terminals. 

2.3 GFCI Receptacles 

A. General Description:  Straight blade, [feed] [non-feed]-through type.  Comply with NEMA WD 1, 
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device 
is tripped. Receptacle shall have composition base suitable for side wiring with screw terminals. 
Receptacle shall have composition base suitable for side wiring with screw terminals. 

2.4 Snap Switches 

A. Comply with NEMA WD 1 and UL 20. 

B. Wall Switches: Switches shall be flush mounted, specification grade, quiet action, 20 AMP, 120/240 
volt A/C with side connection screw terminals and toggle handle. Switches shall be single pole, 
double pole, 3-way, 4-way or key operated as indicated on the Drawings. Where more than one 
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switch is shown at one outlet, they shall be installed under one plate in an order appropriate to the 
location of the lights being controlled. 

C. Pilot Light Switches, 20 A: 
1. Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON." 

D. Key-Operated Switches, 120/277 V, 20 A: 
1. Description:  Single pole, with factory-supplied key in lieu of switch handle. 

2.5 Wall Plates 

A. Single and combination types to match corresponding wiring devices. 
1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces: Smooth, high-impact thermoplastic. 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-resistant 
die-cast aluminum with lockable cover. Receptacles in wet locations shall be installed with an outlet 
enclosure clearly marked "Suitable For Wet Locations While In Use". There must be a gasket 
between the enclosure and the mounting surface, and between the cover and base to assure a 
proper seal. The enclosure must employ stainless steel mounting hardware and be constructed of 
impact resistant polycarbonate. The outlet enclosure shall be listed by Underwriters Laboratories 
Inc. 

PART 3 - EXECUTION 

3.1 Installation 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 
noted. 

B. Conductors: 
1. Do not strip insulation from conductors until just before they are spliced or terminated on 

devices. 
2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid 

scoring or nicking of solid wire or cutting strands from stranded wire. 
3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 

Article 300, without pigtails. 
4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted provided the outlet box is large enough. 

C. Device Installation: 
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1. Replace all devices that have been in temporary use during construction or that show signs 
that they were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm) in 
length. 

5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid 
conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by the manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device 

mounting screws in yokes, allowing metal-to-metal contact. 

D. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet 
boxes when standard device plates do not fit flush or do not cover rough wall opening. 

E. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top.  Group adjacent switches under single, 
multigang wall plates. 

F. Light switches shall be installed on the knob side of doors; consult architectural plans and check all 
such locations. See legend on Drawings for mounting heights. 

G. See legend on Drawings for mounting heights of outlet boxes for wiring devices. 

3.2 Identification 

A. Comply with Division 26 Section "Identification for Electrical Systems." 
1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, stamped 

or engraved machine printing with black-filled lettering on face of plate, and durable wire 
markers or tags inside outlet boxes. 

3.3 Field Quality Control 

A. Perform tests and inspections and prepare test reports. 
1. Test Instruments:  Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or 

illuminated LED indicators of measurement. 

B. Tests for Convenience Receptacles: 
1. Line Voltage:  Acceptable range is 105 to 132 V. 
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2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable. 
3. Ground Impedance:  Values of up to 2 ohms are acceptable. 
4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems.  Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

END OF SECTION 
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SECTION 31 10 00 - 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. Removing existing vegetation. 

2. Clearing and grubbing. 

3. Stripping and stockpiling topsoil. 

4. Removing above-grade site improvements. 

B. Related Sections: 
1. Section 01 57 13 "Temporary Erosion And Sediment Control."  

2. Section 01 70 00 "Execution Requirements" for field engineering and surveying. 

3. Section 31 20 00 “Earth Moving.” 

1.3 Definitions 

A. 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. 

B. 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. 

C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil and is the zone where plant roots grow. 

D. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other 
vegetation to be protected during construction, and indicated on Drawings. 

E. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants. 



 Langworthy Field Improvements Plan – Phase 1 
 Hopkinton, RI 
 20140073.A10 
 

SITE CLEARING 31 10 00 - 2 
F:\P2014\0073\A10\Specifications\Final Specs\31 10 00_Site Clearing.Docx 

1.4 Material Ownership 

A. Cleared materials shall become Contractor’s property and shall be removed from the project site 
for proper disposal.  

1.5 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 videotape. 

2. Include plans and notations to indicate specific wounds and damage conditions of each tree 
or other plants designated to remain. 

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

1.6 Quality Assurance 

A. Where “Standard Specifications” is used, it shall mean “Rhode Island Department of 
Transportation Standard Specifications for Road and Bridge Construction, Amended August 2013” 
and issued supplements.  

B. Preconstruction Meeting:  Conduct meeting with Engineer and on-site supervisor and review the 
following: 

1. Clearing limits. 

2. Items or areas to be protected. 

1.7 Project 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 traffic ways if required by Owner or 
authorities having jurisdiction. 

B. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's 
premises. 

C. Utility Locator Service:  Comply with state laws pertaining to notifying utility companies prior to 
excavation. Notify Dig Safe, Inc. at least 72 hours, exclusive of weekend and legal holidays, before 
site clearing. Notification must be made no more than 30 days prior to the date of excavation.  
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D. Replace monuments and property boundary markers if damaged during construction at no expense 
to the Owner.  Replace promptly; do not leave until end of construction. Work shall be performed 
by a registered RI Professional Land Surveyor. 

E. Equipment Operations 

1. Do not operate equipment with tracks, treads, or wheels that cut or otherwise damage paved 
surfaces to remain. 

2. Operate equipment with care to prevent injury to overhanging branches and limbs of trees 
to remain. 

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

G. Restore items and surfaces damaged by construction operations to existing condition or better.  

H. At no time shall construction equipment and materials be stored or use the existing pedestrian 
bridges. 

PART 2 - PRODUCTS 

2.1 Materials 

A. See Division 31 Section "Earth Moving." 

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. 

C. Clearing shall be limited to areas indicated on Contract Drawings.  

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, Division 1 Section “Temporary 
Erosion and Sediment Control”, and requirements of authorities having jurisdiction. 

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

3.3 Clearing And Grubbing 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 

2. Grind down stumps and remove roots, obstructions, and debris to a minimum depth of 18 
inches below exposed subgrade or as required for new construction, whichever is greater. 

3. Chip removed tree branches and dispose of off-site. 

3.4 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. 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. 

2. Remove railroad ties and dispose of off-site 

3. Remove concrete curbing along the west side of the pond.   

3.5 Waste Materials 

A. Cleared and demolished materials shall become Contractor's property and shall be removed from 
project site for proper disposal at no additional cost.   

B. Remove trees, unsuitable material, obstructions, demolished materials, and waste materials, 
including trash and debris, and legally dispose of them from the Site. 

1. Separate recyclable materials produced during site clearing from other non-recyclable 
materials.  Store or stockpile without intermixing with other materials and transport them to 
recycling facilities. 

END OF SECTION 
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SECTION 31 20 00 - 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. Preparing subgrades for structures, pavements, walk, lawns, and plantings. 
2. Excavating and backfilling. 
3. Subbase course for concrete walks and pavements, bituminous concrete, curbed retaining 

wall 
4. Subsurface drainage backfill for curbed retaining wall. 

B. Related Sections: 
1. Section 129300 “Site Furnishings” 
2. Section 311000 "Site Clearing"  
3. Section 329200 "Turf and Grasses"  

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. 

G. Fill: Soil materials used to raise existing grades. 
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H. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of 
rock material that cannot be removed by rock excavating equipment equivalent to the following in 
size and performance ratings, without systematic drilling, ram hammering, ripping, or blasting, 
when permitted; and that when tested by an independent geotechnical testing agency, according to 
ASTM 1586, exceeds a standard penetration resistance of 100 blows/ 2 inches.  

I. 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. 

J. 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. 

K. 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. 

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

1.4 Submittals 

A. Qualification Data: For qualified testing agency and licensed surveyor. 

B. Material Test Reports:  From testing agency in accordance with Division 1 Section “Testing 
Laboratory Services” indicating and interpreting test results for compliance of the following with 
requirements indicated.  Prepare separate reports for each type and application of backfill, borrow, 
bedding, clean fill, granular fill, gravel base, gravel borrow, pervious fill, and stone dust. 

1. Classification according to ASTM D 2487. 

2. Sieve analysis according to ASTM 6913  

3. Laboratory compaction curve according to ASTM D 1557 and ASTM D 698. 

4. Origin of material. 

5. Classification and laboratory compaction curve for on-site soil material, in accordance with 
the above requirements, when requested by the Engineer. 

6. Nuclear density testing according to ASTM D1557. 

7. For each source of crushed gravel, crushed stone, and riprap provide sieve analysis according 
to ASTM D 5519. 

C. Field Test Data Reports: For the following: 

1. Compaction Testing. 
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2. Material Weight Slips:  Submit weight slips verifying the quantities of the following materials 
imported the site:  

a. Gravel Borrow (tons) 
b. Common Borrow (tons) 

1.5 Quality Assurance 

A. Comply with applicable requirements of NFPA 495, "Explosive Materials Code." 

B. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified according to 
ASTM E 329 to conduct soil materials and rock-definition testing, as documented according to 
ASTM D 3740 and ASTM E 548. 

C. Where “Standard Specifications” is used, it shall mean “Rhode Island Department of 
Transportation Standard Specifications for Road and Bridge Construction, Amended August 2013” 
and issued supplements.  

D. Perform excavation operations in accordance with Occupational Safety and Health Administration 
(OSHA) Regulations 1926.651 and 1926.652. 

E. All testing conducted by the Contractor shall be conducted by a qualified testing agency certified to 
do business in the State of Rhode Island. 

F. Soil analytical testing and frequency –In accordance with Division 1 Section “Testing Laboratory 
Services”.    

1.6 Project Conditions 

A. All such information and drawings of existing conditions are furnished only for the information 
and convenience of the Contractor.  It shall be understood and agreed that the Owner does not 
warrant or guarantee that materials encountered during construction will be the same as those 
indicated by information given on the drawings.  The Contractor must satisfy itself regarding 
character, quantities and conditions of the various materials and work to be done. 

B. Contact Dig Safe and utility owners before excavating.  Proceed with excavation only after utility 
locator service completes marking of utility locations. 

C. Extent of trench excavation and excavated areas shall be only as required to complete the work.  
Contractor shall not conduct work on private property unless authorized by the Owner. 

D. Place excavated material, backfill and equipment a minimum of two feet from edge of excavation.  
Cast excavated material so as not to interfere with ordinary use of the traveled way. 
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PART 2 - PRODUCTS 

2.1 General 

A. All material shall be new and provided by the Contractor unless otherwise stated herein or 
approved by the Owner or Landscape Architect. 

2.2 Soil Materials 

A. Satisfactory Soils:  Free of rock or gravel larger than three inches in any dimension, debris, waste, 
contaminants, frozen materials vegetation and other deleterious matter; meeting Standard 
Specification Section M.01.01 

B. Common Borrow:  Shall meet the requirements for Satisfactory Soils and the definition of Sandy 
Loam or Loamy Sand based on Unified Soil Classification System. 

C. Initial Backfill:  Shall meet the requirements for Gravel Borrow. 

D. Final Backfill: Final backfill shall consist of free-draining, non-frost susceptible backfill free of ice, 
snow, roots, sod, rubbish and other deleterious or organic matter and shall conform to the 
following gradation requirements:  

   
   Sieve Size  Percent Passing by Weight 

       3-Inch      100 
       No. 10    30-95 
       No. 40     10-70 
       No. 200      0-6 

E. Gravel Borrow:  Naturally or artificially graded mixture of natural or crushed gravel, broken or 
crushed stone, and natural or crushed sand; Standard Specification, Subsection M.01.09; Table I, 
Column Ib. 

F. Excavation Protection Systems: OSHA 1926.652 

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. 
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C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary 
protection before placing subsequent materials. 

3.2 Preparation 

A. Protect structures, 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. 

3.3 Excavation, General 

A. 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 
Engineer.  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. 

B. Earth excavation includes excavating pavements and obstructions visible on surface; underground 
structures, utilities, and other items indicated to be removed; together with soil, boulders, and other 
materials not classified as rock or unauthorized excavation.  

C. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not classified as 
rock excavation is earth excavation. 

D. 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: 

1. 24 inches outside of concrete forms other than at footings. 

2. 12 inches outside of concrete forms at footings. 

3. 6 inches outside of minimum required dimensions of concrete cast against grade. 

3.4 Excavation For Structures 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 

B. Excavation for Underground Structures:  Excavate to elevations and dimensions indicated within a 
tolerance of plus or minus 1 inch.  Do not disturb bottom of excavations intended as bearing 
surfaces. 
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1. Any disturbance to the bottom of an excavation shall be corrected by compacting the 
bottom of the excavation to provide a firm base. 

3.5 Excavation For Walks And Pavements 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades. 

3.6 Subgrade Inspection 

A. Notify Engineer when excavations have reached required subgrade. 

B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed. 

C. Authorized additional excavation and replacement material will be paid for according to Contract 
provisions for unit prices. 

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Engineer, without additional compensation. 

3.7 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 2,500 psi, may be used when approved by Engineer. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 
Engineer. 

3.8 Storage Of Soil Materials 

A. Stockpile imported soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

B. Stockpile soil materials away from edge of excavations.  Do not store within drip line of trees. 

3.9 Backfill 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 

3. Testing and inspecting underground utilities. 

4. Removing concrete formwork. 
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5. Removing trash and debris. 

6. Removing temporary shoring and 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. 

3.10 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. 

3.11 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. 

3.12 Compaction  

A. Place backfill and fill soil materials in layers not more than 8 inch in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches 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 D 1557: 
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1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches 
of existing subgrade and each layer of backfill or fill soil material at 95 percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer 
of backfill or fill soil material at 92 percent. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 85 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent. 

3.13 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 required elevations within the following tolerances: 

1. Turf or Unpaved Areas: Plus or minus 1 inch. 

2. Walks: Plus or minus ½- inch. 

3. Pavements: Plus or minus ½-inch. 

3.14 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 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 to required crown elevations and cross-slope grades. 

4. Place subbase course 6 inches or less in compacted thickness in a single layer. 

5. Place subbase course and base course that exceeds 6 inches in compacted thickness in layers 
of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches 
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 D 1557. 
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7. ASTM D 698. 

3.15 Field Quality Control 

A. Allow 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. 

B. 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. 

3.16 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 Engineer; 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. 

3.17 Disposal Of Surplus And Waste Materials 

A. Remove surplus waste materials, including, 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 
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SECTION 31 32 00 – Soil Stabilization 
 
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.  Installation of soil solidifying emulsion as shown on the plans, as specified by the Manufacturer 

and these special provisions, and as directed by the Landscape Architect over existing natural soil. 
 
2.  Specifications for PolyPavement two-inch mix-in method for permanent light weight vehicle & 

pedestrian traffic. 
 

B. Related Sections 
 
1. Division 31 Section “Site Clearing” for topsoil stripping and stockpiling. 
 
2. Division 31 Section “Earth Moving” for excavation, filling and backfilling and rough grading.  

 
 

1.3 Submittals  
 
A. Soil suitability test results.  

 
1.4 Quality Assurance 

 
A. PolyPavement Soil Solidifier shall be applied according to the manufacturer’s custom prepared 

application instructions and as specified in the special provisions of these plans.  
 

B. Installer shall review written instructions and discuss the installation details with a PolyPavement 
Applications Engineer prior to product application.  

 
C. Contractor shall not hire PolyPavement Application Engineer for on-site supervision services.  
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PART 2 PRODUCTS  
 
2.1 Acceptable Manufacturer  
 

A. PolyPavement, P.O. Box 36339, Los Angeles, California 90036, Phone: (323) 954-2240, Fax: (323) 
954-2244, Email: tech@polypavement.com, Website: www.polypavement.com.  
 

2.2 Soil Solidifying Emulsion  
 

A. Soil Solidifying Emulsion shall be PolyPavement Soil Solidifier. PolyPavement is an environmentally 
safe water-based polymer emulsion. PolyPavement Soil Solidifier has been developed specifically for 
use as natural soil pavement. PolyPavement is light yellow color, non-corrosive and water-dilutable 
emulsion which utilizes a non-ionic, biodegradable emulsifier. PolyPavement Soil Solidifier dries and 
cures to a colorless, water insoluble, binding and cementing agent and contains no known 
carcinogenic ingredients such as vinyl acetate or acetaldehyde. 
 

2.3 Field Application Equipment  
 

A. PolyPavement mix-in applications require no specialized tools or equipment other than a sprayer 
capable of spraying water evenly, a roto-tiller and a steel drum compactor. Equipment shall be 
selected to match the size and type of job. Consult the manufacturer for assistance in selecting the 
appropriate equipment for PolyPavement applications based on the size or area of a given project.  
 

PART 3 EXECUTION  
 
3. 1 Project Conditions 
 

A. PolyPavement shall be installed under dry conditions.  
 

B. PolyPavement shall be installed when the temperature is above 42 degrees F.  
 

C. The temperature shall remain above 42 degrees F for a sustained period of time to allow sufficient 
drying and curing times.  

 
3.2 Site Preparation 
 

A. Remove all vegetation, debris, litter and obstructions.  
 

B. The area to be treated shall be graded, contoured, compacted and brought to final elevations.  
 
3. 3 Installation  
 

A. After final grading and compacting, the soil material shall be roto-tilled or loosely scarified to a 
maximum depth of 2 inches.  
 

B. PolyPavement Soil Solidifier shall be diluted with water at the appropriate dilution ratio.  
 

C. Diluted PolyPavement shall be spray-applied to the scarified soil material at the spread rate calculated 
to achieve optimum moisture content for compaction and to obtain a residual PolyPavement 

http://www.polypavement.com/
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emulsion content of 2.0 percent by total volume of compacted soil material. The diluted 
PolyPavement emulsion shall be thoroughly blended with the soil material to a depth of 2 inches.  
 

 
D. The treated soil material shall then be graded and compacted to final elevations with steel drum 

compacting equipment that weighs not less than 1 ton.  
 
 

E. Upon completing the soil compaction process, a spray-on application of 15 to 1 diluted 
PolyPavement Soil Solidifier shall be applied at the Minimum Spread Rate of 0.20 gallon per square 
yard and allowed to dry.  
 

3.4 Maintenance and Repair 
 

A. A PolyPavement surface shall be maintained by spraying properly diluted PolyPavement Soil 
Solidifier directly onto the surface and allowing it to dry.  
 

B. Repairs shall be accomplished by spreading pre-mixed soil and PolyPavement Soil Solidifier onto the 
damaged and/or worn surface and compact it onto the old PolyPavement surface. Alternatively a 
slurry-like mixture of PolyPavement and soil can be poured into place to resurface or repair damaged 
portions of PolyPavement.  

 
END OF SECTION 
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SECTION 32 12 16 - BITUMINOUS CONCRETE PAVING 

PART 1 - GENERAL 

1.1 Summary 

A. This Section includes the following: 
1. Bituminous concrete paving. 
2. Pavement-marking paint. 

B. Related Sections include the following: 
1. Division 31 Section "Earth Moving" for aggregate subbase and base courses and for 

aggregate pavement shoulders. 
2. Division 32 Section "Curbing" for concrete curbing. 

1.2 Definitions 

A. Bituminous Concrete Base Course: Asphalt-aggregate layer placed over subgrade, aggregate subbase 
course, or aggregate base course; and beneath bituminous concrete surface course. 

B. Bituminous Concrete Surface Course: The asphalt-aggregate top course of a bituminous concrete 
pavement, sometimes called a wearing course. 

C. DOT:  Department of Transportation. 

1.3 System Description 

A. Provide bituminous concrete paving according to materials, workmanship, and other applicable 
requirements of standard specifications of state or local DOT. 
1. Standard Specification:  Rhode Island Department of Transportation Standard Specifications 

for Road and Bridge Construction, Amended August 2013. 
2. Measurement and payment provisions and safety program submittals included in standard 

specifications do not apply to this Section. 

1.4 Submittals 

A. Job-Mix Design Certification:  For each job mix proposed for the Work, signed by the supplier. 

B. Qualification Data:  For bituminous concrete supplier. 

C. Material Certificates:  For each paving material, signed by manufacturers. 

D. Paint:  For pavement Markings 
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1.5 Quality Assurance 

A. Supplier Qualifications:  A qualified supplier, registered with and approved by RI DOT. 

B. Regulatory Requirements:  Comply with RI DOT Standard specifications for bituminous concrete 
paving work. 

C. Asphalt-Paving Publication:  Comply with AI MS-22, "Construction of Hot Mix Asphalt 
Pavements," unless more stringent requirements are indicated. 

1.6 Delivery, Storage, and Handling 

A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and 
bearing manufacturer's labels containing brand name and type of material, date of manufacture, and 
directions for storage. 

B. Store pavement-marking materials in a clean, dry, protected location within temperature range 
required by manufacturer.  Protect stored materials from direct sunlight. 

C. Transport bituminous concrete mixture in tight body trucks that have been previously cleaned of 
foreign material. 
1. Tightly cover trucks with waterproof canvas or other suitable covers. 

D. Deliver mixture within 25 deg F of approved job mix formula temperature. 

1.7 Project Conditions 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp 
or if the following conditions are not met: 
1. Prime and Tack Coats:  Minimum surface temperature of 60 deg F. 
2. Bituminous Concrete Base Course:  Minimum surface temperature of 40 deg F and rising at 

time of placement. 
3. Bituminous Concrete Surface Course:  Minimum surface temperature of 60 deg F at time of 

placement. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a 
minimum ambient or surface temperature of 50 deg F and not exceeding 95 deg F. 

PART 2 - PRODUCTS 

2.1 Bituminous Concrete 

A. Materials: Part 400 “Bituminous Pavements”of the Rhode Island Standard Specifications for Roads 
and Bridge Construction, Amended August 2013. 
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B. Tack Coat:  AASHTO M 140 Grade SS-1 or SS-1H, emulsified asphalt or AASHTO M 208 Grade 
CSS-1 or CSS-1H, cationic emulsified asphalt, slow setting, diluted in half with water. 

2.2 Auxiliary Materials 

A. Waterborne Pavement-Marking Paint:   
1. Non-Heat-Applied: Article M.07.20 of Form 816, with a 15 minute drying time. 

a. Color:  white. 

2.3 Mixes 

A. Bituminous Concrete:  Dense, hot-laid, bituminous concrete plant mixes approved by authorities 
having jurisdiction and complying with the following requirements: 
1. Provide mixes with a history of satisfactory performance in geographical area where Project 

is located. 
2. Course Depth and Class:  As indicated. 

PART 3 - EXECUTION 

3.1 Examination 

A. Verify that surface to receive paving is dry and in suitable condition to support paving and imposed 
loads. 

B. Proof-roll subbase or aggregate base course using heavy, pneumatic-tired rollers to locate areas that 
are unstable or that require further compaction. 

C. Proceed with paving only after unsatisfactory conditions have been corrected. 

3.2 Coordination 

A. Paving and Irrigation Installers to coordinate location and installation of pavement sleeves for 
irrigation piping and wiring. 

3.3 Repairs 

A. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, bituminous 
concrete paving at a rate of 0.05 to 0.15 gal./sq. yd.. 
1. Allow tack coat to cure undisturbed before applying bituminous concrete paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove 

spillages and clean affected surfaces. 

B. Temporary Repair:  Fill excavated pavement area with bituminous concrete base mix to indicated 
thickness and, while still hot, compact flush with adjacent surface. 
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C. Permanent Repair:  Partially fill excavated pavement area with bituminous concrete base mix and, 
while still hot, compact.  Cover bituminous concrete base course with compacted, bituminous 
concrete surface layer finished flush with adjacent surfaces. 

3.4 Surface Preparation 

A. General:  Immediately before placing bituminous concrete, remove loose and deleterious material 
from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 
1. Sweep loose granular particles from surface of unbound-aggregate base course.  Do not 

dislodge or disturb aggregate embedded in compacted surface of base course. 

B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd.. 
1. Allow tack coat to cure undisturbed before applying bituminous concrete paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove 

spillages and clean affected surfaces. 

3.5 Bituminous Concrete Placing 

A. Machine place hot bituminous concrete on prepared surface, spread uniformly, and strike off.  
Place by hand to 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 bituminous concrete base course in number of lifts and thicknesses indicated. 
2. Spread mix at minimum temperature of 250 deg F. 
3. Begin applying mix along centerline of crown for crowned sections and on high side of one-

way slopes, unless otherwise indicated. 
4. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears 

in bituminous concrete paving mat. 
5. In areas inaccessible to pavers, use staked forms to maintain indicated line and grade.  

Prevent segregation of mix when placing mix by hand. 

B. Place paving in consecutive strips not less than 10 feet 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.  Complete a section of bituminous concrete base course before 
placing bituminous concrete 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 bituminous concrete to 
prevent segregation of mix; use suitable hand tools to smooth surface. 

3.6 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 bituminous concrete 
course. 
1. Clean contact surfaces and apply tack coat to joints. 
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2. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 
3. Offset transverse joints, in successive courses, a minimum of 24 inches. 
4. Construct transverse joints as described in AI MS-22, "Construction of Hot Mix Asphalt 

Pavements." 
5. Compact joints as soon as bituminous concrete will bear roller weight without excessive 

displacement. 
6. Compact material at joints to a density within 2 percent of specified course density. 

3.7 Compaction 

A. General:  Begin compaction as soon as placed paving material will bear roller weight without 
excessive displacement.  Compact material with hot, hand tampers or vibratory-plate compactors in 
areas inaccessible to rollers. 
1. Complete compaction before mix temperature cools to 185 deg F. 

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 
bituminous concrete is still hot enough to achieve specified density.  Continue rolling until course 
has been uniformly compacted to the following density: 
1. Average Density:  95 percent of reference maximum theoretical density according to 

AASHTO T 209, but not less than 92 percent nor greater than 97 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while bituminous concrete  is still 
warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper 
alignment.  Bevel edges while material is still hot; compact thoroughly. 

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace 
with fresh material.  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. 

3.8 Installation Tolerances 

A. Thickness:  Compact each course to produce the thickness indicated within the following 
tolerances: 
1. Base Course:  Plus or minus 1/2 inch. 
2. Surface Course:  Plus 1/4 inch, no minus. 
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B. Surface Smoothness:  Compact each course to produce a surface smoothness within the following 
tolerances as determined by using a 10-foot straightedge applied transversely or longitudinally to 
paved areas: 
1. Base Course: 

a. Roadways and Parking Lots:  3/8 inch. 
b. Sidewalks and Driveways:  1/4 inch. 

2. Surface Course:  1/4 inch. 
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  

Maximum allowable variance from template is 1/4 inch. 

C. Variation from Design Elevation: 1/4 inch. 

3.9 Pavement Marking 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with 
Engineer. 

B. Sweep and clean surface to eliminate loose material and dust. 

C. Apply paint with mechanical equipment to produce pavement markings, of dimensions indicated, 
with uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum 
wet film thickness of 15 mils. 

3.10 Field Quality Control 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 
perform field tests and inspections and to prepare test reports. 
1. Testing agency will conduct and interpret tests and state in each report whether tested Work 

complies with or deviates from specified requirements. 

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

C. Thickness:  In-place compacted thickness of bituminous concrete courses will be determined 
according to ASTM D 3549. 

D. Surface Smoothness:  Finished surface of each bituminous concrete course will be tested for 
compliance with smoothness tolerances. 

E. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and 
compacted pavement according to AASHTO T 168. 
1. Reference maximum theoretical density will be determined by averaging results from four 

samples of bituminous concrete mixture delivered daily to site, prepared according to 
AASHTO T 209, and compacted according to job-mix specifications. 

2. In-place density of compacted pavement will be determined by testing core samples 
according to ASTM D 1188 or ASTM D 2726. 
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a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement, 
with no fewer than 3 cores taken. 

b. Field density of in-place compacted pavement may also be determined by nuclear 
method according to ASTM D 2950 and correlated with ASTM D 1188 or 
ASTM D 2726. 

F. Remove and replace or install additional bituminous concrete where test results or measurements 
indicate that it does not comply with specified requirements. 

3.11 Disposal 

A. Remove excess material from Project site, and legally dispose of them off-site. 
1. Do not allow excess materials to accumulate on-site. 

END OF SECTION 
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SECTION 32 13 13 - CONCRETE 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. Concrete Walks. 

2. Stamped Concrete Paving 

B. Related Sections: 

1. Section 033000  “Cast-in-Place Concrete” for walkway surfaces, footings, stairs, cheek walls 
and curbed retaining wall. 

1.3 Definitions 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended 
hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag. 

1.4 Submittals 

A. Product Data:  For each type of product indicated. 

B. Samples for Initial Selection:  For each type of product, ingredient, or admixture requiring color 
selection. 

C. Other Action Submittals: 

1. Design Mixtures:  For each concrete paving mixture.  Include alternate design mixtures 
when characteristics of materials, Project conditions, weather, test results, or other 
circumstances warrant adjustments. 

D. Qualification Data:  For qualified ready-mix concrete manufacturer and testing agency. 

E. Material Certificates:  For the following, from manufacturer: 

1. Cementitious materials. 

2. Steel reinforcement and reinforcement accessories. 
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3. Fiber reinforcement. 

4. Admixtures. 

5. Curing compounds. 

6. Applied finish materials. 

7. Bonding agent or epoxy adhesive. 

8. Joint fillers. 

F. Material Test Reports:  For each of the following: 

1. Aggregates. Include service-record data indicating absence of deleterious expansion of 
concrete due to alkali-aggregate reactivity. 

G. Field quality-control reports. 

1.5 Quality Assurance 

A. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for production 
facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist"). 

B. ACI Publications:  Comply with ACI 301 (ACI 301M) unless otherwise indicated. 

1.6 Project Conditions 

A. Traffic Control:  Maintain access for pedestrian traffic as required for other construction activities. 

PART 2 - PRODUCTS 

2.1 Forms 

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to 
provide full-depth, continuous, straight, and smooth exposed surfaces. 

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less.  Do not 
use notched and bent forms. 

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

2.2 Steel Reinforcement 
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A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, fabricated from galvanized steel 
wire into flat sheets. 

B. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet. 

C. Epoxy-Coated Welded Wire Reinforcement:  ASTM A 884/A 884M, Class A, plain steel. 

D. Galvanized Reinforcing Bars:  ASTM A 767/A 767M, Class II zinc coated, hot-dip galvanized after 
fabrication and bending; with ASTM A 615/A 615M, Grade 60 (Grade 420) deformed bars. 

E. Steel Bar Mats:  ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60 (Grade 420), 
deformed bars; assembled with clips. 

F. Plain-Steel Wire:  ASTM A 82/A 82M, as drawn. 

G. Deformed-Steel Wire:  ASTM A 496/A 496M. 

H. Epoxy-Coated-Steel Wire:  ASTM A 884/A 884M, Class A coated. 

I. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420) plain-steel bars; zinc coated 
(galvanized) after fabrication according to ASTM A 767/A 767M, Class I coating.  Cut bars true to 
length with ends square and free of burrs. 

J. Epoxy-Coated, Joint Dowel Bars:  ASTM A 775/A 775M; with ASTM A 615/A 615M, Grade 60 
(Grade 420), plain-steel bars. 

K. Tie Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

L. Hook Bolts:  ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6), internally and externally 
threaded.  Design hook-bolt joint assembly to hold coupling against paving form and in position 
during concreting operations, and to permit removal without damage to concrete or hook bolt. 

M. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports 
according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete of 
greater compressive strength than concrete specified, and as follows: 

1. Equip wire bar supports with sand plates or horizontal runners where base material will not 
support chair legs. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire 
bar supports. 

N. Epoxy Repair Coating:  Liquid, two-part, epoxy repair coating, compatible with epoxy coating on 
reinforcement. 
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O. Zinc Repair Material:  ASTM A 780. 

2.3 Concrete Materials 

A. Cementitious Material:  Use the following cementitious materials, of same type, brand, and source 
throughout Project: 

1. Portland Cement:  ASTM C 150, portland cement Type I with the following: 

a. Fly Ash:  ASTM C 618, Class C or Class F. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

B. Normal-Weight Aggregates:  ASTM C 33, Class 4S, uniformly graded.  Provide aggregates from a 
single source. 

1. Maximum Coarse-Aggregate Size:  3/4 inch nominal. 

2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  Potable and complying with ASTM C 94/C 94M. 

D. Air-Entraining Admixture:  ASTM C 260. 

E. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with other 
admixtures and to contain no more than 0.1 percent water-soluble chloride ions by mass of 
cementitious material. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 

2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 

3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 

4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 

5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G. 

6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

F. 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. 
1. Products:  Subject to compliance with requirements, provide one of the following: 

a. BASF Construction Chemicals - Building Systems; Rheocrete 222+. 
b. Cortec Corporation; MCI- 2005NS. 
c. Grace Construction Products, W. R. Grace & Co.; DCI-S. 
d. Sika Corporation; FerroGard 901. 

2.4 Curing Materials 

http://www.specagent.com/LookUp/?ulid=1146&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816670&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816671&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816673&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816674&mf=04&src=wd
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A. Absorptive Cover:  AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. dry. 

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

C. Water:  Potable. 

D. White, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B, 
dissipating. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Anti-Hydro International, Inc.; A-H Curing Compound #2 WP WB. 
b. ChemMasters; Safe-Cure 2000. 
c. Conspec by Dayton Superior; D.O.T. Resin Cure White. 
d. Dayton Superior Corporation; Day-Chem White Pigmented Cure (J-10-W). 
e. Edoco by Dayton Superior; Resin Emulsion Cure V.O.C. (Type II). 
f. Euclid Chemical Company (The), an RPM company; Kurez VOX White Pigmented. 
g. Kaufman Products, Inc.; Thinfilm 450. 
h. Lambert Corporation; AQUA KURE - WHITE. 
i. L&M Construction Chemicals, Inc.; L&M CURE R-2. 
j. Meadows, W. R., Inc.; 1100-WHITE SERIES. 
k. SpecChem, LLC; PaveCure Rez White. 
l. Symons by Dayton Superior; Resi-Chem White. 
m. Vexcon Chemicals Inc.; Certi-Vex Enviocure White 100. 

2.5 Related Materials 

A. Joint Fillers:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-
expanding cork in preformed strips. 

B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene. 

C. Epoxy Bonding Adhesive:  ASTM C 881/C 881M, two-component epoxy resin capable of humid 
curing and bonding to damp surfaces; of class suitable for application temperature, of grade 
complying with requirements. 

D. Rock Salt:  Sodium chloride crystals, kiln dried, coarse gradation with 100 percent passing 3/8-inch 
(9.5-mm) sieve and 85 percent retained on a No. 8 (2.36-mm) sieve. 

2.6 Concrete Mixtures 

A. Prepare design mixtures, proportioned according to ACI 301 (ACI 301M), for each type and 
strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field 
experience. 



 Langworthy Field Improvements Plan – Phase 1 
 Hopkinton, RI 
 20140073.A10 
 

CONCRETE PAVING 32 13 13 - 6 
F:\P2014\0073\A10\Specifications\Final Specs\Done\32 13 13_Concrete Paving.Docx 

 

1. Use a qualified independent testing agency for preparing and reporting proposed concrete 
design mixtures for the trial batch method. 

2. When automatic machine placement is used, determine design mixtures and obtain 
laboratory test results that meet or exceed requirements. 

B. Proportion mixtures to provide normal-weight concrete with the following properties: 

1. Compressive Strength (28 Days): 4000 psi. 

2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45. 

3. Slump Limit:  4 inches, plus or minus 1 inch. 

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete, 
in accordance with ASTM C260. 

D. Chemical Admixtures:  Use admixtures according to 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. 

E. Cementitious Materials:  Limit percentage by weight of cementitious materials other than portland 
cement according to ACI 301 (ACI 301M) requirements as follows: 

1. Fly Ash or Pozzolan:  25 percent. 

2. Ground Granulated Blast-Furnace Slag:  50 percent. 

3. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag:  50 percent, 
with fly ash or pozzolan not exceeding 25 percent. 

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

2.7 Concrete Mixing 

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 
deg C), reduce mixing and delivery time to 60 minutes. 

B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For concrete batches of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not 
more than 5 minutes after ingredients are in mixer, before any part of batch is released. 
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2. For concrete batches larger than 1 cu. yd., increase mixing time by 15 seconds for each 
additional 1 cu. yd. 

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

2.8 Stamped Concrete 

A. Manufacturer: Scofield Systems 

1. Product: New Brick Herringbone Pattern. Order #2050 

2. Color:  

a. Lithocrome color hardener A 26 Brick Red 

b. Lithocrome antiquing release 4910 slate gray 

c. Scofield cureseal-W Semi Gloss 

PART 3 - EXECUTION 

3.1 Examination 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of 
excess yielding. 

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit 
vehicle speed to 3 mph. 

2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing 
not less than 15 tons. 

3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 
inch according to requirements in Division 31 Section "Earth Moving." 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 Preparation 

A. Remove loose material from compacted subbase surface immediately before placing concrete. 

3.3 Edge Forms and Screed Construction 
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A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, 
grades, and elevations.  Install forms to allow continuous progress of work and so forms can 
remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete 
without damage. 

3.4 Steel Reinforcement 

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

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials. 

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during 
concrete placement.  Maintain minimum cover to reinforcement. 

D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least 
one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous 
laps in either direction. 

E. Zinc-Coated Reinforcement:  Use galvanized-steel wire ties to fasten zinc-coated reinforcement.  
Repair cut and damaged zinc coatings with zinc repair material. 

F. Epoxy-Coated Reinforcement:  Use epoxy-coated steel wire ties to fasten epoxy-coated 
reinforcement.  Repair cut and damaged epoxy coatings with epoxy repair coating according to 
ASTM D 3963/D 3963M. 

G. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free 
of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before 
placement.  Set mats for a minimum 2-inch overlap of adjacent mats. 

3.5 Joints 

A. General:  Form construction, isolation, and contraction joints and tool edges true to line, with faces 
perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline 
unless otherwise indicated. 

1. When joining existing paving, place transverse joints to align with previously placed joints 
unless otherwise indicated. 

B. Construction Joints:  Set construction joints at side and end terminations of paving and at locations 
where paving operations are stopped for more than one-half hour unless paving terminates at 
isolation joints. 
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1. Continue steel reinforcement across construction joints unless otherwise indicated.  Do not 
continue reinforcement through sides of paving strips unless otherwise indicated. 

2. Provide tie bars at sides of paving strips where indicated. 

3. Butt Joints:  Use epoxy bonding adhesive at joint locations where fresh concrete is placed 
against hardened or partially hardened concrete surfaces. 

4. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys unless 
otherwise indicated.  Embed keys at least 1-1/2 inches into concrete. 

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

C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch 
basins, manholes, inlets, structures, other fixed objects, and where indicated. 

1. Locate expansion joints at intervals of 30 feet unless otherwise indicated on drawings. 

2. Extend joint fillers full width and depth of joint. 

3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if 
joint sealant is indicated. 

4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated. 

5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or 
clip joint-filler sections together. 

6. During concrete placement, protect top edge of joint filler with metal, plastic, or other 
temporary preformed cap.  Remove protective cap after concrete has been placed on both 
sides of joint. 

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

D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into intervals of 5 
feet unless otherwise indicated on drawings.  Construct contraction joints for a depth equal to at 
least one-fourth of the concrete thickness, as follows: 

1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each 
edge of joint with grooving tool to a 3/8-inch radius.  Repeat grooving of contraction joints 
after applying surface finishes. Eliminate grooving-tool marks on concrete surfaces. 

a. Tolerance:  Ensure that grooved joints are within 3 inches either way from centers of 
dowels. 

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

a. Tolerance:  Ensure that sawed joints are within 3 inches either way from centers of 
dowels. 

E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 
edging tool to a 3/8-inch radius.  Repeat tooling of edges after applying surface finishes.  Eliminate 
edging-tool marks on concrete surfaces. 

3.6 Concrete Placement 

A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and 
items to be embedded or cast-in. 

B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete.  
Do not place concrete on frozen surfaces. 

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not 
place concrete around manholes or other structures until they are at required finish elevation and 
alignment. 

D. Comply with ACI 301 (ACI 301M) requirements for measuring, mixing, transporting, and placing 
concrete. 

E. Do not add water to concrete during delivery or at Project site.  Do not add water to fresh concrete 
after testing. 

F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or 
drag concrete into place or use vibrators to move concrete into place. 

G. Consolidate concrete according to ACI 301 (ACI 301M) by mechanical vibrating equipment 
supplemented by hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal 
vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only 
square-faced shovels for hand spreading and consolidation.  Consolidate with care to 
prevent dislocating reinforcement, dowels and joint devices. 

H. Screed paving surface with a straightedge and strike off. 

I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform 
surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb 
concrete surfaces before beginning finishing operations or spreading surface treatments. 
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J. Slip-Form Paving:  Use design mixture for automatic machine placement.  Produce paving to 
required thickness, lines, grades, finish, and jointing. 

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of slip-
form paving machine during operations. 

K. Cold-Weather Placement:  Protect concrete work from physical damage or reduced strength that 
could be caused by frost, freezing, or low temperatures.  Comply with ACI 306.1 and the following: 

1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), 
uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature 
of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C) at point of 
placement. 

2. Do not use frozen materials or materials containing ice or snow. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 
accelerators unless otherwise specified and approved in design mixtures. 

L. Hot-Weather Placement:  Comply with ACI 301 (ACI 301M) and as follows when hot-weather 
conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) 
at time of placement.  Chilled mixing water or chopped ice may be used to control 
temperature, provided water equivalent of ice is calculated in total amount of mixing water.  
Using liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas. 

3.7 Float Finishing 

A. General:  Do not add water to concrete surfaces during finishing operations. 

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and 
concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven 
floats or by hand floating if area is small or inaccessible to power units.  Finish surfaces to true 
planes.  Cut down high spots and fill low spots.  Refloat surface immediately to uniform granular 
texture. 

1. Broom Finish:  Draw a broom across float-finished concrete surface to match the surface of 
the existing sidewalk. 

3.8 Concrete Protection and Curing 
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A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy 
conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during 
finishing operations.  Apply according to manufacturer's written instructions after placing, 
screeding, and bull floating or darbying concrete but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface. 

E. Curing Methods:  Cure concrete by moisture curing or moisture-retaining-cover curing as follows: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover, 
placed in widest practicable width, with sides and ends lapped at least 12 inches and sealed 
by waterproof tape or adhesive.  Immediately repair any holes or tears occurring during 
installation or curing period using cover material and waterproof tape. 

3.9 Paving Tolerances 

A. Comply with tolerances in ACI 117 and as follows: 

1. Elevation:  3/4 inch. 

2. Thickness:  Plus 3/8 inch, minus 1/4 inch. 

3. Surface:  Gap below 10-foot-long, unleveled straightedge not to exceed 1/2 inch. 

4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge:  1/2 inch per 12 
inches of tie bar. 

5. Lateral Alignment and Spacing of Dowels:  1 inch. 

6. Vertical Alignment of Dowels:  1/4 inch. 

7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge:  1/4 inch per 
12 inches of dowel. 

8. Joint Spacing:  3 inches. 

9. Contraction Joint Depth:  Plus 1/4 inch, no minus. 
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10. Joint Width:  Plus 1/8 inch, no minus. 

3.10 Repairs and Protection 

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply 
with requirements in this Section.  Remove work in complete sections from joint to joint unless 
otherwise approved by Engineer. 

B. Drill test cores, where directed by Engineer, when necessary to determine magnitude of cracks or 
defective areas.  Fill drilled core holes in satisfactory paving areas with portland cement concrete 
bonded to paving with epoxy adhesive. 

C. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep 
paving not more than two days before date scheduled for Substantial Completion inspections. 

END OF SECTION 
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SECTION 32 13 73 - CONCRETE PAVING JOINT SEALANTS 

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. Cold-applied joint sealants. 

B. Related Sections: 

1. Division 32 Section "Concrete Paving" for constructing joints in concrete pavement. 

1.3 Preconstruction Testing 

A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for 
testing indicated below, Samples of materials that will contact or affect joint sealants. 

1. Use ASTM C 1087 to determine whether priming and other specific joint-preparation 
techniques are required to obtain rapid, optimum adhesion of joint sealants to joint 
substrates. 

2. Submit no fewer than eight pieces of each type of material, including joint substrates, shims, 
joint-sealant backings, secondary seals, and miscellaneous materials. 

3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work. 

4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for 
corrective measures including use of specially formulated primers. 

5. Testing will not be required if joint-sealant manufacturers submit joint-preparation data that 
are based on previous testing, not older than 24 months, of sealant products for 
compatibility with and adhesion to joint substrates and other materials matching those 
submitted. 

1.4 Submittals 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples for Verification:  For each kind and color of joint sealant required, provide Samples with 
joint sealants in 1/2-inch wide joints formed between two 6-inch long strips of material matching 
the appearance of exposed surfaces adjacent to joint sealants. 
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C. Pavement-Joint-Sealant Schedule:  Include the following information: 

1. Joint-sealant application, joint location, and designation. 

2. Joint-sealant manufacturer and product name. 

3. Joint-sealant formulation. 

4. Joint-sealant color. 

D. Qualification Data:  For qualified Installer. 

E. Product Certificates:  For each type of joint sealant and accessory, from manufacturer. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 
agency, for joint sealants. 

G. Preconstruction Compatibility and Adhesion Test Reports:  From joint-sealant manufacturer, 
indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility with and adhesion to joint sealants. 

2. Interpretation of test results and written recommendations for primers and substrate 
preparation needed for adhesion. 

1.5 Quality Assurance 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for 
installation of units required for this Project. 

B. Source Limitations:  Obtain each type of joint sealant from single source from single manufacturer. 

C. Product Testing:  Test joint sealants using a qualified testing agency. 

1. Testing Agency Qualifications:  An independent testing agency qualified according to 
ASTM C 1021 to conduct the testing indicated. 

D. Pre-installation Conference:  Conduct conference at Project site. 

1.6 Project Conditions 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications 
indicated. 
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4. Where contaminants capable of interfering with adhesion have not yet been removed from 
joint substrates. 

PART 2 - PRODUCTS 

2.1 Materials 

A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are 
compatible with one another and with joint substrates under conditions of service and application, 
as demonstrated by joint-sealant manufacturer based on testing and field experience. 

B. Colors of Exposed Joint Sealants:  To match exposed adjacent surfaces. 

2.2 Cold-Applied Joint Sealants 

A. Single-Component, Nonsag, Silicone Joint Sealant for Concrete:  ASTM D 5893, Type NS. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Crafco Inc., an ERGON company; RoadSaver Silicone. 
b. Dow Corning Corporation; 888. 
c. Pecora Corporation; 301 NS. 

B. Single-Component, Self-Leveling, Silicone Joint Sealant for Concrete:  ASTM D 5893, Type SL. 

1. Products:  Subject to compliance with requirements available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Crafco Inc., an ERGON company; RoadSaver Silicone SL. 
b. Dow Corning Corporation; 890-SL. 
c. Pecora Corporation; 300 SL. 

C. Multicomponent, Pourable, Traffic-Grade, Urethane Joint Sealant for Concrete:  ASTM C 920, 
Type M, Grade P, Class 25, for Use T. 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Pecora Corporation; Urexpan NR-200. 

b. Crafco Inc., an ERGON company; Superseal 444/777. 

D. Hot-Applied, Single-Component Joint Sealant for Concrete and Asphalt:  ASTM D 6690, Types I, 
II, and III. 

2.3 Joint-Sealant Backer Materials 
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A. General:  Provide joint-sealant backer materials that are non-staining; are compatible with joint 
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by 
joint-sealant manufacturer based on field experience and laboratory testing. 

B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants:  ASTM D 5249, Type 1, of diameter 
and density required to control sealant depth and prevent bottom-side adhesion of sealant. 

C. Round Backer Rods for Cold-Applied Joint Sealants:  ASTM D 5249, Type 3, of diameter and 
density required to control joint-sealant depth and prevent bottom-side adhesion of sealant. 

D. Backer Strips for Cold- and Hot-Applied Joint Sealants:  ASTM D 5249; Type 2; of thickness and 
width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill 
remainder of joint opening under sealant. 

2.4 Primers 

A. Primers:  Product recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 
tests and field tests. 

PART 3 - EXECUTION 

3.1 Examination 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 Preparation 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply 
with joint-sealant manufacturer's written instructions. 

B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by joint-
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  
Apply primer to comply with joint-sealant manufacturer's written instructions.  Confine primers to 
areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces. 

3.3 Installation of Joint Sealants 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products 
and applications indicated unless more stringent requirements apply. 
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B. Joint-Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of 
joint sealants as applicable to materials, applications, and conditions indicated. 

C. Install joint-sealant backings of kind indicated to support joint sealants during application and at 
position required to produce cross-sectional shapes and depths of installed sealants relative to joint 
widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of joint-sealant backings. 

2. Do not stretch, twist, puncture, or tear joint-sealant backings. 

3. Remove absorbent joint-sealant backings that have become wet before sealant application 
and replace them with dry materials. 

D. Install joint sealants using proven techniques that comply with the following and at the same time 
backings are installed: 

1. Place joint sealants so they directly contact and fully wet joint substrates. 

2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 
optimum sealant movement capability. 

E. Tooling of Nonsag Joint Sealants:  Immediately after joint-sealant application and before skinning 
or curing begins, tool sealants according to the following requirements to form smooth, uniform 
beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of 
sealant with sides of joint: 

1. Remove excess joint sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not 
discolor sealants or adjacent surfaces. 

F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless 
otherwise indicated. 

PART 4 - Cleaning 

A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work progresses, by 
methods and with cleaning materials approved in writing by manufacturers of joint sealants and of 
products in which joints occur. 

4.2 Protection 

A. Protect joint sealants, during and after curing period, from contact with contaminating substances 
and from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion.  If, despite such protection, damage or 
deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately and 
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replace with joint sealant so installations in repaired areas are indistinguishable from the original 
work. 

4.3 Pavement-Joint-Sealant Schedule 

A. Joint-Sealant Application:  Joints within cement concrete pavement. 

1. Joint Location: 

a. Expansion and isolation joints in cast-in-place concrete pavement. 
b. Contraction joints in cast-in-place concrete slabs. 
c. Other joints as indicated. 

2. Silicone Joint Sealant for Concrete:  Single component, self-leveling. 

3. Urethane Joint Sealant for Concrete:  Multicomponent, pourable, traffic-grade. 

4. Hot-Applied Joint Sealant for Concrete:  Single component. 

5. Joint-Sealant Color:  As indicated by manufacturer's designations. 

END OF SECTION 
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SECTION 32 16 14 - CURBING 

PART 1 - GENERAL 

1.1 Related Documents 

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

1.2 Summary 

A. This Section includes the following: 
1. Precast concrete curbing around playground area. 
2. Precast concrete curbing at roadway and proposed shed 

B. Related Sections 
1. Division 32 Section “Concrete Paving” for cast-in-place concrete walks. 
2. Division 32 Section “Earth Moving” for subbase installation. 

1.3 Submittals 

A. Material Certification.  For each product, certifying material meets the Specification requirements. 

1.4 Quality Assurance 

A. Where “Standard Specifications” is used, it shall mean “Rhode Island Department of 
Transportation Standard Specifications for Road and Bridge Construction, Amended August 2013” 
and issued supplements.  

PART 2 - PRODUCTS 

2.1 General 

A. All material shall be new and provided by the Contractor unless otherwise stated herein or 
approved by the Owner or Engineer. 

2.2 Materials 

A. Precast Concrete Curbing:  Concrete for curbing shall be Class Z(AE) and shall conform to the 
applicable requirements of section 601; portland cement concrete, of the standard specifications. 
1. Compressive Strength at 28 Days:  4000 psi minimum. 
2. Air-entrainment: 5 to 7 percent. 

B. Dowels:  Galvanized steel. 

C. Expansion- and Isolation-Joint Filler Strips:  Division 32 Section “Concrete Paving.” 
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PART 3 - EXECUTION 

3.1 Installation 

A. Excavate, prepare foundation, set curb, and point joints in accordance with Section 906.03 of the 
standard specifications. 
1. Install curbing as indicated and as recommended by manufacturer. 

B. Transition Curbing. Provide transition curbing for handicap ramps where indicated. 

3.2 Installation Tolerances 

A. Curb Alignment:  1/4-inch maximum, as determined by using a 10-foot straight edge along front 
face of curb. 

END OF SECTION 
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SECTION 32 17 26 - TACTILE WARNING SURFACING 

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. Detectable warning mats. 

B. Related Requirements: 

1. Section 321313 "Concrete Paving" for concrete walkways serving as substrates for tactile 
warning surfacing. 

1.3 Action Submittals 

A. Product Data: For each type of product. 

B. Samples for Initial Selection: For each type of exposed finish requiring color selection. 

C. Samples for Verification: For each type of tactile warning surface, in manufacturer's standard sizes 
unless otherwise indicated, showing edge condition, truncated-dome pattern, texture, color, and 
cross section; with fasteners and anchors. 

1.4 Project Conditions 

A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or 
frost. Do not build on frozen subgrade or setting beds. Remove and replace unit paver work 
damaged by frost or freezing. 

B. Weather Limitations for Adhesive Application: 

1. Apply adhesive only when ambient temperature is above 50 deg F and when temperature has 
not been below 35 deg F  for 12 hours immediately before application. Do not apply when 
substrate is wet or contains excess moisture. 

C. Weather Limitations for Mortar and Grout: 
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1. Cold-Weather Requirements: Comply with cold-weather construction requirements 
contained in ACI 530.1/ASCE 6/TMS 602. 

2. Hot-Weather Requirements: Comply with hot-weather construction requirements contained 
in ACI 530.1/ASCE 6/TMS 602. Provide artificial shade and windbreaks, and use cooled 
materials as required. Do not apply mortar to substrates with temperatures of 100 deg F and 
higher. 

a. When ambient temperature exceeds 100 deg F , or when wind velocity exceeds 8 mph 
and ambient temperature exceeds 90 deg F, set unit pavers within 1 minute of 
spreading setting-bed mortar. 

1.5 Warranty 

A. Special Warranty: Manufacturer agrees to repair or replace components of tactile warning surfaces 
that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of finishes beyond normal weathering and wear. 
b. Separation or delamination of materials and components. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 Tactile Warning Surfacing, General 

A. Accessibility Requirements: Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and 
Facilities and ICC A117.1 for tactile warning surfaces. 

1. For tactile warning surfaces composed of multiple units, provide units that when installed 
provide consistent side-to-side and end-to-end dome spacing that complies with 
requirements. 

B. Source Limitations: Obtain each type of tactile warning surfacing, anchor, and fastener from single 
source with resources to provide materials and products of consistent quality in appearance and 
physical properties. 
 

C. Color: As selected by Landscape Architect from manufacturer's full line of colors. 
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2.2 Accessories 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of tactile warning 
surfaces, noncorrosive and compatible with each material joined, and complying with the following: 

1. Furnish stainless-steel fasteners for exterior use. 
2. Fastener Heads: For nonstructural connections, use flathead or oval countersunk screws and 

bolts with tamper-resistant heads, colored to match tile. 

B. Adhesive: As recommended by manufacturer for adhering tactile warning surfacing unit to 
pavement. 

C. Sealant: As recommended by manufacturer for sealing perimeter of tactile warning surfacing unit. 

PART 3 - EXECUTION 

3.1 Examination 

A. Verify that pavement is in suitable condition to begin installation according to manufacturer's 
written instructions. Verify that installation of tactile warning surfacing will comply with 
accessibility requirements upon completion. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 Installation of Tactile Warning Surfacing 

A. General: Prepare substrate and install tactile warning surfacing according to manufacturer's written 
instructions unless otherwise indicated. 

B. Place tactile warning surfacing units in dimensions and orientation indicated. Comply with location 
requirements of AASHTO MP 12. 

3.3 Cleaning and Protection 

A. Remove and replace tactile warning surfacing that is broken or damaged or does not comply with 
requirements in this Section. Remove in complete sections from joint to joint unless otherwise 
approved by Architect. Replace using tactile warning surfacing installation methods acceptable to 
Landscape Architect. 

B. Protect tactile warning surfacing from damage and maintain free of stains, discoloration, dirt, and 
other foreign material. 

END OF SECTION 
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SECTION 32 18 10 – POURED IN PLACE RUBBERIZED PLAYGROUND SURFACE 

PART 1 - GENERAL 

1.1  Summary  

A. Section Includes:  

1. Poured-in-Place Playground Surfacing System: Super-7  

B.  Related Sections:  

2. Section 033000  “Cast-in-Place Concrete” for base 

1.2  System Description  

A. Performance Requirements: Provide a 2 layer rubber-urethane playground surfacing system which has been 
designed, manufactured and installed to meet the following criteria: 

1. Shock Attenuation (ASTM F1292): 

a. Gmax: Less than 200. 

b. Head Injury Criteria: Less than 1000. 

2. Flammability (ASTM D2859): Pass. 

3. Tensile Strength (ASTM D412): 60 psi (413 kPa). 

4. Tear Resistance (ASTM D624): 140%. 

5. Water Permeability: 0.4 gal/yd2/second. 

6. Accessibility: Comply with requirements of ASTM F1951. 

1.3  Submittals  

A. General: Submit listed submittals in accordance with Conditions of the Contract and Division 1 Submittal 
Procedures Section. 

B. Product Data: Submit manufacturer’s product data and installation instructions. 

C. Verification Samples: Submit manufacturer’s standard verification samples of 9" x 9" (229 x 229 mm) 
minimum. 
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D. Quality Assurance/Control Submittals: Submit the following: 

1. Certificate of qualifications of the playground surfacing installer. 

E. Closeout Submittals: Submit the following: 

1. Warranty documents specified herein. 

1.4  Quality Assurance  

A. Qualifications: Utilize an installer approved and trained by the manufacturer of the playground surfacing 
system, having experience with other projects of the scope and scale of the work described in this section. 

B. Certifications: Certification by manufacturer that installer is an approved applicator of the playground surfacing 
system. 

C. International Play Equipment Manufacturers Association (IPEMA) certified. 

1.5  Delivery, Storage & Handling  

A. General: Comply with Division 1 Product Requirement Section. 

B. Delivery: Deliver materials in manufacturer’s original, unopened, undamaged containers with identification 
labels intact. 

C. Storage and Protection: Store materials protected from exposure to harmful environmental conditions and at a 
minimum temperature of 40 degrees F (4 degrees C) and a maximum temperature of 90 degrees F (32 
degrees C). 

1.6  Project/Site Conditions  

A. Environmental Requirements: Install surfacing system when minimum ambient temperature is 40 degrees F (1 
degree C) and maximum ambient temperature is 90 degrees F (32 degrees C). Do not install in steady or 
heavy rain. 

1.7  Warranty  

A. Project Warranty: Refer to Conditions of the Contract for project warranty provisions. 

B. Manufacturer’s Warranty: Submit, for Owner’s acceptance, manufacturer’s standard warranty document 
executed by authorized company official. Manufacturer’s warranty is in addition to, and not a limitation of, 
other rights Owner may have under contract documents. 



 Langworthy Field Improvements Plan – Phase 1 
 Hopkinton, RI 
 20140073.A10 
 

Poured in Place Rubberized Playground Surface 32 18 10 - 3 
F:\P2014\0073\A10\Specifications\Final Specs\Done\32 18 10_Poured In Place Rubberized Playground Surface.Docx 

 

C. Proper drainage is critical to the longevity of the PlayBound Poured-in-Place surfacing system. Inadequate 
drainage will cause premature breakdown of the poured system in affected areas; and void the warranty. 
   

D. Warranty Period: Super-7 (when aromatic urethane for the top surface is specified): 7 years from date of 
completion of work.  

PART 2 – PRODUCTS  

2.1  Poured-In-Place Playground Surfacing System  

A. Manufacturer: Surface America, Inc. 

1. Contact: PO Box 157, Williamsville, NY 14231; Telephone: (800) 999-0555, (716) 632-8413; Fax: (716) 
632-8324; E-mail: info@surfaceamerica.com; website: http://www.surfaceamerica.com. 

B. Proprietary Products/Systems. Poured-in-place playground surfacing system, including the following: 

1. PlayBound Poured-In-Place Primer: 

a. Material: Urethane. 

2. PlayBound Poured-in-Place Basemat: 

a. Material: Blend of 100% recycled SBR (styrene butadiene rubber) and urethane. 

b. Thickness: 3" (76 mm)  

c. Formulation Components: Blend of strand and granular material. 

3. PlayBound Poured-In-Place Top Surface: 

a. Material: Blend of recycled EPDM (ethylene propylene diene monomer) rubber and aromatic or 
aliphatic urethane binder. 

b. Thickness: 1/2" (12.7 mm) 

 c. Color: Brown 

d. Dry Static Coefficient of Friction (ASTM D2047): 1.0. 

e. Wet Static Coefficient of Friction (ASTM D2047): 0.9. 

f. Dry Skid Resistance (ASTM E303): 89. 

mailto:info@surfaceamerica.com
http://www.surfaceamerica.com/
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g. Wet Skid Resistance (ASTM E303): 57. 

2.2  Product Substitutions  

A. Substitutions: Manufacturers and products approved equal. 

2.3  Mixes  

A. Required mix proportions by weight: 

1. Basemat: 16+% urethane (as ratio: 14% urethane divided by 86% rubber). 14% urethane, 86% rubber 
(based on entire rubber & urethane mix). 

2. Top Surface: 22% urethane (ratio: 18% urethane divided by 82% rubber). 18% urethane, 82% rubber 
(based on entire rubber & urethane mix). 

PART 3 – EXECUTION  

3.1  Manufacturer’s Instructions  

A. Comply with the instructions and recommendations of the playground surfacing manufacturer. 

3.2  Examination 

A. Substrate preparation must be in accordance with surfacing manufacturer’s specification. New asphalt must be 
fully cured – up to 30 days. New concrete must be fully cured – up to 7 days. 

B. Proper drainage is critical to the longevity of the PlayBound Poured-in-Place surfacing system. Inadequate 
drainage will cause premature breakdown of the poured system in affected areas; and void the warranty. 

3.3  Preparation  

A. Surface Preparation: Using a brush or short nap roller, apply primer to the substrate perimeter and any adjacent 
vertical barriers such as playground equipment support legs, curbs or slabs that will contact the surfacing 
system at the rate of 300 ft2/gal (7.5 m2/L). 

3.4  Installation  

A. Do not proceed with playground surfacing installation until all applicable site work, including substrate 
preparation, fencing, playground equipment installation and other relevant work, has been completed. 

B. Basemat Installation: 
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1. Using screeds and hand trowels, install the basemat at a consistent density of 29 pounds, 1 ounce per cubic 
foot (466 kg/m3) to the specified thickness. 

2. Allow basemat to cure for sufficient time so that indentations are not left in the basemat from applicator 
foot traffic or equipment. 

3. Do not allow foot traffic or use of the basemat surface until it is sufficiently cured. 

C. Primer Application: Using a brush or short nap roller, apply primer to the basemat perimeter and any adjacent 
vertical barriers such as playground equipment support legs, curbs or slabs that will contact the surfacing 
system at the rate of 300 ft2/gal (7.5 m2/L). 

D. Top Surface Installation: 

1. Using a hand trowel, install top surface at a consistent density of 58 pounds, 9 ounces per cubic foot (938 
kg/m3) to a nominal thickness of 1/2" (12.7 mm). 

2. Allow top surface to cure for a minimum of 48 hours. 

3. At the end of the minimum curing period, verify that the top surface is sufficiently dry and firm to allow 
foot traffic and use without damage to the surface. 

4. Do not allow foot traffic or use of the surface until it is sufficiently cured. 

3.5  Protection  

A. Protect the installed playground surface from damage resulting from subsequent construction activity on the 
site.  
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SECTION 321823.43 - CONCRETE BASKETBALL & MULTI-PURPOSE COURT SURFACE  
 
 
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. Concrete basketball & multi-purpose court surface color coating system. 

B. Related Requirements 
1. Division 3   “Cast-in-Place Concrete” for basketball hoop and tennis pole foundations. 
2. Division 12 – “Site Furnishings” for basketball hoop and tennis poles. 

 
1.3 SUBMITTALS 
 

A. Comply with Section 01 33 00 – Submittal Procedures. 
 

B. Submit scaled drawings of court layout and line dimensioning.  Identify color of court material and lines on 
drawings. 

 
C. Product Data:  Submit manufacturer’s product data, including surface and crack preparation and application 

instructions. 
 

D. Samples:  Submit manufacturer’s color samples of color coating. 
 

E. Manufacturer’s Certification:  Submit manufacturer’s certification that materials comply with specified 
requirements and are suitable for intended application. 

 
F. Manufacturer’s Project References:  Submit manufacturer’s list of successfully completed concrete basketball 

& multi-purpose court surface color coating system projects, including project name, location, and date of 
application. 

 
G. Applicator’s Project References:  Submit applicator’s list of successfully completed concrete basketball & 

multi-purpose court surface color coating system projects, including project name, location, type and quantity 
of color coating system applied, and date of application. 

 
H. Warranty Documentation:  Submit manufacturer’s standard warranty. 

 
 



 Langworthy Field Improvements Plan – Phase 1 
 Hopkinton, RI 
 20140073.A10  
 

CONCRETE BASKETBALL & MULTI-PURPOSE COURT SURFACE  32 18 23.43 - 2 
F:\P2014\0073\A10\Specifications\Final Specs\32 18 23_43_Concrete Basketball & Multi-Purpose Court Surface.Doc 
 

1.4 QUALITY ASSURANCE 
 

A. Manufacturer’s Qualifications: 
1. Manufacturer regularly engaged, for past 5 years, in manufacture of concrete basketball & multi-

purpose court surface color coating systems of similar type to that specified. 
2. United States owned company. 
3. Member:  ASBA. 

 
B. Applicator's Qualifications: 

1. Applicator regularly engaged, for past 3 years, in application of basketball & multi-purpose court 
surface color coating systems of similar type to that specified. 

2. Employ persons trained for application of basketball & multi-purpose court surface color coating 
systems. 

 
1.5 DELIVERY, STORAGE, AND HANDLING 
 

A. Delivery and Acceptance Requirements:  Deliver materials to site in manufacturer’s original, unopened 
containers and packaging, with labels clearly identifying product name and manufacturer. 

 
B. Storage and Handling Requirements: 

1. Store and handle materials in accordance with manufacturer’s instructions. 
2. Keep materials in manufacturer’s original, unopened containers and packaging until application. 
3. Store materials in clean, dry area indoors. 
4. Store materials out of direct sunlight. 
5. Keep materials from freezing. 
6. Protect materials during storage, handling, and application to prevent contamination or damage. 
7. Close containers when not in use. 

 
1.6 AMBIENT CONDITIONS 
 

A. Do not apply concrete basketball & multi-purpose court surface color coating system when air or surface 
temperatures are below 50 degrees F during application or within 24 hours after application. 

 
B. Do not apply concrete basketball & multi-purpose court surface color coating system when rain is expected 

during application or within 24 hours after application. 
 
 
PART 2 PRODUCTS 
 
2.1 MANUFACTURER 
 

A. SportMaster Sport Surfaces, PO Box 2277, 2520 South Campbell Street, Sandusky, Ohio 44870.  Toll Free 
800-326-1994.  Fax 877-825-9226.  Website www.sportmaster.net.  E-mail info@sportmaster.net.  Or 
approved equal. 

 
2.2 MATERIALS 
 

http://www.sportmaster.net/
mailto:bbb@aaaa.com


 Langworthy Field Improvements Plan – Phase 1 
 Hopkinton, RI 
 20140073.A10  
 

CONCRETE BASKETBALL & MULTI-PURPOSE COURT SURFACE  32 18 23.43 - 3 
F:\P2014\0073\A10\Specifications\Final Specs\32 18 23_43_Concrete Basketball & Multi-Purpose Court Surface.Doc 
 

A. Concrete Basketball & Multi-Purpose Court Surface Color Coating System:  SportMaster Color Coating 
System. 

 
B. Crack Sealant:  SportMaster “Crack Magic” or approved equal. 

1. 100 percent acrylic emulsion elastomeric crack sealant. 
2. Seals cracks and expansion joints up to 1/2 inch wide in concrete pavement. 
3. Weight per Gallon at 77 Degrees F:  8.8 lbs., plus or minus 0.5 lbs. 
4. Non-Volatile Material:  61 percent, plus or minus 5 percent. 

 
C. Crack Filler:  SportMaster “Acrylic Crack Patch” or approved equal. 

1. 100 percent acrylic emulsion trowel-grade crack filler. 
2. Fills cracks in concrete pavement up to 1 inch wide. 
3. Chemical Characteristics, by Weight, Minimum: 

a. Acrylic Emulsion:  10.0 percent. 
b. Hiding Pigment:  0.2 percent. 
c. Mineral Inert Fillers:  78.0 percent. 
d. Film Formers, Additives:  1.8 percent. 
e. Water:  8.5 percent. 

4. Weight per Gallon at 77 Degrees F:  15.2 lbs., plus or minus 1.0 lbs. 
5. Non-Volatile Material:  80 percent, plus or minus 5 percent. 
 

 
D. Patch Binder:  SportMaster “Acrylic Patch Binder” or approved equal. 

1. 100 percent acrylic emulsion liquid binder. 
2. Mix on-site with sand and cement. 
3. Levels and repairs low spots and depressions up to 3/4 inch deep in concrete pavement. 
4. Weight per Gallon at 77 Degrees F:  8.8 lbs., plus or minus 0.5 lbs. 

 
E. Filler Course:  SportMaster “Acrylic Resurfacer” or approved equal. 

1. 100 percent acrylic emulsion resurfacer. 
2. Mix on-site with silica sand. 
3. Apply to adhesion promoter or previously colored acrylic surfaces in preparation of color coating 

system. 
4. Chemical Characteristics, by Weight, Minimum: 

a. Acrylic Emulsion:  44.0 percent. 
b. Hiding Pigment:  2.0 percent. 
c. Mineral Inert Fillers:  5.0 percent. 
d. Film Formers, Additives:  0.2 percent. 
e. Water:  45.0 percent. 

5. Weight per Gallon at 77 Degrees F:  8.5 lbs., plus or minus 0.5 lbs. 
6. Non-Volatile Material:  27.5 percent, plus or minus 5.0 percent. 
7. Color:  Black or Neutral. 

 
F. Adhesion Promoter:  SportMaster “Acrylic Adhesion Promoter” or approved equal. 

1. Acrylic emulsion primer. 
2. Primes concrete surface and promotes adhesion of color coating system materials. 
3. Weight per Gallon at 77 Degrees F:  8.7 lbs., plus or minus 0.5 lbs. 

 
G. Color Coating:  SportMaster “ColorPlus System” or approved equal. 
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1. 100 percent acrylic emulsion coating. 
2. Mix on-site with silica sand and water. 
3. Color coats basketball and multi-purpose courts. 
4. Weight per Gallon at 77 Degrees F:  9.2 lbs., plus or minus 0.5 lbs. 

 
5. Color:   

1. Inner court color: Dark Green 
2. Outer court color: Light Green 
3. Basketball key and Perimeter court: Red 

 
H. Line Markings Primer:  SportMaster “Stripe-Rite” or approved equal. 

1. 100 percent acrylic emulsion primer, clear drying. 
2. Primes line markings and prevents bleed-under for sharp lines. 
3. Chemical Characteristics, by Weight, Nominal: 

a. Acrylic Emulsion:  38.0 percent. 
b. Hiding Pigment:  0.0 percent. 
c. Mineral Inert Fillers:  7.0 percent. 
d. Film Formers, Additives:  1.5 percent. 
e. Water:  50.0 percent. 

4. Weight per Gallon at 77 Degrees F:  8.9 lbs., plus or minus 0.5 lbs. 
5. Non-Volatile Material:  29 percent, plus or minus 5 percent. 

 
I. Line Paint:  SportMaster “Textured Line Paint” or approved equal. 

1. Pigmented, 100 percent acrylic emulsion line paint. 
2. Line marking on concrete basketball and multi-purpose courts. 
3. Chemical Characteristics, by Weight, Nominal: 

a. Acrylic Emulsion:  25.89 percent. 
b. Pigment:  14.90 percent. 
c. Mineral Inert Fillers:  13.12 percent. 
d. Additives:  4.73 percent. 
e. Water:  41.36 percent. 

4. Weight per Gallon at 77 Degrees F:  10.65 lbs., plus or minus 0.75 lbs. 
5. Non-Volatile Material:  45.17 percent, plus or minus 5 percent. 
6. Color:   

1. Basketball and Tennis Lines: White 
2. Volleyball Lines: Gray 

 
 
PART 3 EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine concrete basketball and multi-purpose court surfaces to receive color coating system. 
 

B. Verify: 
 1.      No curing compounds have been applied to surface. 
 

C. Notify Architect of conditions that would adversely affect application or subsequent use. 
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D. Do not begin surface preparation or application until unacceptable conditions are corrected. 
 
3.2 SURFACE PREPARATION 
 

A. Protection of In-Place Conditions:  Protect adjacent surfaces and landscaping from contact with concrete 
basketball and multi-purpose court surface color coating system. 

 
B. Prepare surfaces in accordance with manufacturer’s instructions. 

 
C. New Concrete: 

1. Cure new concrete surfaces a minimum of 28 days before application of concrete basketball and multi-
purpose court surface color coating system. 

2. Provide medium broom finish or similar roughened texture. 
3. Do not steel trowel finish. 

 4.      Acid etch with phosphoric or muriatic acid and rinse thoroughly prior to application of color  
          coating system. 
 

D. Existing Concrete: 
1. Sandblast, shotblast, or scarify smooth concrete surfaces to roughened texture similar to medium 

broom finish. 
2. If existing concrete is uncoated, acid etch with phosphoric or muriatic acid and rinse thoroughly prior 

to application of color coating system. 
 

E. Remove dirt, dust, debris, oil, grease, sealers, curing compounds, vegetation, loose coatings, loose materials, 
and other surface contaminants which could adversely affect application of concrete basketball and multi-
purpose court surface color coating system.  Pressure wash entire surface. 

 
F. Repair cracks, depressions, and surface defects in accordance with manufacturer’s instructions before 

application of color coating. 
 

G. Repair spalled areas and level depressions 1/8 inch and deeper with patch binder in accordance with 
manufacturer’s instructions. 

 
H. Apply adhesion promoter over entire concrete surface in accordance with manufacturer’s instructions. 

 
I. Apply 1 coat of filler course to provide smooth underlayment for application of color coating. 

 
J. Ensure surface repairs are flush and smooth to adjoining surfaces. 

 
3.3 APPLICATION 
 

A. Apply concrete basketball and multi-purpose court surface color coating system in accordance with 
manufacturer’s instructions at locations indicated on the Drawings. 

 
B. Mix materials in accordance with manufacturer’s instructions. 

 
C. Apply Filler Course and Color Coating with a 50-60 durometer, soft rubber squeegee. 

 
D. Filler Course: 
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1.      Apply 1 coat on new concrete or existing acrylic surfaces with minimal repairs. 
2.      Apply 2 coats on existing acrylic surfaces with extensive cracks or low spot repair. 

 
E. Apply a minimum of 2 coats of color coating to prepared surfaces in accordance with manufacturer’s 

instructions. 
 

F. Allow material drying times in accordance with manufacturer’s instructions before applying other materials or 
opening completed surface to foot traffic. 

 
3.4 LINE MARKINGS 
 

A. Lay out court line markings in accordance with construction drawings: 
 

B. Apply line markings primer, after masking tape has been laid, to seal voids between masking tape and court 
surface to prevent bleed-under when line paint is applied. 

 
C. Apply a minimum of 1 coat of line paint in accordance with manufacturer’s instructions. 

 
3.5 PROTECTION 
 

A. Allow a minimum of 24 hours curing time before opening courts for play. 
 

B. Protect applied concrete basketball and multi-purpose court surface color coating system to ensure that, 
except for normal weathering, coating system will be without damage or deterioration at time of Substantial 
Completion. 

 
 

END OF SECTION 
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SECTION 32 31 13 - CHAIN LINK FENCES AND GATES 

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. Chain-link fences. 
2. Gates:  Swing. 

1.3 Action Submittals 

A. Product Data:  For each type of product indicated. Include material descriptions, dimensions of 
individual components and profiles, and finishes for chain-link fabric and gates. 
1. Chain-link fabric, reinforcements, and attachments. 
2. Gates and hardware. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.  Show 
accessories, hardware. 
1. Show details for attaching new gates to existing fence posts. 

1.4 Informational Submittals 

A. Product Certificates:  For each type of chain-link fabric, and gate, from manufacturer. 

1.5 Quality Assurance 

A. Preinstallation Conference:  Conduct conference at Project site. 
1. Inspect and discuss preparatory work prior to painting existing steel posts and rails. 

1.6 Warranty 

A. Special Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace 
components of chain-link fences and gates that fail in materials or workmanship within specified 
warranty period. 
1. Failures include, but are not limited to, the following: 

a. Deterioration of metals, metal finishes, and other materials beyond normal 
weathering. 

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

2.1 Chain-Link Fence Fabric 

A. General:  Provide fabric in one-piece heights measured between top and bottom of outer edge of 
selvage knuckle or twist.  Comply with CLFMI Product Manual and with requirements indicated 
below: 
1. Fabric Height:  As indicated on Drawings. 
2. Steel Wire Fabric:  Wire with a diameter of .113 inch (2.87 mm)] . 

a. Mesh Size:  2 inches (50 mm) 
b. Black polymer-Coated Fabric:  ASTM F 668, Class 1, over zinc coated steel wire 

3. Selvage:  Knuckled at both selvages 

2.2 Swing Gates 

A. General:  Comply with ASTM F 900 for gate posts and single swing gate types. 
1. Gate Leaf Width:  36 inches  
2. Gate Fabric Height:  72 inches  

B. Pipe and Tubing: 
1. Zinc-Coated Steel:  Comply with ASTM F 1043 and ASTM F 1083; protective coating and 

finish to match fence framing 
2. Gate Posts:  Round tubular steel. 
3. Gate Frames and Bracing:  Round tubular steel. 

C. Frame Corner Construction:  Assembled with corner fittings. 

D. Hardware: 
1. Hinges:  180-degree inward swing. 
2. Latches permitting operation from both sides of gate with provision for padlocking 

accessible from both sides of gate. 
3. Lock:  Manufacturer's standard  
4. Closer:  Manufacturer's standard. 

2.3 Fittings 

A. General:  Comply with ASTM F 626. 

B. Post Caps:  Provide for each post. 
1. Provide line post caps with loop to receive tension wire or top rail. 

C. Rail and Brace Ends:  For each gate 

D. Rail Fittings:  Provide the following: 

1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 6 inches (152 mm) long. 
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2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate and bottom 
rails in the gate. 

E. Tension Bars:  Steel, length not less than 2 inches (50 mm) shorter than full height of chain-link 
fabric.  Provide one bar for each gate. 

F. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading rod and turnbuckle or other 
means of adjustment. 

G. Tie Wires, Clips, and Fasteners:  According to ASTM F 626. 
1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, 

complying with the following: 
a. Hot-Dip Galvanized Steel:  Galvanized coating thickness matching coating thickness 

of chain-link fence fabric. 

H. Finish: 
1. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. (366 g /sq. m) 

zinc. 
a. Black polymer coating over zinc coating. 

PART 3 - EXECUTION 

3.1 Examination 

A. Examine areas and conditions, with Installer present, for compliance with requirements for site 
clearing, earthwork, pavement work, and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 Preparation 

A. Using a power washer remove dust and debris from existing fence post and rails.  Remove rust and 
flaking paint with a wire brush. 

3.3 Installation, General 

A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements indicated. 

3.4 Chain-Link Fence Installation 

A. Chain-Link Fabric:  Apply fabric to inside of existing enclosing framework.  Leave 1 inch (25.4 
mm) between finish grade or surface and bottom selvage unless otherwise indicated.  Pull fabric 
taut and tie to posts, rails, and tension wires.  Anchor to framework so fabric remains under tension 
after pulling force is released. 
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B. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts 
with tension bands spaced not more than 15 inches (380 mm) o.c. 

3.5 Gate Installation 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 
opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-resistant 
or concealed means.  Install ground-set items in concrete for anchorage.  Adjust hardware for 
smooth operation and lubricate where necessary. 

3.6 Adjusting 

A. Gates:  Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire 
operational range.  Confirm that latches and locks engage accurately and securely without forcing or 
binding. 

B. Lubricate hardware other moving parts. 

END OF SECTION 
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SECTION 32 92 00 - TURF AND GRASSES 

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. Subgrade and soil preparation for turf areas. 

2. Soil Testing. 

3. Seeding. 

4. Hydroseeding. 

5. Turf renovation. 

B. Related Sections: 

1. Division 31 Section "Site Clearing" for topsoil stripping and stockpiling. 

2. Division 31 Section "Earth Moving" for excavation, filling and backfilling, and rough 
grading. 

1.3 Definitions 

A. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, 
and detritus. 

B. Finish Grade:  Elevation of finished surface of planting soil. 

C. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; 
imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps 
fertilizers to produce a soil mixture best for plant growth. 

D. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or top surface of 
a fill or backfill before planting soil is placed. 

E. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic 
matter and soil organisms. 

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

1.4 Submittals 

A. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture stating 
the botanical and common name, percentage by weight of each species and variety, and percentage 
of purity, germination, and weed seed.  Include the year of production and date of packaging. 

B. Qualification Data:  For qualified landscape Installer. 

C. Product Certificates:  For soil amendments and fertilizers, from manufacturer. 

1. Certifications:   Certify that topsoil, lime, aluminum sulfate and conforms to requirements 
specified.   

D. Material Test Reports:  For existing native surface topsoil, and imported or manufactured topsoil 
including the following: 

1. Sieve analysis 

2. Organic constituent analysis 

3. Microorganism content 

4. Acidity-alkalinity test (pH) 

5. Soluble salts 

6. Percentage tests for the following: 

a. Nitrogen (N)  
b. Phosphoric Acid (P2O5)  
c. Potash (K2O)  

7. Percentages by volume for sand, silt, and clay. 

E. Maintenance Instructions:  Recommended procedures to be established by Owner for maintenance 
of turf during a calendar year.  Submit before expiration of required initial maintenance periods. 

1.5 Quality Assurance 

A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful turf 
establishment. 

B. Soil-Testing Laboratory Qualifications:  An independent laboratory or university laboratory, 
recognized by the State Department of Agriculture, with the experience and capability to conduct 
the testing indicated and that specializes in types of tests to be performed. 

C. Soil Analysis:  For each unamended soil type, furnish soil analysis and a written report by a 
qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and 
clay content; cation exchange capacity; deleterious material; pH; and mineral and plant-nutrient 
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content of the soil. 

1. Testing methods and written recommendations shall comply with USDA's Handbook 
No. 60. 

2. Report suitability of tested soil for turf growth. 

a. Based on the test results, state recommendations for soil treatments and soil 
amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. or 
volume per cu. yd. for nitrogen, phosphorus, and potash nutrients and soil 
amendments to be added to produce satisfactory planting soil suitable for healthy, 
viable plants. 

b. Report presence of problem salts, minerals, or heavy metals, including aluminum, 
arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such 
problem materials are present, provide additional recommendations for corrective 
action. 

c. Contractor shall supplement soil with amendments and additions at no additional cost 
as required to remedy any deficiencies indicated in tests and to meet laboratory 
recommendations. 

1.6 Delivery, Storage, And Handling 

A. Seed and Other Packaged Materials:  Deliver packaged materials in original, unopened containers 
showing weight, certified analysis, name and address of manufacturer, and indication of 
conformance with state and federal laws, as applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or 
on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, 
discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water 
conveyance systems, or walkways. 

3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate 
certificates. 

1.7 Project Conditions 

A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods with 
initial maintenance periods to provide required maintenance from date of Substantial Completion. 

1. Spring Planting:  April 1 to May 31. 

2. Fall Planting:  August 15 to October 15. 

B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions 
permit planting to be performed when beneficial and optimum results may be obtained.  Apply 
products during favorable weather conditions according to manufacturer's written instructions. 



 Langworthy Field Improvements Plan – Phase 1 
 Hopkinton, RI 
 20140073.A10 
 

TURF AND GRASSES 32 92 00 - 4 
F:\P2014\0073\A10\Specifications\Final Specs\32 92 00_Turfs And Grasses.Docx 

 
 

C. Protect existing utilities, paving and other facilities from damage caused by the seeding operations. 

D. Provide hose and watering equipment in order to establish and maintain the seeded areas. 

E. Any soil or similar material which has been brought onto paved areas or public streets and 
highways by hauling operations or otherwise is to be removed promptly within the same working 
day and not allowed to remain overnight, keeping these areas clean at all times.  

1.8 Maintenance Service 

A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape 
Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is planted 
and continue until acceptable turf is established but for not less than the following periods: 

1. Seeded Turf:  60 days from date of Substantial Completion. 

a. When initial maintenance period has not elapsed before end of planting season, or if 
turf is not fully established, continue maintenance during next planting season. 

PART 2 - PRODUCTS 

2.1 Seed 

A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed 
Technology; Rules for Testing Seeds" for purity and germination tolerances. 

B. Seed Species:  Seed of grass species as follows, with not less than 95 percent germination, not less 
than 85 percent pure seed, and not more than 0.5 percent weed seed: 
1. Proportions, by weight 

 70% Creeping Red Fescue – improved varieties 
 15% Kentucky Bluegrass – improved varieties 
 15% Perennial Ryegrass – improved varieties 

C. Supplier:  Supplied by Lofts Seed Inc., or approved equal.  Phone: 1800-999-7333 

2.2 Topsoil 

A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 6 percent organic material content; 
free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant 
growth. 

1. Topsoil Source:  Reuse surface soil stockpiled on-site.  Verify suitability of stockpiled surface 
soil to produce topsoil.  Clean surface soil of roots, plants, sod, stones, clay lumps, and other 
extraneous materials harmful to plant growth. 

a. Supplement with imported or manufactured topsoil from off-site sources when 
quantities are insufficient.  Obtain topsoil displaced from naturally well-drained 
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construction or mining sites where topsoil occurs at least 4 inches deep; do not obtain 
from agricultural land, bogs or marshes. 

2. Topsoil Source:  Import topsoil or manufactured topsoil from off-site sources.  Obtain 
topsoil displaced from naturally well-drained construction or mining sites where topsoil 
occurs at least 4 inches deep; do not obtain from agricultural land, bogs or marshes. 

2.3 Inorganic Soil Amendments 

A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium 
carbonate equivalent and as follows: 

1. Class:  O, with a minimum of 100 percent passing through No. 8 sieve, 90 percent passing 
through No. 20 sieve, 65 percent passing through No. 60 sieve and a minimum of 50 percent 
passing through No. 100 sieve. 

2. Provide lime in form of ground dolomitic limestone. 

B. Perlite:  Horticultural perlite, soil amendment grade. 

C. Sand:  Clean, washed, natural or manufactured, and free of toxic materials. 

2.4 Organic Soil Amendments 

A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture 
content 35 to 55 percent by weight; 100 percent passing through 3/4-inch sieve; soluble salt 
content of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of 
substances toxic to plantings; and as follows: 

1. Organic Matter Content:  50 to 60 percent of dry weight. 

2. The compost must meet US EPA part 503 exceptional quality concentration limits for trace 
elements / heavy metal. 

B. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by 
volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, 
weed seed, and material harmful to plant growth. 

2.5 Fertilizers 

A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 20 
percent phosphoric acid. 

B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available 
phosphoric acid. 

C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of 
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium in the following composition: 
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1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil 
reports from a qualified soil-testing laboratory. 

2.6 Mulches 

A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, 
rye, oats, or barley. 

B. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-growth 
or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 
to 6.5. 

C. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry 
application; nontoxic and free of plant-growth or germination inhibitors. 

D. Nonasphaltic Tackifier Mulch as supplied by Profile Products, LLC or approved equal.         
Phone: 1-800-508-8681 

PART 3 - EXECUTION 

3.1 Examination 

A. Examine areas to be planted for compliance with requirements and other conditions affecting 
performance. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete 
slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, 
turpentine, tar, roofing compound, or acid has been deposited in soil within a planting area. 

2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions. 

3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil 
moisture until the moisture content reaches acceptable levels to attain the required results. 

4. Uniformly moisten excessively dry soil that is not workable and which is too dusty. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, 
remove the soil and contamination as directed by Landscape Architect and replace with new 
planting soil. 

3.2 Preparation 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings 
from damage caused by planting operations. 

1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray. 
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2. Protect grade stakes set by others until directed to remove them. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-
bearing water runoff or airborne dust to adjacent properties and walkways. 

3.3 Turf Area Preparation 

A. Limit turf subgrade preparation to areas to be planted. 

B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 inches.  Remove stones 
larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and 
legally dispose of them off Owner's property. 

1. Spread planting soil to a depth of 6 inches but not less than required to meet finish grades 
after light rolling and natural settlement.  Do not spread if planting soil or subgrade is 
frozen, muddy, or excessively wet. 

a. Spread approximately 1/2 the thickness of planting soil over loosened subgrade.  Mix 
thoroughly into top 2 inches of subgrade.  Spread remainder of planting soil. 

b. Reduce elevation of planting soil to allow for soil thickness of sod. 

C. Unchanged Subgrades:  If turf is to be planted in areas unaltered or undisturbed by excavating, 
grading, or surface-soil stripping operations, prepare surface soil as follows: 

1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil. 

2. Loosen surface soil to a depth of at least 6 inches.  Apply soil amendments and fertilizers 
according to planting soil mix proportions and mix thoroughly into top 4 inches of soil.  Till 
soil to a homogeneous mixture of fine texture. 

3. Remove stones larger than 1 inch in any dimension and sticks, roots, trash, and other 
extraneous matter. 

4. Legally dispose of waste material, including grass, vegetation, and turf, off Owner's property. 

D. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly 
fine texture.  Grade to within plus or minus 1/2 inch of finish elevation.  Roll and rake, remove 
ridges, and fill depressions to meet finish grades.  Limit finish grading to areas that can be planted 
in the immediate future. 

E. Moisten prepared area before seeding if soil is dry.  Water thoroughly and allow surface to dry 
before seeding.  Do not create muddy soil. 

F. Before seeding, obtain Landscape Architect’s acceptance of finish grading; restore planting areas if 
eroded or otherwise disturbed after finish grading. 

 

3.4 Seeding 
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A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity 
exceeds 5 mph.  Evenly distribute seed by sowing equal quantities in two directions at right angles 
to each other. 

1. Do not use wet seed or seed that is moldy or otherwise damaged. 

2. Do not seed against existing trees.  Limit extent of seed to outside edge of planting saucer. 

B. Sow seed at a total rate of 5 to 8 lb/1000 sq. ft. 

C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray. 

D. Protect seeded areas with erosion-control mats where shown on Drawings; install and anchor 
according to manufacturer's written instructions. 

E. Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch.  Spread uniformly at 
a minimum rate of 2 tons/acre to form a continuous blanket 1-1/2 inches in loose thickness over 
seeded areas.  Spread by hand, blower, or other suitable equipment. 

1. Bond straw mulch by spraying with asphalt emulsion at manufacturer's recommended rate.  
Take precautions to prevent damage or staining of structures or other plantings adjacent to 
mulched areas.  Immediately clean damaged or stained areas. 

3.5 Hydroseeding 

A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment specifically 
designed for hydroseed application.  Continue mixing until uniformly blended into homogeneous 
slurry suitable for hydraulic application. 

1. Mix slurry with nonasphaltic tackifier. 

2. Apply slurry uniformly to all areas to be seeded in a one-step process.  Apply slurry at a rate 
so that mulch component is deposited at not less than 1500-lb/acre dry weight, and seed 
component is deposited at not less than the specified seed-sowing rate. 

3.6 Turf Renovation 

A. Renovate existing turf. 

B. Renovate existing turf damaged by Contractor's operations, such as storage of materials or 
equipment and movement of vehicles. 

1. Reestablish turf where settlement or washouts occur or where minor regrading is required. 

2. Install new topsoil as required. 

C. Remove sod and vegetation from diseased or unsatisfactory turf areas; do not bury in soil. 

D. Remove topsoil containing foreign materials such as oil drippings, fuel spills, stones, gravel, and 
other construction materials resulting from Contractor's operations, and replace with new topsoil. 
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E. Mow, dethatch, core aerate, and rake existing turf. 

F. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as required.  
Do not use pre-emergence herbicides. 

G. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, and 
legally dispose of them off the University’s property. 

H. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches. 

I. Apply soil amendments and initial fertilizers required for establishing new turf and mix thoroughly 
into top 4 inches of existing soil.  Install new planting soil to fill low spots and meet finish grades. 

J. Apply seed and protect with straw mulch and sod as required for new turf. 

K. Water newly planted areas and keep moist until new turf is established. 

3.7 Turf Maintenance 

A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and 
performing other operations as required to establish healthy, viable turf.  Roll, regrade, and replant 
bare or eroded areas and remulch to produce a uniformly smooth turf.  Provide materials and 
installation the same as those used in the original installation. 

1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  
Replace materials and turf damaged or lost in areas of subsidence. 

2. In areas where mulch has been disturbed by wind or maintenance operations, add new 
mulch and anchor as required to prevent displacement. 

3. Watering:  Maintain irrigation system to keep lawns uniformly moist to a depth of 4 inches.   
a. Water lawn at the minimum rate of 1 inch per week, minimum once a week. 

B. Mow turf as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified height 
without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf growth in 
initial or subsequent mowings.  Do not delay mowing until grass blades bend over and become 
matted.  Do not mow when grass is wet.  Schedule initial and subsequent mowings to maintain the 
following grass height: 

1. Mow to a height of 3 inches or less. 

3.8 Satisfactory Turf 

A. Turf installations shall meet the following criteria as determined by Landscape Architect: 

1. Satisfactory Seeded Turf:  At end of maintenance period, a healthy, uniform, close stand of 
grass has been established, free of weeds and surface irregularities, with coverage exceeding 
90 percent over any 10 sq. ft and bare spots not exceeding 3 by 3 inches. 
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B. Use specified materials to reestablish turf that does not comply with requirements and continue 
maintenance until turf is satisfactory. 

3.9 Cleanup And Protection 

A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of vehicles 
before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 

B. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas 
from traffic.  Maintain fencing and barricades throughout initial maintenance period and remove 
after plantings are established. 

C. Remove nondegradable erosion-control measures after grass establishment period. 

END OF SECTION 
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SECTION 32 93 00 - PLANTS 

PART 1 - GENERAL 

1.1 Summary 

A. This Section includes the following: 

1. Trees 

2. Shrubs. 

3. Groundcovers. 

B. Related Sections include the following: 

1. Division 31 Section "Site Clearing" for protection of existing trees and planting, topsoil 
stripping and stockpiling, and site clearing. 

2. Division 31 Section "Earth Moving" for excavation, filling, and rough grading and for 
subsurface aggregate drainage and drainage backfill materials. 

3. Division 32 Section “Turf and Grasses” for subgrade and soil preparation. 

1.2 Definitions 

A. Balled and Burlapped Stock:  Exterior plants dug with firm, natural balls of earth in which they are 
grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and 
size of tree or shrub required; wrapped, tied, rigidly supported, and drum-laced as recommended 
by ANSI Z60.1. 

B. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-
established root system reaching sides of container and maintaining a firm ball when removed 
from container.  Container shall be rigid enough to hold ball shape and protect root mass during 
shipping and be sized according to ANSI Z60.1 for type and size of plant required. 

C. Finish Grade:  Elevation of finished surface of planting topsoil. 

D. Planting Area:  Areas to be planted. 

E. Planting Soil:  Existing, on-site soil; imported soil; or manufactured soil that has been modified 
with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.  
Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface of 
a fill or backfill, before placing planting soil. 

F. Subgrade:  The surface or elevation of subsoil remaining after excavation is complete, or the top 
surface of a fill or backfill before planting soil is placed. 

1.3 Coordination 
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A. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are 
established and before planting turf areas unless otherwise indicated. 

1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and 
promptly repair damage caused by planting operations. 

1.4 Submittals 

A. Product Certificates:  For each type of manufactured product, signed by product manufacturer, and 
complying with the following: 

1. Manufacturer's certified analysis for standard products. 

2. Analysis of other materials by a recognized laboratory made according to methods 
established by the Association of Official Analytical Chemists, where applicable. 

B. Material Test Reports:  For existing surface soil and imported topsoil. 

1. Sieve analysis 

2. Organic constituent analysis 

3. Microorganism content 

4. Acidity-alkalinity test (pH) 

5. Soluble salts 

6. Percentage tests for the following: 

a. Nitrogen (N)  
b. Phosphoric Acid (P2O5)  
c. Potash (K2O)  

7. Percentages by volume for sand, silt, and clay. 

1.5 Quality Assurance 

A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful 
establishment of exterior plants. 

1. Installer's Field Supervision:  Require Installer to maintain an experienced full-time 
supervisor on Project site when planting is in progress. 

B. Soil-Testing Laboratory Qualifications:  An independent laboratory, recognized by the State 
Department of Agriculture, with the experience and capability to conduct the testing indicated and 
that specializes in types of tests to be performed. 

C. Topsoil Analysis:  Furnish soil analysis by a qualified soil-testing laboratory stating percentages of 
organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious 
material; pH; and mineral and plant-nutrient content of topsoil. 

1. Report suitability of topsoil for plant growth.  State recommended quantities of nitrogen, 
phosphorus, and potash nutrients and soil amendments to be added to produce a 
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satisfactory topsoil. 

2. Contractor shall supplement soil with amendments and additions at no additional cost as 
required to remedy any deficiencies indicated in tests and to meet laboratory 
recommendations. 

D. Provide quality, size, genus, species, and variety of exterior plants indicated, complying with 
applicable requirements in ANSI Z60.1, "American Standard for Nursery Stock." 

E. Tree and Shrub Measurements:  Measure according to ANSI Z60.1 with branches and trunks or 
canes in their normal position.  Do not prune to obtain required sizes.  Take caliper measurements 
6 inches above ground for trees up to 4-inch caliper size, and 12 inches above ground for larger 
sizes.  Measure main body of tree or shrub for height and spread; do not measure branches or 
roots tip-to-tip. 

F. Observation:  Landscape Architect may observe trees and shrubs either at place of growth or at 
site before planting for compliance with requirements for genus, species, variety, size, and quality.  
Landscape Architect retains right to observe trees and shrubs further for size and condition of balls 
and root systems, insects, injuries, and latent defects and to reject unsatisfactory or defective 
material at any time during progress of work.  Remove rejected trees or shrubs immediately from 
Project site. 

1. Notify Landscape Architect of sources of planting materials seven days in advance of 
delivery to site. 

2. Notify Landscape Architect three days in advance of proposed delivery to site. 

1.6 Delivery, Storage, and Handling 

A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, 
certified analysis, name and address of manufacturer, and indication of compliance with state and 
Federal laws if applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or 
on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; 
discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, water 
conveyance systems, or walkways. 

3. Accompany each delivery of bulk materials with appropriate certificates. 

C. Do not prune trees and shrubs before delivery, except as approved by Landscape Architect.  
Protect bark, branches, and root systems from sun scald, drying, sweating, whipping, and other 
handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to 
destroy their natural shape.  Provide protective covering of plants during delivery.  Do not drop 
plants during delivery. 
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D. Handle planting stock by root ball. 

E. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks 
(before wrapping), branches, stems, twigs, and foliage to protect during digging, handling, and 
transportation. 

1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before 
moving and again two weeks after planting. 

F. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect 
from wind and other damage during digging, handling, and transportation. 

G. Deliver plants after preparations for planting have been completed and install immediately.  If 
planting is delayed more than six hours after delivery, set plants trees in shade, protect from 
weather and mechanical damage, and keep roots moist. 

1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable 
material. 

2. Do not remove container-grown stock from containers before time of planting. 

3. Water root systems of plants stored on-site with a fine-mist spray.  Water as often as 
necessary to maintain root systems in a moist condition. 

1.7 Coordination 

A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods with 
maintenance periods to provide required maintenance from date of Substantial Completion. 

1. Deciduous Plants: 

a. Spring Planting:  March 1 to June 30. 
b. Fall Planting:  September 1 to December 15. 

2. Evergreen Plants: 

a. Spring Planting:  April 1 to May 15. 
b. Fall Planting:  August 15 to October 15. 

3. Water Species 
a. Spring Planting March 15 to June 15. 

B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions 
permit. 

C. Coordination with Turfs:  Plant trees and shrubs after finish grades are established and before 
planting turfs, unless otherwise acceptable to Landscape Architect. 

1. When planting trees and shrubs after turfs, protect turf areas and promptly repair damage 
caused by planting operations. 

1.8 Substitutions 
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A. Pre-Bid:  If any plant specified is not obtainable, submit a written substitution request to 
Contracting Officer.   

B. Substitutions of planting materials will not be permitted unless Contractor has made a good faith 
effort to find material 

1.9 Warranty 

A. Special Warranty:  Warrant the following exterior plants, for the warranty period indicated, against 
defects including death and unsatisfactory growth, except for defects resulting from lack of 
adequate maintenance, neglect, or abuse by Owner, or incidents that are beyond Contractor's 
control. 

B. Submit written warranty signed by material supplier and installer agreeing that they will: 

1. Warranty Period for Trees and Shrubs:  One year from date of Substantial Completion. 

2. Remove dead exterior plants immediately.  Replace immediately unless required to plant in 
the succeeding planting season. 

3. Replace exterior plants that are more than 25 percent dead or in an unhealthy condition at 
end of warranty period. 

4. 50% of the water surface in the shallow water plant community shall be covered with 
vegetation. 

1.10 Maintenance 

A. Trees and Shrubs:  Maintain for the following maintenance period by pruning, cultivating, 
watering, weeding, fertilizing, mulching, restoring planting saucers, tightening and repairing stakes 
and guy supports, and resetting to proper grades or vertical position, as required to establish 
healthy, viable plantings.  Spray as required to keep trees and shrubs free of insects and disease.  
Restore or replace damaged tree wrappings. 

1. Maintenance Period:  One year from date of acceptance by Landscape Architect for all new 
plants furnished under this contract has been satisfactorily installed. 

PART 2 - PRODUCTS 

2.1 Tree and Shrub Material 

A. General:  Furnish nursery-grown trees and shrubs complying with ANSI Z60.1, with healthy root 
systems developed by transplanting or root pruning.  Provide well-shaped, fully branched, healthy, 
vigorous stock free of disease, insects, eggs, larvae, and defects such as knots, sun scald, injuries, 
abrasions, and disfigurement. 

1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is 
squeezed between two branches or between branch and trunk ("included bark"); crossing 
trunks; cut-off limbs more than 3/4 inch in diameter; or with stem girdling roots are 
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unacceptable. 

2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an 
established landscape planting, or not grown in a nursery unless otherwise indicated. 

B. Grade:  Provide trees and shrubs of sizes and grades complying with ANSI Z60.1 for type of trees 
and shrubs required.  Trees and shrubs of a larger size may be used if acceptable to Landscape 
Architect, with a proportionate increase in size of roots or balls. 

C. Label at least one tree and one shrub of each variety and caliper with a securely attached, 
waterproof tag bearing legible designation of botanical and common name. 

D. If formal arrangements or consecutive order of trees or shrubs is shown, select stock for uniform 
height and spread to assure symmetry in planting. 

E. Shade And Flowering Trees 

1. Shade Trees:  Single-stem trees with straight trunk, well-balanced crown, and intact leader, of 
height and caliper indicated, complying with ANSI Z60.1 for type of trees required. 

a. Provide balled and burlapped or container-grown trees. 

2. Small Flowering Trees:  Branched or pruned naturally according to species and type, with 
relationship of caliper, height, and branching according to ANSI Z60.1; stem form as 
indicated. 

a. Provide balled and burlapped or container-grown trees. 

F. Evergreens 

1. Form and Size:  Normal-quality, well-balanced,evergreens, of type, height, spread, and shape 
required, complying with ANSI Z60.1. 

a. Provide balled and burlapped or container-grown trees. 

G. Annuals and Biennials:  Provide healthy, disease-free plants of species and variety shown or listed, 
with well-established root systems reaching to sides of the container to maintain a firm ball, but 
not with excessive root growth encircling the container.  Provide only plants that are acclimated to 
outdoor conditions before delivery and that are in bud but not yet in bloom. 

2.2 Plugs 

A. Plugs shall be in 2 3/8” square X 3 ¾” deep open-bottomed pots.  Plugs shall be thoroughly 
rooted through the container.  No species shall be substituted without approval of the Landscape 
Architect. 

B. Plugs shall be inoculated with VAM (Vesicular Arbuscular Mycorrhizae) endomycorrhizal fungi.   

2.3 Topsoil 

A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 2 percent organic material content; 
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free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant 
growth. 

1. Topsoil Source:  Reuse surface soil stockpiled on-site.  Verify suitability of stockpiled surface 
soil to produce topsoil.  Clean surface soil of roots, plants, sod, stones, clay lumps, and other 
extraneous materials harmful to plant growth. 

a. Supplement with imported topsoil from off-site sources when quantities are 
insufficient.  Obtain topsoil displaced from naturally well-drained construction or 
mining sites where topsoil occurs at least 4 inches deep; do not obtain from 
agricultural land, bogs or marshes. 

2. Topsoil Source:  Import topsoil topsoil from off-site sources.  Obtain topsoil displaced from 
naturally well-drained construction or mining sites where topsoil occurs at least 4 inches 
deep; do not obtain from agricultural land, bogs or marshes. 

2.4 Inorganic Soil Amendments 

A. Lime:  ASTM C 602, agricultural limestone containing a minimum 80 percent calcium carbonate 
equivalent and as follows: 

1. Provide lime in form of dolomitic limestone, with a minimum of 95 percent passing a 
No.100 sieve. 

2.5 Organic Soil Amendments 

A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture 
content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble salt content 
of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances 
toxic to plantings; and as follows: 

1. Organic Matter Content:  50 to 60 percent of dry weight. 

B. Peat:  Finely divided or granular texture, with a pH range of 6 to 7.5, containing partially 
decomposed moss peat, native peat, or reed-sedge peat and having a water-absorbing capacity of 
1100 to 2000 percent. 

C. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by 
volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, 
weed seed, and material harmful to plant growth. 

1. Product:  “Bovung” or equal. 

2.6 Fertilizer 

A. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports 
from a qualified soil-testing agency. 

B. Products Include: 

1. Bonemeal:  Finely ground raw bonemeal having a minimum analysis of one percent nitrogen 
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and 11 percent phosphoric acid. 

2. Plantone:  Organic plant nutrient with potential acidity (CACO2) at 80 pounds per 2,000 
pounds as manufactured by Espoma, Millville, New Jersey, or approved equal. 

3. Fluid Fertilizer:  "Algro" 14-7-4 low chlorine 40 percent organic root food as manufactured 
and supplied by Plant Food Chemical Company, Cranberry, New Jersey, or approved equal. 

2.7 Water 

A. Water: Potable. 

2.8 Mulches 

A. General:  Free from noxious weeds, mold, pesticides, or other deleterious materials, and suitable as 
a top dressing of trees and shrubs. 

B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH of 5.5 to 8; moisture 
content 35 to 55 percent by weight; 100 percent passing through a 1-inch sieve; soluble-salt 
content of 2 to 5 dS/m; not exceeding 0.5 percent inert contaminants and free of substances toxic 
to plantings; and as follows: 

1. Organic Matter Content:  50 to 60 percent of dry weight. 

2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-
separated or compostable mixed solid waste. 

2.9 Weed-Control Barriers 

A. Nonwoven Fabric:  Polypropylene or polyester fabric, 3 oz./sq. yd. minimum. 

2.10 Stakes and Guys 

A. Upright and Guy Stakes:  Rough-sawn, sound, new hardwood, redwood, or pressure-preservative-
treated softwood, free of knots, holes, cross grain, and other defects, 2 by 2 inches by length 
indicated, pointed at one end. 

B. Guy and Tie Wire:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, 2-strand, twisted, 0.106 
inch in diameter. 

C. Guy Cable:  5-strand, 3/16-inch- diameter, galvanized-steel cable, with zinc-coated turnbuckles, a 
minimum of 3 inches long, with two 3/8-inch galvanized eyebolts. 

D. Hose Chafing Guard:  Reinforced, 2-ply, rubber or plastic hose at least 1/2 inch in diameter, black, 
cut to lengths required to protect tree trunks from damage. 

E. Flags:  Standard surveyor's plastic flagging tape, white, 6 inches long. 

2.11 Miscellaneous Products 
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A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and 
shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to 
manufacturer's written instructions. 

1. Product:  “Wilt-Pruf” or equal. 

B. Trunk-Wrap Tape:  Two layers of crinkled paper cemented together with bituminous material, 4-
inch- wide minimum, with stretch factor of 33 percent. 

2.12 Planting Soil Mix 

A. Planting Soil Mix:  Mix topsoil with the following soil amendments and fertilizers in the following 
quantities: 

1. Ratio of Loose Compost to Topsoil by Volume:  1:4. 

2. Ratio of Loose Peat or manure to Topsoil by Volume:  1:4. 

3. Weight of Lime, Bonemeal, Superphosphate, and Commercial Fertilizer per 1000 Sq. Ft.:  As 
determined by topsoil test report. 

PART 3 - EXECUTION 

3.1 Examination 

A. Examine areas to receive plantings for compliance with requirements and conditions affecting 
installation and performance.  Proceed with installation only after unsatisfactory conditions have 
been corrected. 

3.2 Preparation 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, and lawns and existing plants 
from damage caused by planting operations. 

B. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soil-
bearing water runoff or airborne dust to adjacent properties and walkways. 

C. Layout individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline 
areas, adjust locations when requested, and obtain Landscape Architect's acceptance of layout 
before excavating or planting.  Make minor adjustments as required. 

D. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks, 
branches, stems, twigs, and foliage to protect during digging, handling, and transportation. 

1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before 
moving and again two weeks after planting. 

3.3 Tree and Shrub Excavation 
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A. Pits and Trenches:  Excavate circular pits with sides sloped inward.  Trim base leaving center area 
raised slightly to support root ball and assist in drainage.  Do not further disturb base.  Scarify sides 
of plant pit smeared or smoothed during excavation. 

1. Excavate approximately three times as wide as ball diameter. 

2. Excavate pit to a depth to allow a 6-inch (150 mm) layer of topsoil beneath ball. 

B. Subsoil removed from excavations may not be used as backfill. 

C. Obstructions:  Notify Landscape Architect if unexpected rock or obstructions detrimental to trees 
or shrubs are encountered in excavations. 

D. Drainage:  Notify Landscape Architect if subsoil conditions evidence unexpected water seepage or 
retention in tree or shrub pits. 

3.4 Tree and Shrub Planting 

A. Set planting stock plumb and in center of pit or trench with top of root ball 1 inch above adjacent 
finish grades. 

1. Remove burlap and wire baskets from tops of root balls and partially from sides, but do not 
remove from under root balls.  Remove pallets, if any, before setting.  Do not use planting 
stock if root ball is cracked or broken before or during planting operation. 

2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids 
and air pockets.  When pit is approximately one-half backfilled, water thoroughly before 
placing remainder of backfill.  Repeat watering until no more water is absorbed.  Water again 
after placing and tamping final layer of planting soil mix. 

3. Carefully remove root ball from container without damaging root ball or plant. 

B. Organic Mulching:  Apply 4-inch average thickness of organic mulch extending beyond edge of 
planting pit or trench.  Do not place mulch within 3 inches of trunks or stems. 

C. Wrap trees of 2-inch caliper and larger with trunk-wrap tape.  Start at base of trunk and spiral 
cover trunk to height of first branches.  Overlap wrap, exposing half the width, and securely attach 
with a coarse sisal twine without causing girdling.  Do not nail or staple to tree.  Inspect tree trunks 
for injury, improper pruning, and insect infestation; take corrective measures required before 
wrapping. 

3.5 Tree and Shrub Pruning 

A. Prune, thin, and shape trees and shrubs according to standard horticultural practice.  Prune trees to 
retain required height and spread.  Unless otherwise indicated by Landscape Architect, do not cut 
tree leaders; remove only injured or dead branches from flowering trees.  Prune shrubs to retain 
natural character.  Tree and shrub sizes indicated are sizes after pruning. 

3.6 Guying and Staking 
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A. Guying and Staking:  When noted on Drawings, guy and stake trees.   

1. For trees more than 3 inches in caliper, securely attach no fewer than 3 guys to stakes 30 
inches long, driven to grade. 

2. For trees more than 6 inches in caliper, anchor guys to pressure-preservative-treated 
deadmen 8 inches in diameter and 48 inches long buried at least 36 inches below grade.  
Provide turnbuckles for each guy wire and tighten securely. 

3. Attach flags to each guy wire, 30 inches above finish grade. 

3.7 Ground Cover Planting 

A. Set out and space ground cover and plants as indicated. 

B. Use planting soil for backfill. 

C. Dig holes large enough to allow spreading of roots. 

D. For rooted cutting plants supplied in flats, plant each in a manner that minimally disturbs the root 
system but to a depth not less than two nodes. 

E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants 
to hold water. 

F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil. 

G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from 
transplanting shock. 

3.8 Plug Planting 

A. Hydrology shall be established prior to installation.  Detention pond must have an established pool 
level to utilize as a reference for planting. 

B. Surrounding uplands shall be stabilized with specified grass seed mix. No pre-emergent herbicides 
shall be applied to surrounding turf during the six months prior to installation and for at least 1 
year following installation. 

C. Emergent plants shall be installed prior to seeded communities. 

D. Use an auger or other appropriate tool to excavate planting holes on 1 foot centers on a staggered 
pattern. 

E. Plant plugs in 2” to 6” of sitting water level with existing soil grade.    

F. All aquatic plants must be installed in the appropriate water depth between the waterfowl exclusion 
fence and the shore.  See Division 12 Section “Site Furnishings” for waterfowl exclusion fence. 
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G. All plants shall be installed by creating a hole with a spade or dibble, placing the plants in the hold 
and firmly packing the soil around them.  Plants allowed to float to the surface following 
installation shall result in rejection of the installation. 

3.9 Planting Area Mulching 

A. Install weed-control barriers before mulching according to manufacturer's written instructions.  
Completely cover area to be mulched, overlapping edges a minimum of 6 inches and secure seams 
with galvanized pins. 

B. Mulch backfilled surfaces of planting areas and other areas indicated. 

1. Trees and Treelike Shrubs in Turf Areas:  Apply organic mulch ring of 2-inch average 
thickness, with indicated radius around trunks or stems.  Do not place mulch within 3 inches 
of trunks or stems. 

2. Organic Mulch in Planting Areas:  Apply 2-inch average thickness of organic mulch over 
whole surface of planting area, and finish level with adjacent finish grades.  Do not place 
mulch within 3 inches of trunks or stems. 

3.10 Plant Maintenance 

A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring 
planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or 
vertical position, and performing other operations as required to establish healthy, viable plantings. 

B. Fill in, as necessary, soil subsidence that may occur because of settling or other processes.  Replace 
mulch materials damaged or lost in areas of subsidence. 

C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and 
pathogens or disease.  Use integrated pest management practices when possible to minimize use of 
pesticides and reduce hazards.  Treatments include physical controls such as hosing off foliage, 
mechanical controls such as traps, and biological control agents. 

3.11 Repair and Replacement 

A. General:  Repair or replace existing or new trees and other plants that are damaged by construction 
operations, in a manner approved by Landscape Architect. 

1. Submit details of proposed pruning and repairs. 

2. Perform repairs of damaged trunks, branches, and roots within 24 hours, if approved. 

3. Replace trees and other plants that cannot be repaired and restored to full-growth status, as 
determined by Landscape Architect. 

B. Remove and replace trees that are more than 25 percent dead or in an unhealthy condition before 
the end of the corrections period or are damaged during construction operations that Landscape 
Architect determines are incapable of restoring to normal growth pattern. 
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1. Provide new trees of same size as those being replaced for each tree of 6 inches or smaller in 
caliper size. 

2. Provide one new tree(s) of 6-inch caliper size for each tree being replaced that measures 
more than 6 inches in caliper size. 

3. Species of Replacement Trees:  Same species being replaced. 

3.12 Cleanup and Protection 

A. During exterior planting, keep adjacent pavings and construction clean and work area in an orderly 
condition.  Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or 
other paved areas. 

B. Protect plants from damage due to landscape operations, operations by other contractors and 
trades, and others.  Maintain protection during installation and maintenance periods.  Treat, repair, 
or replace damaged exterior planting. 

3.13 Disposal 

A. Disposal:  Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, 
and debris, and legally dispose of them off Owner's property. 

END OF SECTION 
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SECTION 33 41 00 – STORM DRAINAGE 

PART 1 - GENERAL 

1.1 Summary 
 This Section includes storm drainage outside the building. 

 

1.2 Related Sections  
 Division 31 Section “Earth Moving” for excavation and backfill. 

 

1.3 Definitions  

A.   HDPE: High-density polyethylene plastic. 

B.   PVC: Poly Vinyl Chloride. 

C.   CMP:  Corrugated Metal Pipe. 

D. NPS: Nominal pipe size. 

1.4 Performance Requirements 
 Gravity-Flow, Non-pressure-Piping Pressure Ratings:  At least equal to system test pressure. 

1.5 Submittals 

A.   Product Data: For each type of product indicated. 

B.   Shop Drawings:  Include plans, elevations, details, and attachments for the following: 

C.   Precast concrete catch basins, including frames, covers, and grates. 

D.  Yard Drains 

E.   Design Mix Certifications:  For each class of cast-in-place concrete. 

F.   Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements. 
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1.6 Delivery, Storage, And Handling 

A. Do not store plastic structures, pipe, and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle precast concrete manholes and other structures according to manufacturer's written rigging 
instructions. 

1.7 PROJECT CONDITIONS 
A. Site Information:  Verify existing utility locations. 

B. Locate existing structures and piping to be closed and abandoned. 

C. 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: 

D. Notify Engineer and owner not less than 2 days in advance of proposed utility interruptions. 
E. Do not proceed with utility interruptions without owner's written permission. 

PART 2 - PRODUCTS 

2.1 Pipes And Fittings 

 
A. Corrugated HDPE Pipe and Fittings:  AASHTO M 294, Type S, with smooth waterway for 

coupling joints. 
B. Soiltight Couplings:  AASHTO M 294, corrugated, matching pipe and fittings to form soiltight 

joints. 
C. PVC Drainage Pipe and Fittings: According to the following: 
D. PVC Drainage Pipe and Fittings, NPS 15 and Smaller:  ASTM D 3034, SDR 35, for gasketed 

joints. 
E. Gaskets:  ASTM F 477, elastomeric seals; resistant to common sewage and industrial wastes, 

including oil. 

2.2 Catch Basins 

 
A. Normal-Traffic, Precast Concrete Catch Basins:  ASTM C 478, precast, reinforced concrete, of 

depth indicated, with provision for rubber gasketed joints. 
B. Base Section:  6-inch minimum thickness for floor slab and 5-inch minimum thickness for walls 

and base riser section, and having separate base slab or base section with integral floor. 
C. Riser Sections:  4-inch minimum thickness, 48-inch diameter, and lengths to provide depth 

indicated. 
D. Top Section:  Flat-slab-top type. 
E. Gaskets:  ASTM C 443, rubber. 
F. Grade Rings:  Include two or three reinforced-concrete rings, of 6- to 9-inch total thickness, that 

match 24-inch- diameter frame and grate. 
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G. Steps:  ASTM C 478, individual steps embedded during fabrication.  Omit steps for catch basins 
less than 30 inches deep. 

H. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for heavy-duty service.  
Include 24-inch ID by 7- to 9-inch riser with 4-inch minimum width flange, and 26-inch- diameter 
flat grate with small square or short-slotted drainage openings.  

I. Catch Basin Hood: Lebaron Catalog No. L-202 or approved equal.  

2.3 Yard Drain 

 
A. 24” Nyloplast Structure: 
B. Yard Drain Frames and Covers: 
C. Description:  Solid cover and pedestrian grate.  
D. Material:  ASTM A 536, Grade 70-50-05 ductile iron. Integrated frame and cover to match basin 

O.D. 

2.4 Concrete 
 
General:  Cast-in-place concrete according to ACI 318, ACI 350R, and the following: 

A. Cement:  ASTM C 150, Type II. 
B. Fine Aggregate:  ASTM C 33, sand. 
C. Coarse Aggregate:  ASTM C 33, crushed gravel. 
D. Water:  Potable. 
E. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum water-cementitious ratio. 
F. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain. 
G. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60, deformed steel. 
H. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi minimum, with 0.58 maximum 

water-cementitious ratio. 
I. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain. 
J. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60, deformed steel. 

PART 3 - EXECUTION 

3.1 Earth Moving 

 
Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving." 

3.2 Identification 

 
A. Materials and their installation are specified in Division 31 Section "Earth Moving."  Arrange for 

installing green warning tapes directly over piping and at outside edges of underground structures. 
B. Use warning tape or detectable warning tape over ferrous piping. 
C. Use detectable warning tape over nonferrous piping and over edges of underground structures. 
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3.3 Installation, General 

 
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 design considerations into account.  Install piping as indicated, to extent practical. 

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 according to manufacturer's written instructions for use of lubricants, cements, and other 
installation requirements.  Maintain swab or drag in line, and pull past each joint as it is completed. 

C. Use 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. Install gravity-flow piping and connect to existing storm drains, of sizes and in locations indicated.  
Terminate piping as indicated. 

E. Install piping pitched down in direction of flow, at indicated slope. 

3.4 Pipe Joint Construction And Installation 

 
General:  Join and install pipe and fittings according to installations indicated. 
 

A. Install with top surfaces of components, except piping, flush with finished surface. 
B. HDPE Pipe and Fittings:  As follows: 
C. Join pipe, tubing, and fittings with couplings for soiltight joints according to manufacturer's written 

instructions. 
D. Install according to ASTM D 2321 and manufacturer's written instructions. 
E. Install corrugated piping according to the Corrugated Polyethylene Pipe Association's 

"Recommended Installation Practices for Corrugated Polyethylene Pipe and Fittings." 
F. System Piping Joints:  Make joints using system manufacturer's couplings, unless otherwise 

indicated. 
G. Join piping made of different materials or dimensions with couplings made for this application.  

Use couplings that are compatible with and that fit both systems' materials and dimensions. 

3.5 Catch-Basin Installation 

 
A. Install precast concrete catch basin sections according to ASTM C 891. 
B. Construct catch basins to sizes and shapes indicated. 
C. Set frames and grates to elevations indicated. 

3.6 YARD DRAIN INSTALLATION 

 
General:  Install yard drains, complete with appurtenances and accessories indicated. 

A. Where specific yard drain construction is not indicated, follow yard drain manufacturer's written 
instructions. 

B. Set tops of frames and covers flush with finished surface of yard drains that occur in pavements.  
Set tops 3 inches above finished surface elsewhere unless otherwise indicated. 
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PART 4 - FIELD QUALITY CONTROL 

 
A. Clear interior of piping and structures of dirt and superfluous material as work progresses.  

Maintain swab or drag in piping, and pull past each joint as it is completed. 
B. In large, accessible piping, brushes and brooms may be used for cleaning. 
C. Place plug in end of incomplete piping at end of day and when work stops. 
D. Flush piping between manholes and other structures to remove collected debris, if required by 

authorities having jurisdiction. 
E. Inspect interior of piping to determine whether line displacement or other damage has occurred.  

Inspect after approximately 24 inches of backfill is in place, and again at completion of Project. 
F. Submit separate reports for each system inspection. 
G. Defects requiring correction include the following: 
H. Alignment:  Less than full diameter of inside of pipe is visible between structures. 
I. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size not less 

than 92.5 percent of piping diameter. 
J. Crushed, broken, cracked, or otherwise damaged piping. 
K. Infiltration:  Water leakage into piping. 
L. Exfiltration:  Water leakage from or around piping. 
M. Replace defective piping using new materials, and repeat inspections until defects are within 

allowances specified. 
N. Re-inspect and repeat procedure until results are satisfactory. 

END OF SECTION 


	01 21 00_90_ALLOWANCES
	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 and procedural requirements governing allowances.
	1. Certain items are specified in the Contract Documents by allowances.  Allowances have been established in lieu of additional requirements and to defer selection of actual materials and equipment to a later date when direction will be provided to Co...

	B. Types of allowances include the following:
	1. Lump-sum allowances.

	C. Related Requirements:
	1. Section 012200 "Unit Prices" for procedures for using unit prices.
	2. Section 014000 "Quality Requirements" for procedures governing the use of allowances for testing and inspecting.


	1.3 Selection And Purchase
	A. At the earliest practical date after award of the Contract, advise Engineer of the date when final selection and purchase of each product or system described by an allowance must be completed to avoid delaying the Work.
	B. At Engineer's request, obtain proposals for each allowance for use in making final selections.  Include recommendations that are relevant to performing the Work.
	C. Purchase products and systems selected by Engineer from the designated supplier.

	1.4 Action Submittals
	A. Submit proposals for purchase of products or systems included in allowances, in the form specified for Change Orders.

	1.5 Informational Submittals
	A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for use in fulfillment of each allowance.
	B. Submit time sheets and other documentation to show labor time and cost for installation of allowance items that include installation as part of the allowance.
	C. Coordinate and process submittals for allowance items in same manner as for other portions of the Work.

	1.6 Coordination
	A. Coordinate allowance items with other portions of the Work.  Furnish templates as required to coordinate installation.

	1.7 Lump-Sum Allowances
	A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner or selected by Engineer under allowance and shall include taxes,freight, and delivery to Project site.
	B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, labor, installation, overhead and profit, and similar costs related to products and materials  under allowance shall be included as part of the Contract Sum ...
	C. Unused Materials:  Return unused materials purchased under an allowance to manufacturer or supplier for credit to Owner, after installation has been completed and accepted.
	1. If requested by Engineer, retain and prepare unused material for storage by Owner.  Deliver unused material to Owner's storage space as directed.


	1.8 Contingency Allowances
	A. Use the contingency allowance only as directed by Engineer for Owner's purposes and only by Change Orders that indicate amounts to be charged to the allowance.
	B. Contractor's overhead, profit, and related costs for products and equipment ordered by Owner under the contingency allowance are included in the allowance and are not part of the Contract Sum.  These costs include delivery, installation, taxes, ins...
	C. Change Orders authorizing use of funds from the contingency allowance will include Contractor's related costs and reasonable overhead and profit margins.
	D. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner by Change Order.

	1.9 Testing And Inspecting Allowances
	A. Testing and inspecting allowances include the cost of engaging testing agencies, actual tests and inspections, and reporting results.
	B. The allowance does not include incidental labor required to assist the testing agency or costs for retesting if previous tests and inspections result in failure.  The cost for incidental labor to assist the testing agency shall be included in the C...
	C. Costs of services not required by the Contract Documents are not included in the allowance.
	D. At Project closeout, credit unused amounts remaining in the testing and inspecting allowance to Owner by Change Order.

	1.10 Adjustment Of Allowances
	A. Allowance Adjustment:  To adjust allowance amounts, prepare a Change Order proposal based on the difference between purchase amount and the allowance, multiplied by final measurement of work-in-place where applicable.  If applicable, include reason...
	1. Include installation costs in purchase amount only where indicated as part of the allowance.
	2. If requested, prepare explanation and documentation to substantiate distribution of overhead costs and other margins claimed.
	3. Submit substantiation of a change in scope of work, if any, claimed in Change Orders related to unit-cost allowances.
	4. Owner reserves the right to establish the quantity of work-in-place by independent quantity survey, measure, or count.

	B. Submit claims for increased costs because of a change in scope or nature of the allowance described in the Contract Documents, whether for the purchase order amount or Contractor's handling, labor, installation, overhead, and profit.
	1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost amount unless it is clearly shown that the nature or extent of work has changed from what could have been foreseen from information in the Contract Documents.
	2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-priced materials or systems of the same scope and nature as originally indicated.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 Examination
	A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return damaged or defective products to manufacturer for replacement.

	3.2 Preparation
	A. Coordinate materials and their installation for each allowance with related materials and installations to ensure that each allowance item is completely integrated and interfaced with related work.

	3.3 Schedule Of Allowances
	A. Allowance No. 1:  Lump-Sum Allowance:  Include the sum of $7,500 for purchase of proposed 12’ x 16’ shed as shown on drawing sheet CS-101.  Coordinate purchase with Town.
	1. This allowance includes material cost.
	2. Coordinate quantity allowance adjustment with corresponding unit-price requirements in Section 012200 "Unit Prices."

	B. Allowance No. 2:  Lump-Sum Allowance:  Include the sum of $10,000 for the inspection and expansion of the existing irrigation system.  Coordinate testing of existing system with Town.
	1. This allowance includes material and labor cost.
	2. Coordinate quantity allowance adjustment with corresponding unit-price requirements in Section 012200 "Unit Prices."

	C. Allowance No. 3:  Lump-Sum Allowance:  Include the sum of $65,000 for the purchase of the proposed playground structure.  Coordinate purchase with Town and manufacturer.  See Detail sheet CD-107 for manufacturers information.
	1. This allowance includes material cost.
	2. Coordinate quantity allowance adjustment with corresponding unit-price requirements in Section 012200 "Unit Prices."




	01 23 00_90_ALTERNATES
	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 and procedural requirements for alternates.

	1.3 Definitions
	A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in the bidding requirements that may be added to or deducted from the base bid amount if Owner decides to accept a corresponding change either in the amoun...
	1. Alternates described in this Section are part of the Work only if enumerated in the Agreement.
	2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternate into the Work. No other adjustments are made to the Contract Sum.


	1.4 Procedures
	A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

	B. Notification: Immediately following award of the Contract, notify each party involved, in writing, of the status of each alternate. Indicate if alternates have been accepted, rejected, or deferred for later consideration. Include a complete descrip...
	C. Execute accepted alternates under the same conditions as other work of the Contract.
	D. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 Schedule Of Alternates
	A. Alternate No. 1: Poured in Place Rubberized Surfacing and Concrete Curbing at Playground Area.  Includes underdrain and drainage pipe to proposed yard drain.
	1. Base Bid: Rubberized Safety mulch with steel landscape edging as indicated on Sheets CS-101 and CG-101 and detail Sheet CD-102.  No under drainage system.
	2. Alternate: 3” thick Poured in Place Rubberized Playground Surfacing with concrete curbing as indicated on Sheet CS-101 and detail Sheet CD-103 and as specified in Section 321810  “Poured in Place Rubberized Surface”

	B. Alternate No. 2: Import 8” of topsoil
	1. Base Bid: Aerate and overseed existing field area as indicated on Sheet CS-101.
	2. Alternate: Import 8” of topsoil and seed area indicated on sheet CS-101 & CG-101.   Remove 8” of soil adjacent to existing walkway along Locustville road as shown on sheet CP-101.  Refer to Section 329300 in the specifications for topsoil requireme...

	C. Alternate No. 3: Bluestone Tread and Stone Veneered Steps
	1. Base Bid: Concrete Steps with handrails as indicated on Sheet CS-101 & Detail sheet CD-104 and as specified in sections 055210 and 033000.
	2. Alternate: Concrete Steps with handrails to include Bluestone treads with stone veneer on all riser faces and sidewalls as indicated on Sheet CS-101 & Detail sheet CD-104 and as specified in sections 055210, 033000 and 044313.16_90.




	01 57 13_Temporary Erosion And Sediment Control
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 Summary
	A. This Section includes furnishing, placing, and maintaining temporary sediment control measures as shown on the Drawings, as directed by the Engineer, and where necessary to reduce sediment content of runoff. Control measures are to remain in place ...
	1. Construction entrance.
	2. Silt Fence
	3. Catch basin inserts
	4. Erosion Control Matting
	5. Dust Control

	B. Related Sections include the following:
	1. Division 31 Section “Earth Moving.”
	2. Division 32 Section “Turfs and Grasses.”


	1.3 SUBMITTALS
	A. Certificates of Compliance:
	1. Filter fabric and geotextiles for each application.
	2. Catch basin inserts.
	3. Gravel base.
	4. Crushed stone.
	5. Calcium chloride.


	1.4 Quality Assurance
	A. Where “Standard Specifications” is used, it shall mean “Rhode Island Department of Transportation Standard Specifications for Road and Bridge Construction, Amended August 2013” and issued supplements.
	B. Sedimentation and erosion control measures shall be installed and maintained in accordance with the “Soil Erosion and Sediment Control Handbook” by the Rhode Island Department of Environmental Management and USDA Soil Conservation Service.


	PART 2 -  PRODUCTS
	2.1 Construction Entrance
	A. Stone:  Standard Specifications, Article M2.01.1.
	B. Filter Fabric: Subsection 206.02.2 of the Standard Specifications.

	2.2 Filter Fabric / Silt Fence
	A. Synthetic Filter Fabric: Woven geotextile, 36 inches maximum height, conforming to the following:
	B. Product and Manufacturer:
	1. ProPex 2130 by Amoco Fabrics and Fibers Company, Austell, GA.
	2. Mutual MISF 1855 by Mutual Industries, Inc., Philadelphia, PA.
	3. Or equal.

	C. Posts
	1. Hardwood Stakes: 2-inch by 2-inch by 54-inch minimum.
	2. Steel:  0.5 pounds per linear foot by 48 inches long minimum, with projections for fastening.

	D. Silt Fence Fasteners:  Staples, tie wires or hog rings, as recommended by manufacturer.
	a. Staples: Heavy-duty wire, 1-inch long minimum.


	2.3 Catch Basin Inserts
	A. Regular Flow Silt Sacks:  Woven polypropylene that meets the following:
	1. Manufacturer:  ACF Environmental, 1801-A Willis Road, Richmond, VA  23237  (800-844-9223),
	2. Or equal.


	2.4 Dust Control
	A. Dust Control
	1. Water: Potable.
	2. Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.



	PART 3 -  EXECUTION
	3.1 General
	A. Minimize environmental damage during construction.  Prevent discharge of fuel, oil, lubricants, and other fluids.  Mitigate effects of discharge.
	B. Install erosion and sediment control measures prior to clearing, demolition or construction.
	C. Implement and maintain the erosion and sediment control notes on the Contract Drawings. Inform parties engaged on the construction site of the requirements and objectives of the plan.
	D. Construct erosion and sediment control measures in accordance with standards and specifications of the “Rhode Island Soil Erosion and Sediment Control Handbook”, municipal regulations, and as follows:
	1. Attend a preconstruction meeting with the Engineer, to review permit conditions and construction methods.
	2. Provide additional sedimentation and erosion controls as required by municipal to address field conditions.
	3. Weekly and prior to any anticipated rain event, inspect site.  Ensure that erosion controls are properly maintained and functioning.
	4. Supply a 24-hour contact name and number as part of the erosion control plan.

	E. Install additional control measures, if deemed necessary by the State, Municipality, Authorities Having Jurisdiction, or Owner.
	F. Protect catch basins with inlet protection throughout construction until disturbed areas are stabilized.
	1. Remove and dispose of sediment from control structures.

	G. Remove and properly dispose of sediment from control structures in accordance with local, State, and federal regulations.
	H. Control dust and wind erosion.  Control dust to prevent a hazard to traffic on adjacent roadways.  Dust control includes sprinkling of water and uniform application of calcium chloride on exposed soils and haul roads.
	I. Cut Areas
	1. Establish an erosion control line (wattles) at toe of slope in cut areas and slope stabilization with mulch or grass within 30 days of start of cut operations.

	J. Fill Areas
	1. Establish an erosion control line (woodchip berm or wattles) approximately 10 feet from toe of slope of proposed fill areas prior to beginning fill installation.
	2. Initiate slope stabilization with mulch or grass within 30 days of start of fill installation.

	K. Within 7 days of completing slope construction, stabilize slopes with vegetation or matting to minimize exposure.
	L. Stockpiles
	1. Side Slopes:  2:1 maximum.
	2. Surround stockpiles by a sediment barrier (wattles).
	3. Stabilize stockpiles left bare for more than 15 days with temporary vegetation or mulch.

	M. Final Grading
	1. If final grading is delayed for more than 30 days after land disturbances cease, stabilize soils with temporary vegetation or mulch.

	N. Planting Season for Temporary Vegetation – See Section 32 93 00 –Plants and Section 32 92 00 Turfs and Grasses
	O. Areas to Be Left Bare Prior to Finished Grading and Seeding
	1. Within Planting Seasons
	a. Temporarily seed with Perennial Ryegrass
	b. Apply at a rate of 2 pounds per 1000 sq. ft. at a depth of 1/2 inch.
	c. Where grass predominates, fertilize according to a soil test at a minimum application rate of one pound per acre.

	2. Outside of Planting Seasons
	a. Apply air-dried wood chip mulch, free of coarse matter.
	b. Apply at a rate of 185 to 275 pounds per 1000 sq. ft.



	3.2 Control Systems
	A. Construction Entrance
	1. Install at indicated site entrance locations.

	B. Silt Fence
	1. Install fencing at location as shown on the Drawings or where directed by the Engineer.  Maintain pitch of 2 to 20 degrees, with inclination toward potential silt source.
	2. Install bottom 6 inches of fabric by trenching and burying the fabric into the notched ground.
	3. Drive posts into ground a minimum of 12 inches.
	4. Locate fabric splices at posts only.  Provide 6-inch overlap and seal.

	C. Catch Basin Inserts
	1. Remove catch basin grate, insert silt sack, and secure in place by replacing grate.


	3.3 Dust Control
	A. Apply water and calcium chloride uniformly over the surface when dust becomes a nuisance or when directed by the Engineer.
	1. Provide shut-off valve in convenient location on water truck, to allow for regulating water flow.


	3.4 Field Quality Control
	A. Construction Entrance Maintenance
	1. Maintain in good condition throughout construction period.
	2. Sweep adjacent roadways daily to remove tracked material from pavement.

	B. Wattle Maintenance
	1. Inspect control system immediately after each rainfall and daily during prolonged rainfall.  Make repairs immediately.
	2. Remove and dispose of accumulated sediments when sediment reaches approximately one-third the height of the control system, or when directed by the Engineer.
	3. Replace control system promptly if fabric decomposes or system becomes ineffective prior to the expected usable life.
	4. Maintain or replace system until no longer necessary for the intended purpose.

	C. Check Dam Maintenance
	1. Inspect after each major precipitation event.  Inspect before and after if no major rain events have occurred.
	2. Remove, clean, and reinstall silt sack when sediment accumulates to half capacity of sack.

	D. Sand Bag Maintenance
	1. Contractor shall maintain sand bags as needed during the retaining wall installation.


	3.5 Removal
	A. Remove and dispose of control systems after area stabilizes with new growth, or when directed by the Engineer.



	01 70 00_Execution Requirements
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes general procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. Field engineering and surveying.
	3. General installation of products.
	4. Progress cleaning.
	5. Starting and adjusting.
	6. Protection of installed construction.
	7. Correction of the Work.

	B. Certificates:  Submit certificate signed by land surveyor or professional engineer certifying that location and elevation of improvements comply with requirements.
	C. Certified Surveys:  Submit two (2) copies stamped by a professional land surveyor.

	1.2 QUALITY ASSURANCE
	A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing land surveying services of the kind indicated.


	PART 2 -  PRODUCTS (Not used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions: The existence and location of site improvements and other construction indicated as existing are not guaranteed. Before beginning work, investigate and verify the existence and location of improvements and other structures.
	B. Existing Utilities: The existence and location of underground and other utilities and construction indicated as existing are not guaranteed.  Before beginning site Work, investigate and verify the existence, location, and status of underground util...
	C. Acceptance of Conditions: Examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance.  Record observations.
	1. Written Report:  Where a written report listing conditions detrimental to performance of the Work is required by other Sections, include the following:
	a. Description of the work.
	b. List of detrimental conditions, including substrates.
	c. List of unacceptable installation tolerances.
	d. Recommended corrections.

	2. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	3. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding with the Work indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	B. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Engineer. Include a detailed description of problem encountered, together with...

	3.3 CONSTRUCTION LAYOUT
	A. Verification: Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation to the property survey and existing benchmarks. If discrepancies are discovered, notify Engineer prior to proceeding with the Work.
	B. General: Engage a professional land surveyor to lay out the Work using accepted surveying practices.
	1. Establish benchmarks and control points to set lines, grades, and elsewhere as needed to locate each element of Project.
	2. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain required dimensions.
	3. Locate and demarcate property lines adjacent to the limit of work.
	4. Check the location, level and plumb, of every major element as the Work progresses.
	5. Notify Engineer when deviations from required grades, lines, and levels exceed allowable tolerances.
	6. Close site surveys with an error of closure equal to or less than the standard established by authorities having jurisdiction.

	C. Site Improvements: Locate and layout all site improvements.
	D. Structure Lines and Levels: Locate and lay out control lines and levels for structures.  Transfer survey markings and elevations for use with control lines and levels.
	E. Record Log: Maintain a log of layout control work.  Record deviations from required lines and levels.  Include beginning and ending dates and times of surveys, weather conditions, name and duty of each survey party member, and types of instruments ...

	3.4 FIELD ENGINEERING
	A. Reference Points: Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work. Preserve and protect permanent benchmarks and control points during construction operations.
	1. Do not change or relocate existing benchmarks or control points without prior written approval of Owner. Report lost or destroyed permanent benchmarks or control points promptly. Report the need to relocate permanent benchmarks or control points to...
	2. Replace lost or destroyed permanent benchmarks and control points promptly.  Base replacements on the original survey control points.

	B. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on Project site, referenced to data established by survey control points. Comply with authorities having jurisdiction for type and size of benchmark.
	1. Record benchmark locations, with horizontal and vertical data, on Record Documents.
	2. Where the actual location or elevation of layout points cannot be marked, provide temporary reference points sufficient to locate the Work.
	3. Remove temporary reference points when no longer needed. Restore marked construction to its original condition.

	C. Certified Survey:  On completion of major site improvements and other work requiring field-engineering services, prepare a certified survey showing dimensions, locations, angles, and elevations of construction and site work by a Rhode Island licens...

	3.5 INSTALLATION
	A. General: Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.

	B. Comply with manufacturers’ written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results. Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Anchors and Fasteners: Provide anchors and fasteners as required to anchor each component securely in place, accurately located and aligned with other portions of the Work.
	F. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.
	G. Hazardous Materials: Use products, cleaners, and installation materials that are not considered hazardous.

	3.6 PROGRESS CLEANING
	A. Clean Project site and work areas daily, including common areas. Coordinate progress cleaning for joint-use areas where more than one installer has worked. Enforce requirements strictly. Dispose of materials lawfully.
	B. Maintain Project site free of waste materials and debris.
	C. Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work and use of the existing properties.
	D. Keep installed work clean. Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are not recommended, u...
	E. Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	F. Clean areas and spaces where cutting and patching are performed. Completely remove paint, mortar, oils, putty, and similar materials.
	1. Thoroughly clean surfaces before applying paint or other finishing materials.

	G. Waste Disposal: Burying or burning waste materials on-site will not be permitted.  Washing waste materials into waterways will not be permitted.
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place. Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period. Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures: Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.7 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer’s written instructions for temperature and relative humidity.

	3.8 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction. Restore damaged substrates and finishes.
	1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.

	B. Restore permanent facilities used during construction to their specified condition.
	C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.
	END OF SECTION



	01 71 13_Mobilization
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes work necessary for the movement of personnel and equipment to and from the Project site.


	PART 2 -  PRODUCTS (Not used)
	PART 3 -  EXECUTION
	3.1 SAFETY
	A. The Contractor shall comply with all requirements of the most recent version of OSHA.
	B. When any support system is used that requires design by an engineer, copies of the design stamped by a Professional Engineer registered in the State of Rhode Island shall be submitted to the Engineer.
	C. The Contractor has full responsibility to comply with all provisions of the State of Rhode Island Public General Statutes concerning Occupational Safety and Health.  Any fines levied against the Contractor for violations shall be the Contractor’s r...

	3.2 PROTECTION
	A. The Contractor shall assume full responsibility for the protection of all public or private buildings, structures and utilities in the rights-of-way, gas pipes, water pipes, hydrants, sewers, drains, electric and telephone cables, and any other imp...
	B. All open excavations shall be adequately safeguarded by providing temporary barricades, caution signs, lights and other means to prevent accidents to persons and damage to property.  The Contractor shall, at the Contractor’s own expense, provide su...



	03 30 00 - 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 cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Footings.
	2. Curbed retaining walls.
	3. Concrete cheek walls
	4. Slabs on grade

	B. Related Sections:
	1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.
	2. Section 129300 “Site Furnishings” for basketball goal and tennis net footings
	3. Section 321313 “Concrete Pavement” for walkways, stairs, cheek walls, curbed retaining walls and footings.


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

	1.4 Action Submittals
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.

	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical con...
	D. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified professional engineer detailing fabrication, assembly, and support of formwork.
	1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping formwork, shoring removal, and reshoring installation and removal.

	E. Construction Joint Layout:  Indicate proposed construction joints required to construct the structure.
	1. Location of construction joints is subject to approval of the Engineer.


	1.5 Informational Submittals
	A. Qualification Data:  For Installer.
	B. Material Certificates:  For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Curing compounds.
	6. Bonding agents.
	7. Adhesives.
	8. Vapor retarders.
	9. Semirigid joint filler.
	10. Joint-filler strips.
	11. Nosing Guards.
	12. Repair materials.


	1.6 Quality Assurance
	A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	C. Testing Agency Qualifications:  An independent agency, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

	D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	E. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

	F. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.

	1.7 Delivery, Storage, And Handling
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.


	PART 2 -  PRODUCTS
	2.1 Form-Facing Materials
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.

	B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  Provide lumber dressed on at least two edges and one side for tight fit.
	C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	D. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in concrete surface.


	2.2 Steel Reinforcement
	A. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	B. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.
	D. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet.

	2.3 Reinforcement Accessories
	A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.


	2.4 Concrete Materials
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I/II
	a. Fly Ash:  ASTM C 618, Class F or C.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.


	B. Silica Fume:  ASTM C 1240, amorphous silica.
	C. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size: 3/4 inch nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	D. Water:  ASTM C 94/C 94M and potable.

	2.5 Admixtures
	A. Air-Entraining Admixture:  ASTM C 260.
	B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.

	C. 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 reinf...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Construction Chemicals - Building Systems; Rheocrete 222+.
	b. Cortec Corporation; MCI- 2005NS.
	c. Grace Construction Products, W. R. Grace & Co.; DCI-S.
	d. Sika Corporation; FerroGard 901.



	2.6 Vapor Retarders
	A. Sheet Vapor Retarder:  ASTM E 1745, Class A.  Include manufacturer's recommended adhesive or pressure-sensitive tape.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Carlisle Coatings & Waterproofing, Inc.; Blackline 400.
	b. Fortifiber Building Systems Group; Moistop Ultra 10.
	c. Grace Construction Products, W. R. Grace & Co.; Florprufe 120.
	d. Insulation Solutions, Inc.; Viper VaporCheck 10.
	e. Meadows, W. R., Inc.; Perminator 10 mil.
	f. Raven Industries Inc.; Vapor Block 10.
	g. Reef Industries, Inc.; Griffolyn 10 mil Green.
	h. Stego Industries, LLC; Stego Wrap 10 mil Class A.


	B. Sheet Vapor Retarder:  Polyethylene sheet, ASTM D 4397, not less than 10 mils thick.
	C. Granular Fill:  Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 448, Size 57, with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent passing a No. 8 sieve.

	2.7 Curing Materials
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Axim Italcementi Group, Inc.; CATEXOL CimFilm.
	b. BASF Construction Chemicals - Building Systems; Confilm.
	c. ChemMasters; SprayFilm.
	d. Conspec by Dayton Superior; Aquafilm.
	e. Dayton Superior Corporation; Sure Film (J-74).
	f. Edoco by Dayton Superior; BurkeFilm.
	g. Euclid Chemical Company (The), an RPM company; Eucobar.
	h. Kaufman Products, Inc.; Vapor-Aid.
	i. Lambert Corporation; LAMBCO Skin.
	j. L&M Construction Chemicals, Inc.; E-CON.
	k. Meadows, W. R., Inc.; EVAPRE.
	l. Metalcrete Industries; Waterhold.
	m. Nox-Crete Products Group; MONOFILM.
	n. Sika Corporation; SikaFilm.
	o. SpecChem, LLC; Spec Film.
	p. Symons by Dayton Superior; Finishing Aid.
	q. TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM.
	r. Unitex; PRO-FILM.
	s. Vexcon Chemicals, Inc.; Certi-Vex Envio Set.


	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water:  Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, dissipating.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
	b. BASF Construction Chemicals - Building Systems; Kure 200.
	c. ChemMasters; Safe-Cure Clear.
	d. Conspec by Dayton Superior; W.B. Resin Cure.
	e. Dayton Superior Corporation; Day-Chem Rez Cure (J-11-W).
	f. Edoco by Dayton Superior; Res X Cure WB.
	g. Euclid Chemical Company (The), an RPM company; Kurez W VOX; TAMMSCURE WB 30C.
	h. Kaufman Products, Inc.; Thinfilm 420.
	i. Lambert Corporation; AQUA KURE - CLEAR.
	j. L&M Construction Chemicals, Inc.; L&M Cure R.
	k. Meadows, W. R., Inc.; 1100-CLEAR.
	l. Nox-Crete Products Group; Resin Cure E.
	m. Right Pointe; Clear Water Resin.
	n. SpecChem, LLC; Spec Rez Clear.
	o. Symons by Dayton Superior; Resi-Chem Clear.
	p. TK Products, Division of Sierra Corporation; TK-2519 DC WB.
	q. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100.


	F. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, nondissipating.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Anti-Hydro International, Inc.; AH Clear Cure WB.
	b. BASF Construction Chemicals - Building Systems; Kure-N-Seal WB.
	c. ChemMasters; Safe-Cure & Seal 20.
	d. Conspec by Dayton Superior; Cure and Seal WB.
	e. Cresset Chemical Company; Crete-Trete 309-VOC Cure & Seal.
	f. Dayton Superior Corporation; Safe Cure and Seal (J-18).
	g. Edoco by Dayton Superior; Spartan Cote WB II.
	h. Euclid Chemical Company (The), an RPM company; Aqua Cure VOX; Clearseal WB 150.
	i. Kaufman Products, Inc.; Cure & Seal 309 Emulsion.
	j. Lambert Corporation; Glazecote Sealer-20.
	k. L&M Construction Chemicals, Inc.; Dress & Seal WB.
	l. Meadows, W. R., Inc.; Vocomp-20.
	m. Metalcrete Industries; Metcure.
	n. Nox-Crete Products Group; Cure & Seal 150E.
	o. Symons by Dayton Superior; Cure & Seal 18 Percent E.
	p. TK Products, Division of Sierra Corporation; TK-2519 WB.
	q. Vexcon Chemicals, Inc.; Starseal 309.


	G. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 18 to 25 percent solids, nondissipating.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Construction Chemicals - Building Systems; Kure-N-Seal W.
	b. ChemMasters; Safe-Cure Clear.
	c. Conspec by Dayton Superior; High Seal.
	d. Dayton Superior Corporation; Safe Cure and Seal (J-19).
	e. Edoco by Dayton Superior; Spartan Cote WB II 20 Percent.
	f. Euclid Chemical Company (The), an RPM company; Diamond Clear VOX; Clearseal WB STD.
	g. Kaufman Products, Inc.; SureCure Emulsion.
	h. Lambert Corporation; Glazecote Sealer-20.
	i. L&M Construction Chemicals, Inc.; Dress & Seal WB.
	j. Meadows, W. R., Inc.; Vocomp-20.
	k. Metalcrete Industries; Metcure 0800.
	l. Nox-Crete Products Group; Cure & Seal 200E.
	m. Symons by Dayton Superior; Cure & Seal 18 Percent E.
	n. Vexcon Chemicals, Inc.; Starseal 0800.



	2.8 Related Materials
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, 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 per ASTM D 2240.
	C. Bonding Agent:  ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	D. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to suit requirements, and as follows:
	1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.

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

	2.9 Repair Materials
	A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by underlayment manufacturer.
	4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according to ASTM C 109/C 109M.

	B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to ASTM C 109/C 109M.


	2.10 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, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials:
	1. Combined Fly Ash and Pozzolan:  25 percent.

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	D. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing or plasticizing 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 pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.
	4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.

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

	2.11 Concrete Mixtures For Building Elements
	A. Footings:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  3000 psi at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.45.
	3. Slump Limit:  4 inches, plus or minus 1 inch.
	4. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal maximum aggregate size.

	B. Retaining Walls:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  3000 psi at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.45.
	3. Slump Limit:  4 inches, plus or minus 1 inch.
	4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal maximum aggregate size.


	2.12 Fabricating Reinforcement
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.13 Concrete Mixing
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 Formwork
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class B, 1/4 inch for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 v...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete mortar.  Locate temporary openings in...
	H. Chamfer exterior corners and edges of permanently exposed concrete.
	I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.  Determine sizes and locations from trades providing such items.
	J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 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.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	2. 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. Install dovetail anchor slots in concrete structures as indicated.


	3.3 Removing And Reusing Forms
	A. General:  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 for 24 hours after placing concrete.  Concrete has to b...
	1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports weight of concrete in place until concrete has achieved at least 70 percent of its 28-day design compressive strength.

	B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new form-release agent.
	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces unless approved by Engineer.

	3.4 Shores And Reshores
	A. Comply with ACI 318 and ACI 301 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.

	3.5 Vapor Retarders
	A. Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 6 inches and seal with manufacturer's recommended tape.

	B. Bituminous Vapor Retarders:  Place, protect, and repair bituminous vapor retarder according to manufacturer's written instructions.
	C. Granular Course:  Cover vapor retarder with granular fill, moisten, and compact with mechanical equipment to elevation tolerances of plus 0 inch or minus 3/4 inch.
	1. Place and compact a 1/2-inch-thick layer of fine-graded granular material over granular fill.


	3.6 Steel Reinforcement
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder.  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 would reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated.

	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...

	3.7 Joints
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Engineer.
	1. Place joints perpendicular to main reinforcement.  Continue reinforcement across construction joints unless otherwise indicated.  Do not continue reinforcement through sides of strip placements of floors and slabs.

	C. 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.

	3.8 Concrete Placement
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Engineer.
	C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.

	E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	F. Hot-Weather Placement:  Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water.  Using liquid nitrogen to co...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.9 Finishing Formed Surfaces
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  Remove fins and other projections that exceed specifi...
	1. Apply to concrete surfaces exposed to public view.

	C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.10 Miscellaneous Concrete Items
	A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in place unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-place construction.  Provide other miscellaneous c...

	3.11 Concrete Protecting And Curing
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written i...
	C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening forms.  If removing forms before end of curing period, con...
	D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
	c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies will not interfere with bonding of floor covering used on Project.

	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...
	a. Removal:  After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer.

	4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...


	3.12 Joint Filling
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	1. Defer joint filling until concrete has aged at least one month.  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 joint clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.  Overfill joint and trim joint filler flush with top of joint after hardening.

	3.13 Concrete Surface Repairs
	A. Defective Concrete:  Repair and patch defective areas when approved by Engineer.  Remove and replace concrete that cannot be repaired and patched to Engineer's approval.
	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a No. 16 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 cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of cuts perpendicular to concrete surface.  Clean, dampen with water, and b...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at inconspicuous locations to verify mixture and color mat...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Engineer.

	D. Perform structural repairs of concrete, subject to Engineer's approval, using epoxy adhesive and patching mortar.
	E. Repair materials and installation not specified above may be used, subject to Engineer's approval.

	3.14 Field Quality Control
	A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing and Inspecting:  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 welding.
	3. Headed bolts and studs.
	4. Verification of use of required design mixture.
	5. Concrete placement, including conveying and depositing.
	6. Curing procedures and maintenance of curing temperature.
	7. Verification of concrete strength before removal of shores and forms from beams and slabs.

	D. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or fraction thereof.
	2. Slump:  ASTM C 143/C 143M; 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.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below and when 80 deg F and above, and one test for each composite sample.
	5. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	6. Compression Test Specimens:  ASTM C 31/C 31M.
	a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite sample.

	7. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured specimens at 7 days and one set of two specimens at 28 days.
	a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 days.
	b. 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.

	8. 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 st...
	9. Test results shall be reported in writing to Engineer, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name o...
	10. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Engineer but will not be used as sole basis for approval or rejection of concrete.
	11. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Engineer.  Testing and ...
	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.




	04 43 13.16_90_ADHERED STONE MASONRY VENEER
	PART 1 -  GENERAL
	1.1 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01Specification Sections, apply to this Section.

	1.2 Summary
	A. Section Includes:
	1. Stone masonry adhered to concrete backup.


	1.3 Action Submittals
	A. Product Data:  For each variety of stone, stone accessory, and manufactured product.
	B. Samples for Initial Selection:  For colored mortar and other items involving color selection.
	C. Samples for Verification:
	1. For each stone type indicated.  Include at least three samples in each set and show the full range of color and other visual characteristics in completed Work.
	2. For each color of mortar required.


	1.4 Informational Submittals
	A. Qualification Data:  For Installer.
	B. List of Materials Used in Constructing Mockups:  List generic product names together with manufacturers, manufacturers' product names, supply sources, and other information as required to identify materials used.  Include mix proportions for mortar...
	1. Neither receipt of list nor approval of mockups constitutes approval of deviations from the Contract Documents contained in mockups unless Engineer approves such deviations in writing.

	C. Material Test Reports:
	1. Stone Test Reports:  For stone variety proposed for use on Project, by a qualified testing agency, indicating compliance with required physical properties, other than abrasion resistance, according to referenced ASTM standards.  Base reports on tes...
	2. Sealant Compatibility and Adhesion Test Report:  From sealant manufacturer indicating that sealants will not stain or damage stone.  Include interpretation of test results and recommendations for primers and substrate preparation needed for adhesion.


	1.5 Quality Assurance
	A. Installer Qualifications:  A qualified installer who employs experienced stonemasons and stone fitters.
	B. Mockups:  Build mockups to demonstrate aesthetic effects and to set quality standards for materials and execution.
	1. Build mockup of typical wall area as shown on Drawings.
	2. Protect accepted mockups from the elements with weather-resistant membrane.
	3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Engineer specifically approves such deviations in writing.
	4. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.6 Preconstruction Testing
	A. Preconstruction Sealant Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for compatibility and adhesion testing according to sealant manufacturer's standard testing methods and Section 321373 "Concrete Paving Joint Sealan...

	1.7 Delivery, Storage, And Handling
	A. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	B. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	C. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with dispensing silos.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, in a dry location, or in covered weatherproof d...

	1.8 Field Conditions
	A. Protection of Stone Masonry:  During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work.  Cover partially completed stone masonry when construction is not in progress.
	1. Extend cover a minimum of 33T24 inches33T down both sides and hold cover securely in place.

	B. Stain Prevention:  Immediately remove mortar and soil to prevent them from staining stone masonry face.
	1. Protect base of walls from rain-splashed mud and mortar splatter using coverings spread on the ground and over the wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at end of each day to prevent rain from splashing mortar and dirt on completed stone masonry.

	C. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace stone masonry damaged by frost or freezing conditions.  Comply with cold-weather constru...
	1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 33T40 deg F33T and above and will remain so until masonry has dried, but not less than seven days after completing cleaning.

	D. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.

	1.9 Coordination
	A. Advise installers of other work about specific requirements for placement of flashing and similar items to be built into stone masonry.


	PART 2 -  PRODUCTS
	2.1 Manufacturers
	A. Source Limitations for Stone:  Obtain stone, from single quarry with resources to provide materials of consistent quality in appearance and physical properties.
	B. Source Limitations for Mortar Materials:  Obtain mortar ingredients of uniform quality for each cementitious component from single manufacturer and each aggregate from single source or producer.

	2.2 Other Stone – Shown on CD-104 of construction drawings
	A. Material Standards:
	1. Maximum Absorption per ASTM C 97/C 97M
	2. Minimum Compressive Strength per ASTM C 170/C 170M
	3. Minimum Flexural Strength per ASTM C 880/C 880M

	B. Regional Materials:  Stone shall be fabricated within 33T500 miles33T of project site from stone that has been extracted within 33T500 miles33T of project site.
	C. Varieties and Sources:
	1. 4” Thick Stone Veneer.  1”-8” Connecticut white line wall stone veneer or approved equal
	2. Color: Tan/Brown
	3. Shape: Mosaic

	D. Match Engineer's samples for color, finish, and other stone characteristics relating to aesthetic effects.

	2.3 Mortar Materials
	A. Regional Materials:  Aggregate for mortar and grout shall be extracted, harvested, or recovered, as well as manufactured, within 33T500 miles33T of Project site.
	B. Portland Cement:  ASTM C 150, Type I or Type II, except Type III may be used for cold-weather construction; natural color or white cement may be used as required to produce mortar color indicated.
	1. Low-Alkali Cement:  Not more than 0.60 percent total alkali when tested according to ASTM C 114.

	C. Hydrated Lime:  ASTM C 207, Type S.
	D. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing no other ingredients.
	1. 41TUProductsU41T:  Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 41TUEssroc, Italcementi GroupU41T; Saylor's Plus.
	b. 41TUHolcim (US) Inc.U41T; Rainbow Mortamix Custom Color Cement/Lime.
	c. 41TULafarge North America Inc.U41T; Eaglebond.
	d. 41TULehigh Cement CompanyU41T; Lehigh Custom Color Portland/Lime Cement.
	e. 41TUMutual Materials Co.U41T; DesignMix Mortar Mix.


	E. Mortar Cement:  ASTM C 1329.
	1. 41TUProductsU41T:  Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 41TULafarge North America Inc.U41T; Lafarge Mortar Cement or Magnolia Superbond Mortar Cement.


	F. Masonry Cement:  ASTM C 91.
	1. 41TUProductsU41T:  Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 41TUCemex S.A.B. de C.V.U41T; [Brikset Type N] [Citadel Type S] [Dixie Type S] [Kosmortar Type N] [Richmortar] [Victor Plastic Cement].
	b. 41TUEssroc, Italcementi GroupU41T; [Brixment] [or] [Velvet].
	c. 41TUHolcim (US) Inc.U41T; [Mortamix Masonry Cement] [Rainbow Mortamix Custom Buff Masonry Cement] [White Mortamix Masonry Cement].
	d. 41TULafarge North America Inc.U41T; [Magnolia Masonry Cement] [Lafarge Masonry Cement] [Trinity White Masonry Cement].
	e. 41TULehigh Cement CompanyU41T; [Lehigh Masonry Cement] [Lehigh White Masonry Cement].
	f. 41TUNational Cement Company, Inc.U41T; Coosa Masonry Cement.


	G. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar mixes and complying with ASTM C 979.  Use only pigments with a record of satisfactory performance in stone masonry mortar.
	1. 41TUProductsU41T:  Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 41TUDavis ColorsU41T; True Tone Mortar Colors.
	b. 41TULanxess CorporationU41T; Bayferrox Iron Oxide Pigments.
	c. 41TUSolomon ColorsU41T; SGS Mortar Colors.


	H. Colored Portland Cement-Lime Mix:  Packaged blend of portland cement, hydrated lime, and mortar pigments.  Mix shall produce color indicated or, if not indicated, as selected from manufacturer's standard colors.  Pigments shall not exceed 10 percen...
	1. 41TUProductsU41T:  Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 41TUHolcim (US) Inc.U41T; Rainbow Mortamix Custom Color Cement/Lime.
	b. 41TULafarge North America Inc.U41T; Eaglebond.
	c. 41TULehigh Cement CompanyU41T; Lehigh Custom Color Portland/Lime Cement.
	d. 41TUMutual Materials Co.U41T; DesignMix Colored Mortar Mix.


	I. Colored Masonry Cement Mix:  Packaged blend of masonry cement and mortar pigments.  Mix shall produce color indicated or, if not indicated, as selected from manufacturer's standard colors.  Pigments shall not exceed 5 percent of masonry cement by w...
	1. 41TUProductsU41T:  Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 41TUCemex S.A.B. de C.V.U41T; Richcolor Masonry Cement.
	b. 41TUEssroc, Italcementi GroupU41T; Flamingo-Brixment.
	c. 41TUHolcim (US) Inc.U41T; Rainbow Mortamix Custom Color Masonry Cement.
	d. 41TULafarge North America Inc.U41T; U.S. Cement Custom Color Masonry Cement.
	e. 41TULehigh Cement CompanyU41T; Lehigh Custom Color Masonry Cement.
	f. 41TUNational Cement Company, Inc.U41T; Coosa Masonry Cement.


	J. Aggregate:  ASTM C 144 and as follows:
	1. For pointing mortar, use aggregate graded with 100 percent passing 33TNo. 1633T  sieve.
	2. White Aggregates:  Natural white sand or ground white stone.
	3. Colored Aggregates:  Natural-colored sand or ground marble, granite, or other sound stone; of color necessary to produce required mortar color.
	a. Match Engineer's sample.


	K. Latex Additive:  Manufacturer's standard water emulsion, serving as replacement for part or all of gaging water, of type specifically recommended by latex-additive manufacturer for use with field-mixed portland cement mortar bed, and not containing...
	1. 41TUManufacturersU41T:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. 41TUBoiardi Products; a QEP company.U41T
	b. 41TUBostik, Inc.U41T
	c. 41TUC-Cure.U41T
	d. 41TUCustom Building Products.U41T
	e. 41TULaticrete International, Inc.U41T
	f. 41TUMAPEI Corporation.U41T
	g. 41TUMer-Krete Systems; ParexLahabra, Inc.U41T
	h. 41TUProSpec; Bonsal American; a division of Oldcastle Architectural Products Group.U41T
	i. 41TUSouthern Grouts & Mortars, Inc.U41T
	j. 41TUSummitville Tiles, Inc.U41T
	k. 41TUTEC Specialty Construction Brands, Inc.; an H. B. Fuller company.U41T


	L. Cold-Weather Admixture:  Nonchloride, noncorrosive, accelerating admixture complying with ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar of composition indicated.
	1. 41TUProductsU41T:  Subject to compliance with requirements, provide one of the following available products that may be incorporated into the Work include, but are not limited to, the following:
	a. 41TUEuclid Chemical Company (The), RPM International Inc.U41T; Accelguard 80.
	b. 41TUGrace Construction Products, a unit of W. R. Grace & Co. - Conn.U41T; Morset.
	c. Sonneborn Products, BASF Aktiengesellschaft; Trimix-NCA.


	M. Water:  Potable.

	2.4 Masonry Cleaners
	A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing mortar and grout stains, efflorescence, and other new construction stains from stone masonry surfaces without discoloring or damaging masonry surfaces; expr...
	1. 41TUManufacturersU41T:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. 41TUDiedrich Technologies, Inc.U41T
	b. 41TUDominion Restoration Products.U41T
	c. 41TUEaCo Chem, Inc.U41T
	d. 41TUHydrochemical Techniques, Inc.U41T
	e. 41TUProsoco, Inc.U41T



	2.5 Fabrication
	A. General:  Fabricate stone units in sizes and shapes required to comply with requirements indicated.
	1. For granite, comply with recommendations in NBGQA's "Specifications for Architectural Granite."
	2. For limestone, comply with recommendations in ILI's "Indiana Limestone Handbook."

	B. Cut stone to produce pieces of thickness, size, and shape indicated, including details on Drawings.
	C. Dress joints (bed and vertical) straight and at right angle to face unless otherwise indicated.  Shape beds to fit supports.
	D. Cut and drill sinkages and holes in stone for anchors and supports.
	E. Carefully inspect stone at quarry or fabrication plant for compliance with requirements for appearance, material, and fabrication.  Replace defective units before shipment.
	1. Clean sawed backs of stone to remove rust stains and iron particles.

	F. Gage backs of stones for adhered veneer if more than 33T81 sq. in.33T in area.
	G. Thickness of Stone:  Provide thickness indicated, but not less than the following:
	1. Thickness:  33T3.75 inch33T plus or minus 33T1/4 inch33T.

	H. Shape stone for type of masonry (pattern) as follows:
	1. Mosaic.

	I. Finish exposed stone faces and edges to comply with requirements indicated for finish and to match approved samples.
	1. Finish:  As indicated.
	a. Finish exposed ends of copings same as front and back faces.



	2.6 Mortar Mixes
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride.
	2. Use masonry cement mortar unless otherwise indicated.
	3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, regardless of weather conditions, to ensure that mortar color is consistent.
	4. Mixing Pointing Mortar:  Thoroughly mix cementitious and aggregate materials together before adding water.  Then mix again, adding only enough water to produce a damp, unworkable mix that will retain its form when pressed into a ball.  Maintain mor...

	B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in the form of a preblended mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Stone Masonry:  Comply with ASTM C 270, Proportion Specification.
	D. Latex-Modified Portland Cement Setting Mortar:  Proportion and mix portland cement, aggregate, and latex additive to comply with latex-additive manufacturer's written instructions.
	E. Cement-Paste Bond Coat:  Mix either neat cement and water or cement, sand, and water to a consistency similar to that of thick cream.
	1. For latex-modified, portland cement, setting-bed mortar, substitute latex admixture for part or all of water, according to latex-additive manufacturer's written instructions.

	F. Mortar for Scratch Coat over Metal Lath:  1 part portland cement, 1/2 part lime, 5 parts loose damp sand, and enough water to produce a workable consistency.
	G. Mortar for Scratch Coat over Unit Masonry:  1 part portland cement, 1 part lime, 7 parts loose damp sand, and enough water to produce a workable consistency.
	H. Pigmented Mortar:  Use colored cement product or select and proportion pigments with other ingredients to produce color required.  Do not add pigments to colored cement products.
	1. Pigments shall not exceed 10 percent of portland cement by weight.
	2. Pigments shall not exceed 5 percent of masonry cement by weight.
	3. Mix to match Engineer's sample.

	I. Colored-Aggregate Mortar:  Produce required mortar color by using colored aggregates and natural color or white cement as necessary.
	1. Mix to match Engineer's sample.



	PART 3 -  EXECUTION
	3.1 Examination
	A. Examine surfaces indicated to receive stone masonry, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of stone masonry.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 Preparation
	A. Clean dirty or stained stone surfaces by removing soil, stains, and foreign materials before setting.  Clean stone by thoroughly scrubbing with fiber brushes and then drenching with clear water.  Use only mild cleaning compounds that contain no cau...

	3.3 Setting Of Stone Masonry, General
	A. Perform necessary field cutting and trimming as stone is set.
	1. Use power saws to cut stone that is fabricated with saw-cut surfaces.  Cut lines straight and true, with edges eased slightly to prevent snipping.
	2. Use hammer and chisel to split stone that is fabricated with split surfaces.  Make edges straight and true, matching similar surfaces that were shop or quarry fabricated.
	3. Pitch face at field-split edges as needed to match stones that are not field split.

	B. Sort stone before it is placed in wall to remove stone that does not comply with requirements relating to aesthetic effects, physical properties, or fabrication, or that is otherwise unsuitable for intended use.
	C. Arrange stones in mosaic pattern with course heights as indicated, random lengths, and uniform joint widths, with offset between vertical joints as indicated.
	D. Arrange stones with color and size variations uniformly dispersed for an evenly blended appearance.
	E. Set stone to comply with requirements indicated on Drawings.  Install supports, fasteners, and other attachments indicated or necessary to secure stone masonry in place.  Set stone accurately in locations indicated with edges and faces aligned acco...
	F. Maintain uniform joint widths except for variations due to different stone sizes and where minor variations are required to maintain bond alignment if any.  Lay walls with joints not less than 33T3/8 inch33T at narrowest points or more than 33T1/2 ...
	G. Provide sealant joints of widths and at locations indicated.
	1. Keep sealant joints free of mortar and other rigid materials.
	2. Sealing joints is specified in Section 321373 "Concrete Paving Joint Sealants."


	3.4 Construction Tolerances
	A. Variation from Plumb:  For vertical lines and surfaces, do not exceed 33T1/4 inch in 10 feet33T , 33T3/8 inch in 20 feet33T, or 33T1/2 inch in 40 feet33T  or more.
	B. Measure variation from level, plumb, and position shown in plan as a variation of the average plane of each stone face from level, plumb, or dimensioned plane.
	C. Variation in Mortar-Joint Thickness:  Do not vary from joint size range indicated.
	D. Variation in Plane between Adjacent Stones:  Do not exceed one-half of tolerance specified for thickness of stone.

	3.5 Installation Of Adhered Stone Masonry Veneer
	A. Install lath over unit masonry and concrete to comply with ASTM C 1063.
	B. Coat backs of stone units and face of masonry backup with cement-paste bond coat, then butter both surfaces with setting mortar.  Use sufficient setting mortar so a slight excess will be forced out the edges of stone units as they are set.  Tap uni...
	C. Rake out joints for pointing with mortar to depth of not less than 33T1/2 inch33T before setting mortar has hardened.  Rake joints to uniform depths with square bottoms and clean sides.

	3.6 Pointing
	A. Prepare stone-joint surfaces for pointing with mortar by removing dust and mortar particles.  Where setting mortar was removed to depths greater than surrounding areas, apply pointing mortar in layers not more than 33T3/8 inch33T deep until a unifo...
	B. Point stone joints by placing and compacting pointing mortar in layers of not more than 33T3/8 inch33T deep.  Compact each layer thoroughly and allow to it become thumbprint hard before applying next layer.
	C. Tool joints, when pointing mortar is thumbprint hard, with a smooth jointing tool to produce the following joint profile:
	1. Joint Profile:  Smooth, flat face recessed 33T1/4 inch33T below edges of stone (raked joint)


	3.7 Adjusting And Cleaning
	A. Remove and replace stone masonry of the following description:
	1. Broken, chipped, stained, or otherwise damaged stone.  Stone may be repaired if methods and results are approved by Engineer.
	2. Defective joints.
	3. Stone masonry not matching approved samples and mockups.
	4. Stone masonry not complying with other requirements indicated.

	B. Replace in a manner that results in stone masonry matching approved samples and mockups, complying with other requirements, and showing no evidence of replacement.
	C. In-Progress Cleaning:  Clean stone masonry as work progresses.  Remove mortar fins and smears before tooling joints.
	D. Final Cleaning:  After mortar is thoroughly set and cured, clean stone masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on mockup; leave one-half of panel uncleaned for comparison purposes.  Obtain Engineer's approval of sample cleaning before cleaning stone masonry.
	3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent, polyethylene film, or waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaner; remove cleaner promptly by rinsing thoroughly with clear water.
	5. Clean stone masonry by bucket and brush hand-cleaning method described in BIA Technical Note No. 20, Revised II, using job-mixed detergent solution.
	6. Clean stone masonry with proprietary acidic cleaner applied according to manufacturer's written instructions.
	7. Clean limestone masonry to comply with recommendations in ILI's "Indiana Limestone Handbook."


	3.8 Excess Materials And Waste
	A. Excess Stone:  Stack excess stone where directed by Owner for Owner's use.
	B. Disposal as Fill Material:  Dispose of clean masonry waste, including mortar and excess or soil-contaminated sand, by crushing and mixing with fill material as fill is placed.
	1. Crush masonry waste to less than 33T4 inches33T  in greatest dimension.
	2. Mix masonry waste with at least 2 parts of specified fill material for each part of masonry waste.  Fill material is specified in Section 312000 "Earth Moving."
	3. Do not dispose of masonry waste as fill within 33T18 inches33T of finished grade.

	C. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as described above, and other waste, and legally dispose of off Owner's property.



	05 52 10_Pipe And Tube Railings
	PART 1 -  GENERAL
	1.1 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 Summary
	A. Section Includes:
	1. Steel railings.

	B. Related Sections:
	1. Division 3 Section "Cast-in-Place Concrete" for railings set in concrete steps.


	1.3 Performance Requirements
	A. Delegated Design:  Design railings, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Railings shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Handrails:
	a. Uniform load of 50 lbf/ ft. applied in any direction.
	b. Concentrated load of 200 lbf applied in any direction.
	c. Uniform and concentrated loads need not be assumed to act concurrently.


	C. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental...
	1. Temperature Change:  120 deg F ambient; 180 deg F, material surfaces.

	D. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

	1.4 Submittals
	A. Product Data:  For the following:
	1. Manufacturer's product lines of mechanically connected railings.
	2. Railing brackets.
	3. Grout, anchoring cement, and paint products.

	B. Shop Drawings:  Include plans, elevations, sections, details of railings, and attachments to other work.
	C. Samples for Initial Selection:  For products involving selection of color, texture, or design, including mechanical finishes on stainless steel.
	D. Samples for Verification:  For each type of exposed finish required.
	1. Sections of each distinctly different linear railing member, including handrails, top rails, posts, and balusters.
	2. Fittings and brackets.


	1.5 Quality Assurance
	A. Source Limitations:  Obtain each type of railing from single source from single manufacturer.
	B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
	3. AWS D1.6, "Structural Welding Code - Stainless Steel."


	1.6 Project Conditions
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.

	1.7 Coordination and Scheduling
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorages for railings.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concr...
	C. Schedule installation so wall attachments are made only to completed walls.  Do not support railings temporarily by any means that do not satisfy structural performance requirements.


	PART 2 -  PRODUCTS
	2.1 Metals, General
	A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails unless otherwise indicated.

	2.2 Steel Railings
	A. Tubing:  ASTM A 500 (cold formed) or ASTM A 513.
	B. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and weight are required by structural loads.
	1. Provide powder coated black finish for exterior installations.

	C. Plates, Shapes, and Bars:  ASTM A 36/A 36M.

	2.3 Fasteners
	A. General:  Provide the following:
	1. Type 304 stainless-steel fasteners complying with ASTM A 153/A 153M.

	B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	1. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless otherwise indicated.
	2. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless exposed fasteners are unavoidable or are the standard fastening method for railings indicated.
	3. Provide tamper-resistant flat-head machine screws for exposed fasteners unless otherwise indicated.

	D. Post-Installed Anchors: Torque-controlled expansion anchors capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined ...
	1. Material for Interior Locations:  Carbon-steel components zinc-plated to comply with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise indicated.
	2. Material for Exterior Locations and Where Stainless Steel is Indicated:  Alloy Group 1 (A1) stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 (ASTM F 836M).


	2.4 Miscellaneous Materials
	A. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.
	B. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	C. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

	D. Epoxy Zinc-Rich Primer:  Complying with MPI#20 and compatible with topcoat.
	E. Shop Primer for Galvanized Steel:  Primer formulated for exterior use over zinc-coated metal and compatible with finish paint systems indicated.
	F. Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation for mixing with water at Project site to create pourable anchoring, patching, and grouting compound.
	1. Water-Resistant Product:  At exterior location provide formulation that is resistant to erosion from water exposure without needing protection by a sealer or waterproof coating and that is recommended by manufacturer for exterior use.


	2.5 Fabrication
	A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural loads.
	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.  Use con...
	C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	D. Form work true to line and level with accurate angles and surfaces.
	E. Fabricate connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
	G. Connections:  Fabricate railings with welded connections unless otherwise indicated.
	H. Welded Connections:  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove flux immediately.
	4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after finishing and welded surface matches contours of adjoining surfaces.

	I. Welded Connections for Aluminum Pipe:  Fabricate railings to interconnect members with concealed internal welds that eliminate surface grinding, using manufacturer's standard system of sleeve and socket fittings.
	J. Nonwelded Connections:  Connect members with concealed mechanical fasteners and fittings.  Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.
	1. Fabricate splice joints for field connection using an epoxy structural adhesive if this is manufacturer's standard splicing method.

	K. Form changes in direction as follows:
	1. As detailed.

	L. Bend members in jigs to produce uniform curvature for each configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	M. Close exposed ends of railing members with prefabricated end fittings.
	N. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated.  Close ends of returns unless clearance between end of rail and wall is 1/4 inch (6 mm) or less.
	O. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, and anchors to interconnect railing members to other work unless otherwise indicated.
	1. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-resistant fillers, or other means to transfer loads through wall finishes to structural supports and prevent bracket or fitting rotation and crushing of substrate.

	P. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work.  Fabricate anchorage devices capable of withstanding loads imposed by railings.  Coordinate anchorage devices with supporting structure.
	Q. For railing posts set in concrete, provide stainless-steel sleeves not less than 6 inches (150 mm) long with inside dimensions not less than 1/2 inch (13 mm) greater than outside dimensions of post, with metal plate forming bottom closure.
	R. For removable railing posts, fabricate slip-fit sockets from stainless-steel tube or pipe whose ID is sized for a close fit with posts; limit movement of post without lateral load, measured at top, to not more than one-fortieth of post height.  Pro...
	1. Provide chain with eye, snap hook, and staple across gaps formed by removable railing sections at locations indicated.  Fabricate from same metal as railings.

	S. Toe Boards:  Where indicated, provide toe boards at railings around openings and at edge of open-sided floors and platforms.  Fabricate to dimensions and details indicated.

	2.6 Finishes, General
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...
	D. Provide exposed fasteners with finish matching appearance, including color and texture, of railings.

	2.7 Steel Finishes
	A. Galvanized Railings:
	1. Hot-dip galvanize exterior steel railings, including hardware, after fabrication.
	2. Comply with ASTM A 123/A 123M for hot-dip galvanized railings.
	3. Comply with ASTM A 153/A 153M for hot-dip galvanized hardware.
	4. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.
	5. Fill vent and drain holes that are exposed in the finished Work, unless indicated to remain as weep holes, by plugging with zinc solder and filing off smooth.

	B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other ferrous components.
	C. Preparing Galvanized Railings for Shop Priming:  After galvanizing, thoroughly clean railings of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner.
	D. For nongalvanized-steel railings, provide nongalvanized ferrous-metal fittings, brackets, fasteners, and sleeves; however, galvanize anchors to be embedded in exterior concrete or masonry.
	E. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." SSPC-SP 3, "Power Tool Cleaning."
	1. Exterior Railings:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	2. Railings Indicated to Receive Zinc-Rich Primer:  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	3. Railings Indicated to Receive Primers Specified in Section 099600 "High-Performance Coatings":  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	4. Other Railings:  SSPC-SP 3, "Power Tool Cleaning."

	F. Primer Application:  Apply shop primer to prepared surfaces of railings unless otherwise indicated.  Comply with requirements in SSPC-PA 1, "Shop, Field, and Maintenance Painting of Steel," for shop painting.  Primer need not be applied to surfaces...
	1. Shop prime uncoated railings with  universal shop primer.

	G. Shop-Painted Finish:
	1. Color:  Black



	PART 3 -  EXECUTION
	3.1 Examination
	A. Examine surfaces to verify that locations of concealed reinforcements have been clearly marked for Installer.  Locate reinforcements and mark locations if not already done.

	3.2 Installation, General
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m).
	3. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet (5 mm in 3 m).

	C. Corrosion Protection:  Coat concealed surfaces of aluminum that will be in contact with grout, concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.
	D. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	E. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.

	3.3 Railing Connections
	A. Nonwelded Connections:  Use mechanical or adhesive joints for permanently connecting railing components.  Seal recessed holes of exposed locking screws using plastic cement filler colored to match finish of railings.
	B. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with requirements for welded connections in "Fabrication" Article whether welding is performed in the shop or in the field.
	C. Expansion Joints:  Install expansion joints at locations indicated but not farther apart than required to accommodate thermal movement.  Provide slip-joint internal sleeve extending 2 inches (50 mm) beyond joint on either side, fasten internal slee...

	3.4 Anchoring Posts
	A. Form or core-drill holes not less than 5 inches (125 mm) deep and 3/4 inch (20 mm) larger than OD of post for installing posts in concrete.  Clean holes of loose material, insert posts, and fill annular space between post and concrete with nonshrin...
	B. Leave anchorage joint exposed with 1/8-inch (3-mm) buildup, sloped away from post anchoring material flush with adjacent surface.

	3.5 Adjusting and Cleaning
	A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop painting to comply with SSPC-PA 1 requirements for touching up sh...
	1. Apply by brush or spray to provide a minimum 2.0-mil  dry film thickness.

	B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint.

	3.6 Protection
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial Completion.



	12 93 00_Site Furnishings
	PART 1 -  GENERAL
	1.1 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 Summary
	A. Section Includes:
	1. Basketball Goal
	2. Tennis /  Volleyball Posts

	B. Related Sections:
	1. Division 31 Section "Earth Moving" for excavation installing subgrade for footings.
	2. Division 03 Section “Cast-in-Place Concrete” for footing installation.


	1.3 Submittals
	A. Product Data:  For each type of product.

	1.4 Delivery, Storage, and Handling
	A. Store and handle with care site furnishings to prevent any damage due to breaking, chipping, scratching or other causes.


	PART 2 -  PRODUCTS
	2.1 Basketball Goal
	A. Legend Playground Basketball System
	1. Manufacturer: First Team Inc, Hutchinson, KS 800.649.3688 30TUwww.firstteaminc.comU30T or approved equal.
	2. Model:  Legend Playground
	a. 6” Square Post
	b. 42”x60” Steel Backboard
	c. Unbreakable fixed goal
	d. Backboard: white graffiti-resistant powdercoat finish; orange shooters square.



	2.2 Tennis / Volleyball Posts
	A. DE60: Steel Volleyball / Tennis Pole
	1. Manufacturer: Sports Imports, Hilliard, OH 800.556.3198
	30TUwww.sportsimports.comU30T or approved equal.
	2. Model No.:
	a. DE60: Steel Volleyball / Tennis Pole



	2.3 Fabrication
	A. Factory Assembly:  Assemble components in the factory to greatest extent possible to minimize field assembly.  Clearly mark units for assembly in the field.

	2.4 General Finish Requirements
	A. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contr...


	PART 3 -  EXECUTION
	3.1 Examination
	A. Examine areas and conditions, with Installer present, for compliance with requirements for correct and level finished grade, mounting surfaces, installation tolerances, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 Installation, General
	A. Comply with manufacturer's written installation instructions unless more stringent requirements are indicated.  Complete field assembly of site furnishings where required.
	B. Unless otherwise indicated, install site furnishings after landscaping and paving have been completed.
	C. Install site furnishings level, plumb, true, and securely anchored at locations indicated on Drawings.



	26 05 05_00_Common Electrical Requirements
	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. Provide basic electrical system components including raceway, wire and cable, pull and junction boxes, outlet boxes, wiring devices, motor starters, disconnect switches, overcurrent protective devices, electrical equipment not furnished as an integ...
	B. Coordination of Electric and Telecommunication Providers
	1. Coordinate electric, telephone and cable TV utility company activities.
	a.  Provide electric, telephone and cable television utility companies a written schedule of electrical demolition activities and new work to ensure proper sequencing of each utility company's work.
	1) Keep the utility companies apprised of any schedule changes.



	C. Costs and Fees Associated with Electric and Telecommunication Providers
	1. Work performed by each utility company will be paid for by the Owner.
	2. Permit fees will be paid for by the Contractor.


	1.3 (From 16050) Permits And Fees
	A. Provide all necessary notices, obtain all permits, file all required plans, obtain all necessary approvals of governmental departments and utilities having jurisdiction over the electrical work and obtain all required certificates and inspections.

	1.4 (From 16050) Codes, Regulations And Standards
	A. All materials, equipment, apparatus and work shall be in accordance with the latest edition of the National Electrical Code, State and Local codes, and requirements of local utility companies.
	B. Electrical equipment and materials shall be approved by the Underwriters' Laboratories, Inc. or other national, well known testing laboratory as evidenced by listing or labeling.
	1. All equipment items or parts thereof shall bear the manufacturer's nameplate, which shall give all pertinent information for the particular item.
	a. Distributor's or contractor's nameplates will not be acceptable.


	C. Discrepancies.  Provide the more stringent requirement in case of discrepancies among the Contract Documents, Code requirements and industry standards.  Also, include item or arrangement of better quality, greater quantity or higher cost in Contrac...
	1. Notify Engineer in writing of identified discrepancies.

	D. Design Drawings: Drawings are diagrammatic in nature. Locations of electrical equipment and accessories are not intended to show every offset and fitting, nor every structural difficulty that may be encountered during the installation of the Work.
	1. Where necessary and after approval from the Engineer, revise alignment of work and equipment from that shown on Drawings without additional cost to the Owner.
	a. Identify revised locations on Record Drawings.



	1.5 Definitions  (From 16010)
	A. (From 16010)    The following terms are used in this Division and are defined as follows:
	1. "Provide":  To furnish and install, ready for safe and regular operation the item, material or service under discussion.
	2. "Furnish":  To purchase, acquire and deliver to the site, complete with related accessories.
	3. "Install":  To erect, mount and connect completely, by acceptable methods.
	4.   (Defined in EJCDC GC 1.01A.51; and AIA A201 1.1.3))
	5. "Concealed":  Embedded in masonry or other construction; or installed in furred spaces, trenches or crawl spaces; or installed within double partitions or hung ceilings; or in enclosures.
	6. "Exposed":  Visible to building occupants, excluding mechanical room and utility tunnel locations.
	7. "Equal":  Of weight, size, design, capacity and efficiency to meet requirements specified and shown, and of acceptable manufacture, as determined in the opinion of the Engineer.
	8. "Acceptable":  Acceptable, as determined in the opinion of the Engineer.
	9.   (Defined in EJCDC GC 1.01A.15; and AIA A201 3.1.1)
	10. "Named" Product:  Manufacturer's name for product, as recorded in published documents of latest issue as of date of Contract Documents.  Obtain Engineer's permission before using products of later or earlier model.


	1.6  Submittals - General
	A. Identify the following:
	1. Accessories and special/non-standard features and materials to be provided.
	2. List of accessories which are required for a proper installation but are NOT part of the submittal.
	a. In the latter case, identify the Section(s) under which the accessories are being provided.


	B. Format:  Include the following information on each submittal.  Failure to comply will result in submittal rejection.
	1. Specification Section and Paragraph under which equipment is specified.)
	2. Equipment or fixture identification corresponding to that used in Contract Documents.
	3. Descriptive data necessary to verify compliance with Contract Documents.

	C. Operation and Maintenance Manuals Format
	1. Arrange manuals in the following format:
	a. Tab A - Description of Electrical System and Component Parts, including function, normal operating characteristics and limiting conditions, performance curves, engineering data and tests, and complete nomenclature and manufacturer's number for repl...
	b. Tab B - Operating Procedures, including start-up, break-in, routine and normal operating instructions; regulation, control, stopping, shutdown and emergency instructions; summer and winter operating instructions; and any special operating instructi...
	c. Tab C - Sequence of Operation and Control Diagrams, corrected to show as-built conditions.
	d. Tab D - Copies of approved shop drawings, charts and diagrams.
	e. Tab E - Maintenance Procedures, including routine operations, guide to trouble-shooting; disassembly, repair and reassembly; alignment, adjusting and checking; servicing and lubrication schedule, and list of lubricants; manufacturer's installation ...
	f. Tab F - Parts List, including illustrations, assembly drawings and diagrams required for maintenance, predicted life of parts subject to wear, and recommendations for stocking spare parts.
	g. Tab G - Names, addresses and telephone numbers of manufacturer's representative and Service Company.
	h. Tab H - Other data, if required under pertinent Sections of these Specifications.


	D. Review Process:  Upon completion of submittal review, Action Submittals will be returned, marked with one of following notations: Furnish as Submitted, Furnish as Corrected, Revise and Resubmit, Rejected, or Submit Specified Item.
	1. Provide only materials and products noted as "Furnish as Submitted" or "Furnish as Corrected".


	1.7 INFORMATIONAL SUBMITTALS
	A. List of Proposed Manufacturers:  Submit prior to product and shop drawing submittals.
	B. Copies of notification letters, permits, certificates, and inspection reports.
	C. Manufacturers Guarantee:  Furnish standard manufacturers' guarantees for work. Such guarantees shall be in addition to, and not in lieu of, other liabilities under the law or by other provisions of the Contract Documents.

	1.8 Action Submittals
	A. Product Data:
	1. Manufacturer's specifications including materials of construction, metal gage, thickness and finish.
	2. Performance data, ratings, operating characteristics and operating limits.
	3. Electrical ratings and characteristics.
	4. Certifications requested, including UL label or listing.

	B. Certification:  Certify that system elements are of sufficient capacity to meet the specified performance requirements as set forth in Contract Documents.
	C. Shop Drawings
	1. Certified dimensional drawings including clearances required for maintenance or access.
	2. Wiring and control diagrams, where applicable.

	D. The selection and intention to use a product specified by name shall NOT excuse the need for timely submission of shop drawings for that product.
	E. Submission of shop drawings of unnamed manufacture or shop drawings at variance with the Contract Documents is NOT a proper request for substitution.
	F.  Samples
	1. Submit samples as requested by Engineer/Owner.
	2. Clearly identify samples that are submitted in lieu of shop drawings. Submit a minimum of two samples.
	a. Only one sample will be returned.  Keep the accepted sample at the job site office.



	1.9 Closeout Submittals
	A. Record Drawings
	1. Maintain and keep on site at all times, one complete set of blackline prints for Electrical and Communication work.  Promptly and accurately record changes, revisions and additions in a clear and neat format.
	2. Indicate daily progress on Record Drawings by coloring in the various lines, fixtures, apparatus and associated appurtenances as they are erected.
	3. Approval of requisition for payment of work installed will NOT be given unless supported by the Record Drawings.
	4. At the conclusion of work, deliver Record Drawings to Owner.

	B. Operation and Maintenance Manuals
	1. Submit Operation and Maintenance manuals for each system or piece of equipment, at least 4 weeks prior to request for acceptance of same.  Upon acceptance, furnish four copies of each manual to Engineer for transmittal to Owner.

	C. Video of Equipment Instruction Procedures.  Pertaining to the operation or programming of equipment.  Submit to Owner.
	D. Letter of Guarantee.
	E. Extended equipment warranty.

	1.10 (From 16011) Quality Assurance
	A. (also from 16010)  Only the best of workmanship in accordance with present standards and generally accepted construction practices will be acceptable. Any work which the workmanship is judged by the Engineer to be below the present standards or gen...

	1.11 Warranty
	A. Warranty materials, equipment and labor against defects for a period of one year from date of Substantial Completion. Repair or replace areas, materials and other systems damaged as a result of defects.
	1. Replace defective items (requiring excessive servicing) during warranty period at no additional cost to the Owner.
	2. Provide maintenance and emergency service including labor and materials during the warranty period at no additional cost to Owner.  Perform service and replace affected components within reasonable time period.



	PART 2 -  PRODUCTS
	2.1 General
	A. Materials for the Work are specified in the appropriate Specification Sections and may also be specified on the Drawings.

	2.2  Product Selection
	A. Contractor's options for selecting products are limited by Contract Document requirements and governing regulations and are NOT controlled by industry traditions or procedures experienced by Contractor on previous construction projects. Required pr...
	1. "Or Equal": Where named products are accompanied by the term "or equal" or words of similar effect, provide one of named products or propose substitute product according to "SUBSTITUTIONS" Article.
	2. Standards, Codes and Regulations: Where specification requires only compliance with a standard, code or regulation, Contractor may select any product which complies with requirements of that standard, code or regulation.
	3. Performance Requirements: Provide products which comply with specific performances indicated and which are recommended by manufacturer (in published product literature or by individual certification) for application intended. Overall performance of...

	B. Inclusion by name, of more than one manufacturer or fabricator, does NOT necessarily imply acceptability of standard products of those named. All manufacturers, named or proposed, shall conform, with modification as necessary, to criteria establish...

	2.3 Substitutions
	A. Substitution requests from vendors, suppliers and manufacturers may be submitted only during bid period. Requests for substitution will NOT be considered unless requests are received by the Engineer at least 7 days prior to Bid Due date AND all sup...
	B. Substitution request from Contractors may be submitted only after the award of Contract. Requests shall be in writing on Contractor's letterhead and shall include:
	1. Contractor's statement to the effect that proposed substitution will result in overall work equal to or better than, work originally intended.
	2. Contractor's detailed comparison of significant qualities between specified item and proposed substitution.
	3. Statement of effect on construction time, coordination with other affected work, and cost information or proposal.

	C. Substitution requests from contractors will only be considered if:
	1. Extensive revisions to Contract Documents are NOT required;
	2. Changes are in keeping with general intent of Contract Documents;
	3. Requests are submitted in a timely and proper manner, fully documented; and
	4. One or more of following conditions is satisfied; all as judged by Engineer:
	a. Where request is directly related to the "or equal" clause or words of similar effect in Contract Documents.


	D. The burden is upon the Contractor, supplier and manufacturer to satisfy to the Engineer that:
	1. The proposed substitute is equal to, or superior to, the item specified.
	2. The intent of the Contract Documents, including required performance, capacity, efficiency, quality, durability, safety, function, appearance, space clearances and delivery date, will be equaled or bettered.

	E. Changes in work of other trades, such as structural supports, which are required as a result of substitution and the associated costs for such changes, shall be the complete responsibility of the Contractor proposing the substitution. There shall b...


	PART 3 -  EXECUTION
	3.1 Installation
	A. (From 16010)    Install work as close as possible to layouts shown on Contract Drawings.  Modify work as necessary to:
	1. Provide maximum possible headroom and space clearances.
	2. Provide ready access to all parts of the work, for inspection, operation, safe maintenance and repair, and code conformance.
	3. Coordinate and arrange work to avoid conflicts with work of other trades.  Satisfactory space conditions shall be shown on coordination drawing submittals.

	B. Where space appears inadequate, consult Engineer before proceeding with installation.
	C. Finished work shall present a neat coordinated appearance.

	3.2 inspection Of work
	A. Do not cover or enclose work until it has been inspected, tested, and approved by the Owner's Representative and by authorities having jurisdiction.
	B. When requested, uncover and expose work that has not been completely inspected, tested and approved.  Repair and restore surfaces and enclosures at no additional cost to Owner.

	3.3  (From 16050)  Field Quality Control
	A. Instruct the Owner or the Owner's Representative in the operation, adjustment, and maintenance of electrical equipment. The procedures of any instructions pertaining to the operation and/or programming of equipment shall be video taped and two copi...
	B. Obtain services of manufacturer's representatives of major equipment during erection or construction of their respective equipment to insure proper installation of same. Failure to have such checks made by manufacturers shall place full responsibil...
	C. Test and adjust each system and equipment for which he is responsible during the progress of the work, as required by the Engineer, and shall thoroughly test the same under working conditions at the completion of the work.
	D. Coordinate activities related to the electrical work.

	3.4 Cleaning
	A. Remove debris at the close of each workday from work areas and adjacent occupied areas.   Maintain adjacent areas in a safe and useable condition.



	26 05 19 Power Conductors
	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. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.


	1.3 Definitions
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 Submittals
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For testing agency.
	C. Field quality-control test reports.

	1.5 Quality Assurance
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laborator...
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 Conductors And Cables
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. American Insulated Wire Corp.; a Leviton Company.
	2. General Cable Corporation.
	3. Senator Wire & Cable Company.
	4. Southwire Company.
	5. Approved Manufacturer

	B. Copper Conductors:  Comply with NEMA WC 70. Minimum size for power and lighting shall be No. 12.  Minimum size for low voltage control shall be No. 16.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW .
	D. Multiconductor Cable:  Comply with NEMA WC 70 for metal-clad cable, Type MC with separate internal ground wire.

	2.2 Connectors And Splices
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.
	6. Approved Manufacturer

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3 -  EXECUTION
	3.1 Conductor Material Applications
	A. Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 Conductor Insulation And Multiconductor Cable Applications And Wiring Methods
	A. Branch circuit conductors within lighting fixtures shall have minimum 90 degrees C. rating approved for fixture wiring.
	B. Final connections to equipment shall be made with copper insulated conductors installed in liquid tight flexible raceway. Minimum size ¾”.

	3.3 Installation Of Conductors And Cables
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	D. There shall be no splices in any conductors except where circuits are branched and located in accessible junction or outlet box.
	E. Unless otherwise noted, each conduit raceway shall contain only those conductors constituting a single feeder circuit.
	F. Branch circuit home runs shall not share a common neutral. Neutral conductors shall be of same size as phase conductors unless specifically noted otherwise.
	G. All feeder and branch circuits shall have a full size separate grounding conductor installed in the conduit.
	H. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems."

	3.4 Connections
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	C. All connections and pigtail splices for wires #14-#10 shall be made with insulated type "Y", "R", or "B" spring connectors or compression splices. Conductor sizes #8 and larger shall be made with compression connectors.
	D. Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger. Tape uninsulated conductors and connector with electrical tape to 150 percent of insulation rating of conductor.
	E. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature rise.
	F. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches (300 mm) of slack.

	3.5 Field Quality Control
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Perform tests and inspections and prepare test reports.
	C. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test feeder conductors.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.

	D. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	E. Remove and replace malfunctioning units and retest as specified above.



	26 05 26 Grounding and Bonding
	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. This Section includes methods and materials for grounding systems and equipment.

	1.3 Submittals
	A. Product Data:  For each type of product indicated.
	B. Other Informational Submittals:  Plans showing dimensioned as-built locations of grounding features specified in Part 3 "Field Quality Control" Article, including the following:
	1. Ground rods.
	2. Ground bar.

	C. Qualification Data:  For testing agency and testing agencies field supervisor.
	D. Field quality-control test reports.

	1.4 Quality Assurance
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laborator...
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 Conductors
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in diameter.
	5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

	C. Grounding Bus:  Rectangular bars of annealed copper, 1/4 by 2 inches (6 by 50 mm) in cross section, unless otherwise indicated; with insulators.

	2.2 Connectors
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.

	2.3 Grounding Electrodes
	A. Ground Rods:  Copper-clad steel; 3/4 inch by10 feet (19 mm by 3 m) in diameter.


	PART 3 -  EXECUTION
	3.1 Applications
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger, unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare copper conductor, No. 2/0 AWG minimum.
	1. Bury at least 24 inches (600 mm) below grade.

	C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On feeders with isolated ground, identify grounding conductor where visible to normal inspection, with alternating bands of green and yellow tape, with at leas...
	D. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service equipment, and elsewhere as indicated.
	1. Install bus on insulated spacers 1 inch (25 mm), minimum, from wall 6 inches (150 mm) above finished floor, unless otherwise indicated.
	2. Where indicated on both sides of doorways, route bus up to top of door frame, across top of doorway, down to specified height above floor, and connect to horizontal bus.

	E. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors, except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.


	3.2 Equipment Grounding
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.

	3.3 Installation
	A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Rods:  Drive rods until tops are 2 inches (50 mm) below finished floor or final grade, unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections without exposing steel or damaging coating, if any.

	C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, use a bolted clamp.

	D. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	E. All metal internal and external water pipes.

	3.4 Field Quality Control
	A. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following field tests and inspections and prepare test reports:
	B. Perform the following tests and inspections and prepare test reports:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal and at individual ground rods.  Make tests at ground rods before any conductors are connected.
	a. Measure ground resistance not less than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	3. Prepare dimensioned drawings locating each test well, ground rod and ground rod assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods d...

	C. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms.

	D. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Engineer promptly and include recommendations to reduce ground resistance.



	26 05 33 Raceway and Boxes
	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. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

	1.3 Definitions
	A. EMT:  Electrical metallic tubing.
	B. ENT:  Electrical nonmetallic tubing.
	C. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	D. FMC:  Flexible metal conduit.
	E. IMC:  Intermediate metal conduit.
	F. LFMC:  Liquidtight flexible metal conduit.
	G. LFNC:  Liquidtight flexible nonmetallic conduit.
	H. NBR:  Acrylonitrile-butadiene rubber.
	I. RNC:  Rigid nonmetallic conduit.

	1.4 Submittals
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, details, and attachments to other work.
	1. Custom enclosures and cabinets.
	2. For handholes and boxes for underground wiring, including the following:
	a. Duct entry provisions, including locations and duct sizes.
	b. Frame and cover design.


	C. Qualification Data:  For professional engineer and testing agency.
	D. Source quality-control test reports.

	1.5 Quality Assurance
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 Metal Conduit And Tubing
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose.
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex.
	7. Maverick Tube Corporation.
	8. O-Z Gedney; a unit of General Signal.
	9. Wheatland Tube Company.
	10. Approved Equal

	B. EMT:  ANSI C80.3.
	C. FMC:  Aluminum.
	D. LFMC:  Flexible steel conduit with PVC jacket.
	E. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Fittings for EMT:  Steel or die-cast, set-screw type.


	2.2 Nonmetallic Conduit And Tubing
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose.
	3. Arnco Corporation.
	4. CANTEX Inc.
	5. CertainTeed Corp.; Pipe & Plastics Group.
	6. Condux International, Inc.
	7. ElecSYS, Inc.
	8. Electri-Flex Co.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT/Cole-Flex.
	11. RACO; a Hubbell Company.
	12. Thomas & Betts Corporation.
	13. Approved Equal

	B. ENT:  NEMA TC 13.
	C. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
	D. LFNC:  UL 1660.
	E. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.
	F. Fittings for LFNC:  UL 514B.

	2.3 Metal Wireways
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper B-Line, Inc.
	2. Hoffman.
	3. Square D; Schneider Electric.
	4. Approved Equal

	B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise indicated.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Hinged type.
	E. Finish:  Manufacturer's standard enamel finish.

	2.4 Nonmetallic Wireways
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Hoffman.
	2. Lamson & Sessions; Carlon Electrical Products.
	3. Approved Equal

	B. Description:  PVC plastic, extruded and fabricated to size and shape indicated, with snap-on cover and mechanically coupled connections with plastic fasteners.
	C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.

	2.5 Surface Raceways
	A. Surface Metal Raceways:  Galvanized steel with snap-on covers.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Thomas & Betts Corporation.
	b. Wiremold Company (The).
	c. Approved Equal


	B. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with texture and color from manufacturer's standard colors.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Enduro Systems, Inc.; Composite Products Division.
	b. Hubbell Incorporated; Wiring Device-Kellems Division.
	c. Lamson & Sessions; Carlon Electrical Products.
	d. Panduit Corp.
	e. Wiremold Company (The); Electrical Sales Division.
	f. Approved Equal



	2.6 Boxes, Enclosures, And Cabinets
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman.
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	6. O-Z/Gedney; a unit of General Signal.
	7. RACO; a Hubbell Company.
	8. Robroy Industries, Inc.; Enclosure Division.
	9. Scott Fetzer Co.; Adalet Division.
	10. Spring City Electrical Manufacturing Company.
	11. Thomas & Betts Corporation.
	12. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.
	13. Approved Equal

	B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.
	E. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	F. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover.
	G. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
	2. Nonmetallic Enclosures:  Plastic.

	H. Cabinets:
	1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.


	2.7 Handholes And Boxes For Exterior Underground Wiring
	A. Description:  Comply with SCTE 77.
	1. Color of Frame and Cover:  Green.
	2. Configuration:  Units shall be designed for flush burial and have open bottom, unless otherwise indicated.
	3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	5. Cover Legend:  Molded lettering, "ELECTRIC."  Or "TELEPHONE."  as indicated for each service.

	B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel or fiberglass or a combination of the two.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. NewBasis.
	e. Approved Equal




	PART 3 -  EXECUTION
	3.1 Raceway Application
	A. See wiring methods indicated on drawings for raceway applications.
	B. Minimum Raceway Size:  3/4-inch (21-mm) trade size.
	C. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	D. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	E. Do not install aluminum conduits in contact with concrete.

	3.2 Installation Of Raceways
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 12 inches (300 mm) away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Arrange conduit to maintain headroom and present a neat appearance.
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Conceal raceway within finished walls, ceilings, and floors, unless otherwise indicated.
	G. Exposed conduit and conduit above accessible ceilings shall be run parallel with or at right angles to the walls of the building and adjacent piping.
	H. All metal conduit, enclosures and raceways for conductors shall be mechanically joined together to form a continuous electrical continuity and bond. Provide grounding bushings on all conduits 1-1/4 inches and larger.
	I. Conduits shall be in full lengths wherever possible and all ends shall be cut square, reamed and burred.
	J. Bring conduit to the shoulder of fittings and couplings and fasten securely.
	K. Use conduit bodies to make sharp changes in direction.
	L. Use hydraulic one-shot conduit bender or factory elbows for bends in conduit larger than 2 inches in size.
	M. Where conduit is concealed in block walls, install the conduit as the wall is being erected. Chasing of the walls is prohibited.
	N. The use of wooden plugs inserted in concrete or masonry units as base for fastenings conduits, tubing, boxes, cabinets, or other equipment shall be prohibited.
	O. The installation of conduit or tubing which has been crushed or deformed shall be prohibited.
	P. All conduits shall be plugged with approved discs during construction and be dry and clean before pulling wires.
	Q. Install conduit to prevent low spots which might accumulate water during or after installation. Where unavoidable, provide junction box with drain fitting at conduit low point.
	R. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	S. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	T. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each end of pull wire.
	U. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that...
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where otherwise required by NFPA 70.

	V. Flexible Conduit Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.


	3.3 Installation Of Outlet Boxes
	A. Outlet boxes for concealed wiring shall be galvanized sheet steel and shall have plaster rings as required for the depth of the wall or ceiling finish and for the wiring device mounted thereon.
	B. Provide extensions as required to bring box flush with finish surface.
	C. Outlet boxes and fittings shall be installed at each outlet switch or junction point of conduit or cable.
	D. Boxes shall be set plumb and true in building surface.
	E. Sectional boxes shall not be used in concrete.
	F. Locate boxes so outlets are not obstructed by pipes, ducts, or other items.
	G. Seal all unused openings.

	3.4 Installation Of Underground Conduit
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench and install backfill as shown on drawings.
	2. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process.  Firmly hand tamp back...
	3. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts throughout the length of the elbow.
	4. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches (75 mm) of concrete.
	b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 60 inches (1500 mm) from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.

	5. Install underground warning tape as specified in Division 26 “Identification for Electrical Systems”.


	3.5 Installation Of Underground Handholes And Boxes
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances.
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of other enclosures 1 inch (25 mm) above finished grade.

	3.6 Identification
	A. Apply identification to electrical raceway and boxes as specified in Division 26 “Identification for Electrical Systems”.

	3.7 Protection
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.




	26 05 53 ID for Elec Sys
	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. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Underground-line warning tape.
	5. Warning labels and signs.
	6. Instruction signs.
	7. Equipment identification labels.
	8. Miscellaneous identification products.


	1.3 Submittals
	A. Product Data:  For each electrical identification product indicated.
	B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule:  An index of nomenclature of electrical equipment and system components used in identification signs and labels.

	1.4 Quality Assurance
	A. Comply with ANSI A13.1[ and IEEE C2].
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.5 Coordination
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual;...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 Power Raceway Identification Materials
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage.

	C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.

	2.2 Armored And Metal-Clad Cable Identification Materials
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Colors for Raceways Carrying Circuits at 600 V and Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage.

	C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.

	2.3 Power And Control Cable Identification Materials
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.

	2.4 Conductor Identification Materials
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide.
	B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.

	2.5 Floor Marking Tape
	A. 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with black and white stripes and clear vinyl overlay.

	2.6 Underground-Line Warning Tape
	A. Tape:
	1. Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical and communications utility lines.
	2. Printing on tape shall be permanent and shall not be damaged by burial operations.
	3. Tape material and ink shall be chemically inert, and not subject to degrading when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	B. Color and Printing:
	1. Comply with ANSI Z535.1 through ANSI Z535.5.
	2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE.
	3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

	C. Description:  6 inch wide plastic tape, magnetic detectable type, with suitable warning legend described above equal to Seton Name Plate Co. style 57360.

	2.7 Warning Labels And Signs
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Baked-Enamel Warning Signs:
	1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 1/4-inch (6.4-mm) grommets in corners for mounting.
	3. Nominal size, 7 by 10 inches (180 by 250 mm).

	D. Metal-Backed, Butyrate Warning Signs:
	1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch (1-mm) galvanized-steel backing; and with colors, legend, and size required for application.
	2. 1/4-inch (6.4-mm) grommets in corners for mounting.
	3. Nominal size, 10 by 14 inches (250 by 360 mm).

	E. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES (915 MM)."


	2.8 Instruction Signs
	A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs up to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

	B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).

	2.9 Equipment Identification Labels
	A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm).

	2.10 Cable Ties
	A. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, self extinguishing, one piece, self locking, Type 6/6 nylon.
	1. Minimum Width:  3/16 inch (5 mm).
	2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi (82.7 MPa).
	3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
	4. Color:  Black.



	PART 3 -  EXECUTION
	3.1 Installation
	A. Verify identity of each item before installing identification products.
	B. Apply identification devices to surfaces that require finish after completing finish work.
	C. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	E. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at pe...
	F. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	G. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line warning tape directly above line at 12 inches (300 mm) below finished grade.  Use multiple tapes where width of multiple lines installed in a common ...

	3.2 Identification Schedule
	A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 20A, and 120V to ground.  Install labels at 30-foot (10-m) maximum intervals.
	B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the wiring system legend, circuit feeding and system voltage.
	C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed below for ungrounded service, feeder and branch-circuit conductors.
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having jurisdiction permit.
	b. Colors for 208/120-V Circuits:
	1) Phase A:  Black.
	2) Phase B:  Red.
	3) Phase C:  Blue.

	c. Colors for 480/277-V Circuits:
	1) Phase A:  Brown.
	2) Phase B:  Orange.
	3) Phase C:  Yellow.

	d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 6 inches (150 mm) from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible ...


	D. Install instructional sign including the color-code for grounded and ungrounded conductors using adhesive-film-type labels.
	E. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable.
	F. Workspace Indication:  Install floor marking tape to show working clearances in the direction of access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless otherwise indicated.  Do not install at flush-mounted panel...
	G. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive warning labels.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.

	H. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system o...
	I. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipmen...
	1. Labeling Instructions:
	a. Indoor Equipment:  Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are required, use labels 2 inches (50 mm) high.
	b. Outdoor Equipment:  Stenciled legend 4 inches (100 mm) high.
	c. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.
	d. Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

	2. Equipment to Be Labeled:
	a. Panelboards:  Typewritten directory of circuits in the location provided by panelboard manufacturer.  Panelboard identification shall be self-adhesive, engraved, laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.





	26 24 16 Panelboards
	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. Lighting and appliance branch-circuit panelboards.


	1.3 Definitions
	A. SVR:  Suppressed voltage rating.
	B. TVSS:  Transient voltage surge suppressor.

	1.4 Submittals
	A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, elect...
	B. Shop Drawings:  For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types and details for types other than NEMA 250, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Short-circuit current rating of panelboards and overcurrent protective devices.
	5. Include evidence of NRTL listing for series rating of installed devices.
	6. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	7. Include wiring diagrams for power, signal, and control wiring.
	8. Include time-current coordination curves for each type and rating of overcurrent protective device included in panelboards. Include selectable ranges for each type of overcurrent protective device.

	C. Qualification Data:  For qualified testing agency.
	D. Field Quality-Control Reports:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	E. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.5 Quality Assurance
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Comply with NEMA PB 1.
	F. Comply with NFPA 70.

	1.6 Delivery, Storage, And Handling
	A. Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	B. Handle and prepare panelboards for installation according to NECA 407 and NEMA PB 1.

	1.7 Project Conditions
	A. Environmental Limitations:
	1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...

	B. Service Conditions:  NEMA PB 1, usual service conditions, as follows:
	1. Ambient temperatures within limits specified.
	2. Altitude not exceeding 6600 feet (2000 m).

	C. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	1. Notify Owner no fewer than seven (7) days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Owner's written permission.
	3. Comply with NFPA 70E.


	1.8 Coordination
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...

	1.9 Warranty
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace transient voltage suppression devices that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.


	1.10 Extra Materials
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys:  Two spares for each type of panelboard cabinet lock.



	PART 2 -  PRODUCTS
	2.1 General Requirements For Panelboards
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces.
	B. Enclosures:  Flush- or surface-mounted cabinets as indicated on drawings.
	1. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged trim cover.
	2. Finishes:
	a. Panels and Trim:  Galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes:  Galvanized steel.
	c. Fungus Proofing:  Permanent fungicidal treatment for overcurrent protective devices and other components.

	3. Directory Card:  Inside panelboard door, mounted in transparent card holder.

	C. Phase, Neutral, and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.

	D. Conductor Connectors:  Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Main and Neutral Lugs:  Mechanical type.
	3. Ground Lugs and Bus-Configured Terminators:  Mechanical type.
	4. Feed-Through Lugs:  Mechanical type, suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.
	5. Subfeed (Double) Lugs:  Mechanical type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.

	E. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	F. Panelboard Short-Circuit Current Rating:  Rated for series-connected system with integral or remote upstream overcurrent protective devices and labeled by an NRTL.  Include size and type of allowable upstream and branch devices, listed and labeled ...
	G. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals.

	2.2 Lighting And Appliance Branch-Circuit Panelboards
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.
	5. Approved equal.

	B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.
	C. Mains:  Circuit breaker or lugs only as indicated on drawings.
	D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

	2.3 Disconnecting And Overcurrent Protective Devices
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Siemens Energy & Automation, Inc.
	4. Square D; a brand of Schneider Electric.
	5. Approved equal.

	B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers Less Than 250 amps:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.
	2. Electronic trip circuit breakers 250 amps and larger with rms sensing; field-replaceable rating plug or field-replicable electronic trip; and the following field-adjustable settings:
	a. Instantaneous trip.
	b. Long- and short-time pickup levels.
	c. Long- and short-time time adjustments.
	d. Ground-fault pickup level, time delay, and I2t response.

	3. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	4. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault protection (30-mA trip).
	5. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Comply with UL 1699; 120/240-V, single-pole configuration.
	6. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials.
	c. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
	d. Ground-Fault Protection:  [Integrally mounted] [Remote-mounted] relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.



	2.4 Panelboard Suppressors
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Current Technology; a subsidiary of Danahar Corporation.
	2. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	3. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	4. Liebert Corporation.
	5. Siemens Energy & Automation, Inc.
	6. Square D; a brand of Schneider Electric.
	7. Approved equal.

	B. Surge Protection Device:  IEEE C62.41-compliant, integrally mounted, solid-state, parallel-connected with sine-wave tracking suppression and filtering modules, UL 1449, second edition, short-circuit current rating matching or exceeding the panelboa...
	1. Accessories:
	a. Fuses rated at 200-kA interrupting capacity.
	b. Fabrication using bolted compression lugs for internal wiring.
	c. Integral disconnect switch.
	d. Redundant suppression circuits.
	e. Redundant replaceable modules.
	f. Arrangement with wire connections to phase buses, neutral bus, and ground bus.
	g. LED indicator lights for power and protection status.
	h. Audible alarm, with silencing switch, to indicate when protection has failed.
	i. Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of system operation.  Contacts shall reverse position on failure of any surge diversion module or on opening of any current-limiting device....
	j. Four-digit, transient-event counter set to totalize transient surges.

	2. Minimum single-impulse current ratings, using 8-by-20-mic.sec. waveform described in IEEE C62.41.2.
	a. Line to Neutral:  70,000 A.
	b. Line to Ground:  70,000 A.
	c. Neutral to Ground:  50,000 A.

	3. Withstand Capabilities:  12,000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec. surges with less than 5 percent change in clamping voltage.
	4. Protection modes and UL 1449 SVR for 240/120-V, single-phase, three-wire circuits shall be as follows:
	a. Line to Neutral:  400 V.
	b. Line to Ground:  400 V.
	c. Neutral to Ground:  400 V.




	PART 3 -  EXECUTION
	3.1 Examination
	A. Receive, inspect, handle, and store panelboards according to NECA 407 and NEMA PB 1.1.
	B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.
	C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 Installation
	A. Install panelboards and accessories according to NECA 407 and NEMA PB 1.1.
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	C. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	D. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.

	E. Install filler plates in unused spaces.
	F. Comply with NECA 1.

	3.3 Identification
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Division 26 Section "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads; incorporate Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are not acceptable.
	C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."
	D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Division 26 Section "Identification for Electrical Systems."

	3.4 Field Quality Control
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	E. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

	F. Panelboards will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken and observations after remedial action.

	3.5 Adjusting
	A. Adjust moving parts and operable component to function smoothly, and lubricate as recommended by manufacturer.

	3.6 Protection
	A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's written instructions.



	26 27 26 Wiring Devices
	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. This Section includes the following:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Wall-switch.


	1.3 Definitions
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	D. RFI:  Radio-frequency interference.
	E. TVSS:  Transient voltage surge suppressor.
	F. UTP:  Unshielded twisted pair.

	1.4 Submittals
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates.
	C. Samples:  One for each type of device and wall plate specified, in each color specified.
	D. Field quality-control test reports.
	E. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.

	1.5 Quality Assurance
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one ...
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 Manufacturers
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).
	5. Approved Equal.


	2.2 Straight Blade Receptacles
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498. Receptacle shall have composition base suitable for side wiring with screw terminals.

	2.3 GFCI Receptacles
	A. General Description:  Straight blade, [feed] [non-feed]-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when device is tripped. Receptacle shall have composition base suitabl...

	2.4 Snap Switches
	A. Comply with NEMA WD 1 and UL 20.
	B. Wall Switches: Switches shall be flush mounted, specification grade, quiet action, 20 AMP, 120/240 volt A/C with side connection screw terminals and toggle handle. Switches shall be single pole, double pole, 3-way, 4-way or key operated as indicate...
	C. Pilot Light Switches, 20 A:
	1. Description:  Single pole, with neon-lighted handle, illuminated when switch is "ON."

	D. Key-Operated Switches, 120/277 V, 20 A:
	1. Description:  Single pole, with factory-supplied key in lieu of switch handle.


	2.5 Wall Plates
	A. Single and combination types to match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material for Finished Spaces: Smooth, high-impact thermoplastic.

	B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R weather-resistant die-cast aluminum with lockable cover. Receptacles in wet locations shall be installed with an outlet enclosure clearly marked "Suitable For Wet Locations ...


	PART 3 -  EXECUTION
	3.1 Installation
	A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise noted.
	B. Conductors:
	1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted provided the outlet box is large enough.


	C. Device Installation:
	1. Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm) in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.

	D. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	E. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates.
	F. Light switches shall be installed on the knob side of doors; consult architectural plans and check all such locations. See legend on Drawings for mounting heights.
	G. See legend on Drawings for mounting heights of outlet boxes for wiring devices.

	3.2 Identification
	A. Comply with Division 26 Section "Identification for Electrical Systems."
	1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, stamped or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.


	3.3 Field Quality Control
	A. Perform tests and inspections and prepare test reports.
	1. Test Instruments:  Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated LED indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is not acceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units ...




	31 10 00_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. Removing existing vegetation.
	2. Clearing and grubbing.
	3. Stripping and stockpiling topsoil.
	4. Removing above-grade site improvements.

	B. Related Sections:
	1. Section 01 57 13 "Temporary Erosion And Sediment Control."
	2. Section 01 70 00 "Execution Requirements" for field engineering and surveying.
	3. Section 31 20 00 “Earth Moving.”


	1.3 Definitions
	A. 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.
	B. 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.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.
	D. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction, and indicated on Drawings.
	E. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.4 Material Ownership
	A. Cleared materials shall become Contractor’s property and shall be removed from the project site for proper disposal.

	1.5 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 videotape.
	2. Include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.

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

	1.6 Quality Assurance
	A. Where “Standard Specifications” is used, it shall mean “Rhode Island Department of Transportation Standard Specifications for Road and Bridge Construction, Amended August 2013” and issued supplements.
	B. Preconstruction Meeting:  Conduct meeting with Engineer and on-site supervisor and review the following:
	1. Clearing limits.
	2. Items or areas to be protected.


	1.7 Project 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 traffic ways if required by Owner or authorities having jurisdiction.

	B. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises.
	C. Utility Locator Service:  Comply with state laws pertaining to notifying utility companies prior to excavation. Notify Dig Safe, Inc. at least 72 hours, exclusive of weekend and legal holidays, before site clearing. Notification must be made no mor...
	D. Replace monuments and property boundary markers if damaged during construction at no expense to the Owner.  Replace promptly; do not leave until end of construction. Work shall be performed by a registered RI Professional Land Surveyor.
	E. Equipment Operations
	1. Do not operate equipment with tracks, treads, or wheels that cut or otherwise damage paved surfaces to remain.
	2. Operate equipment with care to prevent injury to overhanging branches and limbs of trees to remain.

	F. Do not commence site clearing operations until temporary erosion- and sedimentation-control measures are in place.
	G. Restore items and surfaces damaged by construction operations to existing condition or better.
	H. At no time shall construction equipment and materials be stored or use the existing pedestrian bridges.


	PART 2 -  PRODUCTS
	2.1 Materials
	A. See Division 31 Section "Earth Moving."


	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.

	C. Clearing shall be limited to areas indicated on Contract Drawings.

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

	3.3 Clearing And Grubbing
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
	2. Grind down stumps and remove roots, obstructions, and debris to a minimum depth of 18 inches below exposed subgrade or as required for new construction, whichever is greater.
	3. Chip removed tree branches and dispose of off-site.


	3.4 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. 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.
	2. Remove railroad ties and dispose of off-site
	3. Remove concrete curbing along the west side of the pond.


	3.5 Waste Materials
	A. Cleared and demolished materials shall become Contractor's property and shall be removed from project site for proper disposal at no additional cost.
	B. Remove trees, unsuitable material, obstructions, demolished materials, and waste materials, including trash and debris, and legally dispose of them from the Site.
	1. Separate recyclable materials produced during site clearing from other non-recyclable materials.  Store or stockpile without intermixing with other materials and transport them to recycling facilities.




	31 20 00_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. Preparing subgrades for structures, pavements, walk, lawns, and plantings.
	2. Excavating and backfilling.
	3. Subbase course for concrete walks and pavements, bituminous concrete, curbed retaining wall
	4. Subsurface drainage backfill for curbed retaining wall.

	B. Related Sections:
	1. Section 129300 “Site Furnishings”
	2. Section 311000 "Site Clearing"
	3. Section 329200 "Turf and Grasses"


	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.
	G. Fill: Soil materials used to raise existing grades.
	H. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that cannot be removed by rock excavating equipment equivalent to the following in size and performance ratings, without systematic drill...
	I. 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.
	J. 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.
	K. 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.
	L. Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.4 Submittals
	A. Qualification Data: For qualified testing agency and licensed surveyor.
	B. Material Test Reports:  From testing agency in accordance with Division 1 Section “Testing Laboratory Services” indicating and interpreting test results for compliance of the following with requirements indicated.  Prepare separate reports for each...
	1. Classification according to ASTM D 2487.
	2. Sieve analysis according to ASTM 6913
	3. Laboratory compaction curve according to ASTM D 1557 and ASTM D 698.
	4. Origin of material.
	5. Classification and laboratory compaction curve for on-site soil material, in accordance with the above requirements, when requested by the Engineer.
	6. Nuclear density testing according to ASTM D1557.
	7. For each source of crushed gravel, crushed stone, and riprap provide sieve analysis according to ASTM D 5519.

	C. Field Test Data Reports: For the following:
	1. Compaction Testing.
	2. Material Weight Slips:  Submit weight slips verifying the quantities of the following materials imported the site:
	a. Gravel Borrow (tons)
	b. Common Borrow (tons)


	1.5 Quality Assurance
	A. Comply with applicable requirements of NFPA 495, "Explosive Materials Code."
	B. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified according to ASTM E 329 to conduct soil materials and rock-definition testing, as documented according to ASTM D 3740 and ASTM E 548.
	C. Where “Standard Specifications” is used, it shall mean “Rhode Island Department of Transportation Standard Specifications for Road and Bridge Construction, Amended August 2013” and issued supplements.
	D. Perform excavation operations in accordance with Occupational Safety and Health Administration (OSHA) Regulations 1926.651 and 1926.652.
	E. All testing conducted by the Contractor shall be conducted by a qualified testing agency certified to do business in the State of Rhode Island.
	F. Soil analytical testing and frequency –In accordance with Division 1 Section “Testing Laboratory Services”.

	1.6 Project Conditions
	A. All such information and drawings of existing conditions are furnished only for the information and convenience of the Contractor.  It shall be understood and agreed that the Owner does not warrant or guarantee that materials encountered during con...
	B. Contact Dig Safe and utility owners before excavating.  Proceed with excavation only after utility locator service completes marking of utility locations.
	C. Extent of trench excavation and excavated areas shall be only as required to complete the work.  Contractor shall not conduct work on private property unless authorized by the Owner.
	D. Place excavated material, backfill and equipment a minimum of two feet from edge of excavation.  Cast excavated material so as not to interfere with ordinary use of the traveled way.


	PART 2 -  PRODUCTS
	2.1 General
	A. All material shall be new and provided by the Contractor unless otherwise stated herein or approved by the Owner or Landscape Architect.

	2.2 Soil Materials
	A. Satisfactory Soils:  Free of rock or gravel larger than three inches in any dimension, debris, waste, contaminants, frozen materials vegetation and other deleterious matter; meeting Standard Specification Section M.01.01
	B. Common Borrow:  Shall meet the requirements for Satisfactory Soils and the definition of Sandy Loam or Loamy Sand based on Unified Soil Classification System.
	C. Initial Backfill:  Shall meet the requirements for Gravel Borrow.
	D. Final Backfill: Final backfill shall consist of free-draining, non-frost susceptible backfill free of ice, snow, roots, sod, rubbish and other deleterious or organic matter and shall conform to the following gradation requirements:
	Sieve Size  Percent Passing by Weight

	3-Inch      100
	No. 10    30-95
	No. 40     10-70
	No. 200      0-6
	E. Gravel Borrow:  Naturally or artificially graded mixture of natural or crushed gravel, broken or crushed stone, and natural or crushed sand; Standard Specification, Subsection M.01.09; Table I, Column Ib.
	F. Excavation Protection Systems: OSHA 1926.652


	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 Preparation
	A. Protect structures, 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.

	3.3 Excavation, General
	A. 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 Engineer.  The Contract Sum will be adjusted for rock...
	B. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; together with soil, boulders, and other materials not classified as rock or unauthorized...
	C. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not classified as rock excavation is earth excavation.
	D. 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:
	1. 24 inches outside of concrete forms other than at footings.
	2. 12 inches outside of concrete forms at footings.
	3. 6 inches outside of minimum required dimensions of concrete cast against grade.


	3.4 Excavation For Structures
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and other constr...
	B. Excavation for Underground Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch.  Do not disturb bottom of excavations intended as bearing surfaces.
	1. Any disturbance to the bottom of an excavation shall be corrected by compacting the bottom of the excavation to provide a firm base.


	3.5 Excavation For Walks And Pavements
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.6 Subgrade Inspection
	A. Notify Engineer when excavations have reached required subgrade.
	B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Authorized additional excavation and replacement material will be paid for according to Contract provisions for unit prices.
	D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Engineer, without additional compensation.

	3.7 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 2,500 psi,...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Engineer.


	3.8 Storage Of Soil Materials
	A. Stockpile imported soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	B. Stockpile soil materials away from edge of excavations.  Do not store within drip line of trees.

	3.9 Backfill
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 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 and 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.

	3.10 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.

	3.11 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.


	3.12 Compaction
	A. Place backfill and fill soil materials in layers not more than 8 inch in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches 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 D 1557:
	1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches of existing subgrade and each layer of backfill or fill soil material at 95 percent.
	2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 92 percent.
	3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and compact each layer of backfill or fill soil material at 85 percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 85 percent.


	3.13 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 required elevations within the following tolerances:
	1. Turf or Unpaved Areas: Plus or minus 1 inch.
	2. Walks: Plus or minus ½- inch.
	3. Pavements: Plus or minus ½-inch.


	3.14 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 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 to required crown elevations and cross-slope grades.
	4. Place subbase course 6 inches or less in compacted thickness in a single layer.
	5. Place subbase course and base course that exceeds 6 inches in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches 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 D 1557.
	7. ASTM D 698.


	3.15 Field Quality Control
	A. Allow 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.
	B. 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...

	3.16 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 Engineer; 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.


	3.17 Disposal Of Surplus And Waste Materials
	A. Remove surplus waste materials, including, 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.




	31 32 00_Soil Stabilization
	32 12 16_Bituminous Concrete Paving
	PART 1 -  GENERAL
	1.1 Summary
	A. This Section includes the following:
	1. Bituminous concrete paving.
	2. Pavement-marking paint.

	B. Related Sections include the following:
	1. Division 31 Section "Earth Moving" for aggregate subbase and base courses and for aggregate pavement shoulders.
	2. Division 32 Section "Curbing" for concrete curbing.


	1.2 Definitions
	A. Bituminous Concrete Base Course: Asphalt-aggregate layer placed over subgrade, aggregate subbase course, or aggregate base course; and beneath bituminous concrete surface course.
	B. Bituminous Concrete Surface Course: The asphalt-aggregate top course of a bituminous concrete pavement, sometimes called a wearing course.
	C. DOT:  Department of Transportation.

	1.3 System Description
	A. Provide bituminous concrete paving according to materials, workmanship, and other applicable requirements of standard specifications of state or local DOT.
	1. Standard Specification:  Rhode Island Department of Transportation Standard Specifications for Road and Bridge Construction, Amended August 2013.
	2. Measurement and payment provisions and safety program submittals included in standard specifications do not apply to this Section.


	1.4 Submittals
	A. Job-Mix Design Certification:  For each job mix proposed for the Work, signed by the supplier.
	B. Qualification Data:  For bituminous concrete supplier.
	C. Material Certificates:  For each paving material, signed by manufacturers.
	D. Paint:  For pavement Markings

	1.5 Quality Assurance
	A. Supplier Qualifications:  A qualified supplier, registered with and approved by RI DOT.
	B. Regulatory Requirements:  Comply with RI DOT Standard specifications for bituminous concrete paving work.
	C. Asphalt-Paving Publication:  Comply with AI MS-22, "Construction of Hot Mix Asphalt Pavements," unless more stringent requirements are indicated.

	1.6 Delivery, Storage, and Handling
	A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing manufacturer's labels containing brand name and type of material, date of manufacture, and directions for storage.
	B. Store pavement-marking materials in a clean, dry, protected location within temperature range required by manufacturer.  Protect stored materials from direct sunlight.
	C. Transport bituminous concrete mixture in tight body trucks that have been previously cleaned of foreign material.
	1. Tightly cover trucks with waterproof canvas or other suitable covers.

	D. Deliver mixture within 25 deg F of approved job mix formula temperature.

	1.7 Project Conditions
	A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp or if the following conditions are not met:
	1. Prime and Tack Coats:  Minimum surface temperature of 60 deg F.
	2. Bituminous Concrete Base Course:  Minimum surface temperature of 40 deg F and rising at time of placement.
	3. Bituminous Concrete Surface Course:  Minimum surface temperature of 60 deg F at time of placement.

	B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a minimum ambient or surface temperature of 50 deg F and not exceeding 95 deg F.


	PART 2 -  PRODUCTS
	2.1 Bituminous Concrete
	A. Materials: Part 400 “Bituminous Pavements”of the Rhode Island Standard Specifications for Roads and Bridge Construction, Amended August 2013.
	B. Tack Coat:  AASHTO M 140 Grade SS-1 or SS-1H, emulsified asphalt or AASHTO M 208 Grade CSS-1 or CSS-1H, cationic emulsified asphalt, slow setting, diluted in half with water.

	2.2 Auxiliary Materials
	A. Waterborne Pavement-Marking Paint:
	1. Non-Heat-Applied: Article M.07.20 of Form 816, with a 15 minute drying time.
	a. Color:  white.



	2.3 Mixes
	A. Bituminous Concrete:  Dense, hot-laid, bituminous concrete plant mixes approved by authorities having jurisdiction and complying with the following requirements:
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.
	2. Course Depth and Class:  As indicated.



	PART 3 -  EXECUTION
	3.1 Examination
	A. Verify that surface to receive paving is dry and in suitable condition to support paving and imposed loads.
	B. Proof-roll subbase or aggregate base course using heavy, pneumatic-tired rollers to locate areas that are unstable or that require further compaction.
	C. Proceed with paving only after unsatisfactory conditions have been corrected.

	3.2 Coordination
	A. Paving and Irrigation Installers to coordinate location and installation of pavement sleeves for irrigation piping and wiring.

	3.3 Repairs
	A. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, bituminous concrete paving at a rate of 0.05 to 0.15 gal./sq. yd..
	1. Allow tack coat to cure undisturbed before applying bituminous concrete paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.

	B. Temporary Repair:  Fill excavated pavement area with bituminous concrete base mix to indicated thickness and, while still hot, compact flush with adjacent surface.
	C. Permanent Repair:  Partially fill excavated pavement area with bituminous concrete base mix and, while still hot, compact.  Cover bituminous concrete base course with compacted, bituminous concrete surface layer finished flush with adjacent surfaces.

	3.4 Surface Preparation
	A. General:  Immediately before placing bituminous concrete, remove loose and deleterious material from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving.
	1. Sweep loose granular particles from surface of unbound-aggregate base course.  Do not dislodge or disturb aggregate embedded in compacted surface of base course.

	B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd..
	1. Allow tack coat to cure undisturbed before applying bituminous concrete paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.


	3.5 Bituminous Concrete Placing
	A. Machine place hot bituminous concrete on prepared surface, spread uniformly, and strike off.  Place by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, and th...
	1. Place bituminous concrete base course in number of lifts and thicknesses indicated.
	2. Spread mix at minimum temperature of 250 deg F.
	3. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes, unless otherwise indicated.
	4. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in bituminous concrete paving mat.
	5. In areas inaccessible to pavers, use staked forms to maintain indicated line and grade.  Prevent segregation of mix when placing mix by hand.

	B. Place paving in consecutive strips not less than 10 feet 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.  Complete a section of bituminous concrete base course before placing bituminous concrete 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 bituminous concrete to prevent segregation of mix; use suitable hand tools to s...

	3.6 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 bituminous concrete course.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
	3. Offset transverse joints, in successive courses, a minimum of 24 inches.
	4. Construct transverse joints as described in AI MS-22, "Construction of Hot Mix Asphalt Pavements."
	5. Compact joints as soon as bituminous concrete will bear roller weight without excessive displacement.
	6. Compact material at joints to a density within 2 percent of specified course density.


	3.7 Compaction
	A. General:  Begin compaction as soon as placed paving material will bear roller weight without excessive displacement.  Compact material with hot, hand tampers or vibratory-plate compactors in areas inaccessible to rollers.
	1. Complete compaction before mix temperature cools to 185 deg F.

	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...
	C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while bituminous concrete is still hot enough to achieve specified density.  Continue rolling until course has been uniformly compacted to the following density:
	1. Average Density:  95 percent of reference maximum theoretical density according to AASHTO T 209, but not less than 92 percent nor greater than 97 percent.

	D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while bituminous concrete  is still warm.
	E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while material is still hot; compact thoroughly.
	F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh material.  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.

	3.8 Installation Tolerances
	A. Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
	1. Base Course:  Plus or minus 1/2 inch.
	2. Surface Course:  Plus 1/4 inch, no minus.

	B. Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 10-foot straightedge applied transversely or longitudinally to paved areas:
	1. Base Course:
	a. Roadways and Parking Lots:  3/8 inch.
	b. Sidewalks and Driveways:  1/4 inch.

	2. Surface Course:  1/4 inch.
	3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  Maximum allowable variance from template is 1/4 inch.

	C. Variation from Design Elevation: 1/4 inch.

	3.9 Pavement Marking
	A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with Engineer.
	B. Sweep and clean surface to eliminate loose material and dust.
	C. Apply paint with mechanical equipment to produce pavement markings, of dimensions indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum wet film thickness of 15 mils.

	3.10 Field Quality Control
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections and to prepare test reports.
	1. Testing agency will conduct and interpret tests and state in each report whether tested Work complies with or deviates from specified requirements.

	B. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	C. Thickness:  In-place compacted thickness of bituminous concrete courses will be determined according to ASTM D 3549.
	D. Surface Smoothness:  Finished surface of each bituminous concrete course will be tested for compliance with smoothness tolerances.
	E. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and compacted pavement according to AASHTO T 168.
	1. Reference maximum theoretical density will be determined by averaging results from four samples of bituminous concrete mixture delivered daily to site, prepared according to AASHTO T 209, and compacted according to job-mix specifications.
	2. In-place density of compacted pavement will be determined by testing core samples according to ASTM D 1188 or ASTM D 2726.
	a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement, with no fewer than 3 cores taken.
	b. Field density of in-place compacted pavement may also be determined by nuclear method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.


	F. Remove and replace or install additional bituminous concrete where test results or measurements indicate that it does not comply with specified requirements.

	3.11 Disposal
	A. Remove excess material from Project site, and legally dispose of them off-site.
	1. Do not allow excess materials to accumulate on-site.
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	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. Concrete Walks.
	2. Stamped Concrete Paving

	B. Related Sections:
	1. Section 033000  “Cast-in-Place Concrete” for walkway surfaces, footings, stairs, cheek walls and curbed retaining wall.


	1.3 Definitions
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.4 Submittals
	A. Product Data:  For each type of product indicated.
	B. Samples for Initial Selection:  For each type of product, ingredient, or admixture requiring color selection.
	C. Other Action Submittals:
	1. Design Mixtures:  For each concrete paving mixture.  Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

	D. Qualification Data:  For qualified ready-mix concrete manufacturer and testing agency.
	E. Material Certificates:  For the following, from manufacturer:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Fiber reinforcement.
	4. Admixtures.
	5. Curing compounds.
	6. Applied finish materials.
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.

	F. Material Test Reports:  For each of the following:
	1. Aggregates. Include service-record data indicating absence of deleterious expansion of concrete due to alkali-aggregate reactivity.

	G. Field quality-control reports.

	1.5 Quality Assurance
	A. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

	B. ACI Publications:  Comply with ACI 301 (ACI 301M) unless otherwise indicated.

	1.6 Project Conditions
	A. Traffic Control:  Maintain access for pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.1 Forms
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less.  Do not use notched and bent forms.

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

	2.2 Steel Reinforcement
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, fabricated from galvanized steel wire into flat sheets.
	B. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet.
	C. Epoxy-Coated Welded Wire Reinforcement:  ASTM A 884/A 884M, Class A, plain steel.
	D. Galvanized Reinforcing Bars:  ASTM A 767/A 767M, Class II zinc coated, hot-dip galvanized after fabrication and bending; with ASTM A 615/A 615M, Grade 60 (Grade 420) deformed bars.
	E. Steel Bar Mats:  ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60 (Grade 420), deformed bars; assembled with clips.
	F. Plain-Steel Wire:  ASTM A 82/A 82M, as drawn.
	G. Deformed-Steel Wire:  ASTM A 496/A 496M.
	H. Epoxy-Coated-Steel Wire:  ASTM A 884/A 884M, Class A coated.
	I. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420) plain-steel bars; zinc coated (galvanized) after fabrication according to ASTM A 767/A 767M, Class I coating.  Cut bars true to length with ends square and free of burrs.
	J. Epoxy-Coated, Joint Dowel Bars:  ASTM A 775/A 775M; with ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars.
	K. Tie Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
	L. Hook Bolts:  ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6), internally and externally threaded.  Design hook-bolt joint assembly to hold coupling against paving form and in position during concreting operations, and to permit removal withou...
	M. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from st...
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.
	2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.

	N. Epoxy Repair Coating:  Liquid, two-part, epoxy repair coating, compatible with epoxy coating on reinforcement.
	O. Zinc Repair Material:  ASTM A 780.

	2.3 Concrete Materials
	A. Cementitious Material:  Use the following cementitious materials, of same type, brand, and source throughout Project:
	1. Portland Cement:  ASTM C 150, portland cement Type I with the following:
	a. Fly Ash:  ASTM C 618, Class C or Class F.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregates:  ASTM C 33, Class 4S, uniformly graded.  Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size:  3/4 inch nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  Potable and complying with ASTM C 94/C 94M.
	D. Air-Entraining Admixture:  ASTM C 260.
	E. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with other admixtures and to contain no more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.

	F. 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 reinf...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Construction Chemicals - Building Systems; Rheocrete 222+.
	b. Cortec Corporation; MCI- 2005NS.
	c. Grace Construction Products, W. R. Grace & Co.; DCI-S.
	d. Sika Corporation; FerroGard 901.



	2.4 Curing Materials
	A. Absorptive Cover:  AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. White, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B, dissipating.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Anti-Hydro International, Inc.; A-H Curing Compound #2 WP WB.
	b. ChemMasters; Safe-Cure 2000.
	c. Conspec by Dayton Superior; D.O.T. Resin Cure White.
	d. Dayton Superior Corporation; Day-Chem White Pigmented Cure (J-10-W).
	e. Edoco by Dayton Superior; Resin Emulsion Cure V.O.C. (Type II).
	f. Euclid Chemical Company (The), an RPM company; Kurez VOX White Pigmented.
	g. Kaufman Products, Inc.; Thinfilm 450.
	h. Lambert Corporation; AQUA KURE - WHITE.
	i. L&M Construction Chemicals, Inc.; L&M CURE R-2.
	j. Meadows, W. R., Inc.; 1100-WHITE SERIES.
	k. SpecChem, LLC; PaveCure Rez White.
	l. Symons by Dayton Superior; Resi-Chem White.
	m. Vexcon Chemicals Inc.; Certi-Vex Enviocure White 100.



	2.5 Related Materials
	A. Joint Fillers:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork in preformed strips.
	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	C. Epoxy Bonding Adhesive:  ASTM C 881/C 881M, two-component epoxy resin capable of humid curing and bonding to damp surfaces; of class suitable for application temperature, of grade complying with requirements.
	D. Rock Salt:  Sodium chloride crystals, kiln dried, coarse gradation with 100 percent passing 3/8-inch (9.5-mm) sieve and 85 percent retained on a No. 8 (2.36-mm) sieve.

	2.6 Concrete Mixtures
	A. Prepare design mixtures, proportioned according to ACI 301 (ACI 301M), for each type and strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete design mixtures for the trial batch method.
	2. When automatic machine placement is used, determine design mixtures and obtain laboratory test results that meet or exceed requirements.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days): 4000 psi.
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45.
	3. Slump Limit:  4 inches, plus or minus 1 inch.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete, in accordance with ASTM C260.
	D. Chemical Admixtures:  Use admixtures according to 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.

	E. Cementitious Materials:  Limit percentage by weight of cementitious materials other than portland cement according to ACI 301 (ACI 301M) requirements as follows:
	1. Fly Ash or Pozzolan:  25 percent.
	2. Ground Granulated Blast-Furnace Slag:  50 percent.
	3. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag:  50 percent, with fly ash or pozzolan not exceeding 25 percent.

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

	2.7 Concrete Mixing
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For concrete batches of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete batches larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 cu. yd.
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.


	2.8 Stamped Concrete
	A. Manufacturer: Scofield Systems
	1. Product: New Brick Herringbone Pattern. Order #2050
	2. Color:
	a. Lithocrome color hardener A 26 Brick Red
	b. Lithocrome antiquing release 4910 slate gray
	c. Scofield cureseal-W Semi Gloss




	PART 3 -  EXECUTION
	3.1 Examination
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of excess yielding.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph.
	2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not less than 15 tons.
	3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch according to requirements in Division 31 Section "Earth Moving."

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 Preparation
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 Edge Forms and Screed Construction
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 Steel Reinforcement
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Zinc-Coated Reinforcement:  Use galvanized-steel wire ties to fasten zinc-coated reinforcement.  Repair cut and damaged zinc coatings with zinc repair material.
	F. Epoxy-Coated Reinforcement:  Use epoxy-coated steel wire ties to fasten epoxy-coated reinforcement.  Repair cut and damaged epoxy coatings with epoxy repair coating according to ASTM D 3963/D 3963M.
	G. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before placement.  Set mats for a minimum 2-inc...

	3.5 Joints
	A. General:  Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline unless otherwise indicated.
	1. When joining existing paving, place transverse joints to align with previously placed joints unless otherwise indicated.

	B. Construction Joints:  Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	1. Continue steel reinforcement across construction joints unless otherwise indicated.  Do not continue reinforcement through sides of paving strips unless otherwise indicated.
	2. Provide tie bars at sides of paving strips where indicated.
	3. Butt Joints:  Use epoxy bonding adhesive at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete.
	5. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 30 feet unless otherwise indicated on drawings.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.
	7. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into intervals of 5 feet unless otherwise indicated on drawings.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as f...
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 3/8-inch radius.  Repeat grooving of contraction joints after applying surface finishes. Eliminate grooving-tool ma...
	a. Tolerance:  Ensure that grooved joints are within 3 inches either way from centers of dowels.

	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before developin...
	a. Tolerance:  Ensure that sawed joints are within 3 inches either way from centers of dowels.


	E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a 3/8-inch radius.  Repeat tooling of edges after applying surface finishes.  Eliminate edging-tool marks on concrete surfaces.

	3.6 Concrete Placement
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 (ACI 301M) requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.  Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to ACI 301 (ACI 301M) by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	J. Slip-Form Paving:  Use design mixture for automatic machine placement.  Produce paving to required thickness, lines, grades, finish, and jointing.
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of slip-form paving machine during operations.

	K. Cold-Weather Placement:  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures.  Comply with ACI 306.1 and the following:
	1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	L. Hot-Weather Placement:  Comply with ACI 301 (ACI 301M) and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated in total amount ...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.7 Float Finishing
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats or by hand floating if area is small or inaccess...
	1. Broom Finish:  Draw a broom across float-finished concrete surface to match the surface of the existing sidewalk.


	3.8 Concrete Protection and Curing
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply according to manufacturer's w...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods:  Cure concrete by moisture curing or moisture-retaining-cover curing as follows:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover, placed in widest practicable width, with sides and ends lapped at least 12 inches and sealed by waterproof tape or adhesive.  Immediately repair any holes or t...


	3.9 Paving Tolerances
	A. Comply with tolerances in ACI 117 and as follows:
	1. Elevation:  3/4 inch.
	2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
	3. Surface:  Gap below 10-foot-long, unleveled straightedge not to exceed 1/2 inch.
	4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge:  1/2 inch per 12 inches of tie bar.
	5. Lateral Alignment and Spacing of Dowels:  1 inch.
	6. Vertical Alignment of Dowels:  1/4 inch.
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge:  1/4 inch per 12 inches of dowel.
	8. Joint Spacing:  3 inches.
	9. Contraction Joint Depth:  Plus 1/4 inch, no minus.
	10. Joint Width:  Plus 1/8 inch, no minus.


	3.10 Repairs and Protection
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section.  Remove work in complete sections from joint to joint unless otherwise approved by Engineer.
	B. Drill test cores, where directed by Engineer, when necessary to determine magnitude of cracks or defective areas.  Fill drilled core holes in satisfactory paving areas with portland cement concrete bonded to paving with epoxy adhesive.
	C. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep paving not more than two days before date scheduled for Substantial Completion inspections.



	32 13 73_Conc Paving Jt Sealants
	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. Cold-applied joint sealants.

	B. Related Sections:
	1. Division 32 Section "Concrete Paving" for constructing joints in concrete pavement.


	1.3 Preconstruction Testing
	A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing indicated below, Samples of materials that will contact or affect joint sealants.
	1. Use ASTM C 1087 to determine whether priming and other specific joint-preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	2. Submit no fewer than eight pieces of each type of material, including joint substrates, shims, joint-sealant backings, secondary seals, and miscellaneous materials.
	3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective measures including use of specially formulated primers.
	5. Testing will not be required if joint-sealant manufacturers submit joint-preparation data that are based on previous testing, not older than 24 months, of sealant products for compatibility with and adhesion to joint substrates and other materials ...


	1.4 Submittals
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Verification:  For each kind and color of joint sealant required, provide Samples with joint sealants in 1/2-inch wide joints formed between two 6-inch long strips of material matching the appearance of exposed surfaces adjacent to join...
	C. Pavement-Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.

	D. Qualification Data:  For qualified Installer.
	E. Product Certificates:  For each type of joint sealant and accessory, from manufacturer.
	F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for joint sealants.
	G. Preconstruction Compatibility and Adhesion Test Reports:  From joint-sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility with and adhesion to joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation needed for adhesion.


	1.5 Quality Assurance
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each type of joint sealant from single source from single manufacturer.
	C. Product Testing:  Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.

	D. Pre-installation Conference:  Conduct conference at Project site.

	1.6 Project Conditions
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F (5 deg C).
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.1 Materials
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:  To match exposed adjacent surfaces.

	2.2 Cold-Applied Joint Sealants
	A. Single-Component, Nonsag, Silicone Joint Sealant for Concrete:  ASTM D 5893, Type NS.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Crafco Inc., an ERGON company; RoadSaver Silicone.
	b. Dow Corning Corporation; 888.
	c. Pecora Corporation; 301 NS.


	B. Single-Component, Self-Leveling, Silicone Joint Sealant for Concrete:  ASTM D 5893, Type SL.
	1. Products:  Subject to compliance with requirements available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Crafco Inc., an ERGON company; RoadSaver Silicone SL.
	b. Dow Corning Corporation; 890-SL.
	c. Pecora Corporation; 300 SL.


	C. Multicomponent, Pourable, Traffic-Grade, Urethane Joint Sealant for Concrete:  ASTM C 920, Type M, Grade P, Class 25, for Use T.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Pecora Corporation; Urexpan NR-200.
	b. Crafco Inc., an ERGON company; Superseal 444/777.


	D. Hot-Applied, Single-Component Joint Sealant for Concrete and Asphalt:  ASTM D 6690, Types I, II, and III.

	2.3 Joint-Sealant Backer Materials
	A. General:  Provide joint-sealant backer materials that are non-staining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by joint-sealant manufacturer based on field exper...
	B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants:  ASTM D 5249, Type 1, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.
	C. Round Backer Rods for Cold-Applied Joint Sealants:  ASTM D 5249, Type 3, of diameter and density required to control joint-sealant depth and prevent bottom-side adhesion of sealant.
	D. Backer Strips for Cold- and Hot-Applied Joint Sealants:  ASTM D 5249; Type 2; of thickness and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.

	2.4 Primers
	A. Primers:  Product recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.


	PART 3 -  EXECUTION
	3.1 Examination
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 Preparation
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.
	B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacture...

	3.3 Installation of Joint Sealants
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install joint-sealant backings of kind indicated to support joint sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement c...
	1. Do not leave gaps between ends of joint-sealant backings.
	2. Do not stretch, twist, puncture, or tear joint-sealant backings.
	3. Remove absorbent joint-sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install joint sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place joint sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Joint Sealants:  Immediately after joint-sealant application and before skinning or curing begins, tool sealants according to the following requirements to form smooth, uniform beads of configuration indicated; to eliminate air po...
	1. Remove excess joint sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.


	PART 4 -  Cleaning
	A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work progresses, by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.
	4.2 Protection
	A. Protect joint sealants, during and after curing period, from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Complet...

	4.3 Pavement-Joint-Sealant Schedule
	A. Joint-Sealant Application:  Joints within cement concrete pavement.
	1. Joint Location:
	a. Expansion and isolation joints in cast-in-place concrete pavement.
	b. Contraction joints in cast-in-place concrete slabs.
	c. Other joints as indicated.

	2. Silicone Joint Sealant for Concrete:  Single component, self-leveling.
	3. Urethane Joint Sealant for Concrete:  Multicomponent, pourable, traffic-grade.
	4. Hot-Applied Joint Sealant for Concrete:  Single component.
	5. Joint-Sealant Color:  As indicated by manufacturer's designations.




	32 16 14_00 Curbing
	PART 1 -  GENERAL
	1.1 Related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 Summary
	A. This Section includes the following:
	1. Precast concrete curbing around playground area.
	2. Precast concrete curbing at roadway and proposed shed

	B. Related Sections
	1. Division 32 Section “Concrete Paving” for cast-in-place concrete walks.
	2. Division 32 Section “Earth Moving” for subbase installation.


	1.3 Submittals
	A. Material Certification.  For each product, certifying material meets the Specification requirements.

	1.4 Quality Assurance
	A. Where “Standard Specifications” is used, it shall mean “Rhode Island Department of Transportation Standard Specifications for Road and Bridge Construction, Amended August 2013” and issued supplements.


	PART 2 -  PRODUCTS
	2.1 General
	A. All material shall be new and provided by the Contractor unless otherwise stated herein or approved by the Owner or Engineer.

	2.2 Materials
	A. Precast Concrete Curbing:  Concrete for curbing shall be Class Z(AE) and shall conform to the applicable requirements of section 601; portland cement concrete, of the standard specifications.
	1. Compressive Strength at 28 Days:  4000 psi minimum.
	2. Air-entrainment: 5 to 7 percent.

	B. Dowels:  Galvanized steel.
	C. Expansion- and Isolation-Joint Filler Strips:  Division 32 Section “Concrete Paving.”


	PART 3 -  EXECUTION
	3.1 Installation
	A. Excavate, prepare foundation, set curb, and point joints in accordance with Section 906.03 of the standard specifications.
	1. Install curbing as indicated and as recommended by manufacturer.

	B. Transition Curbing. Provide transition curbing for handicap ramps where indicated.

	3.2 Installation Tolerances
	A. Curb Alignment:  1/4-inch maximum, as determined by using a 10-foot straight edge along front face of curb.



	32 17 26 TACTILE WARNING SURFACING
	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. Detectable warning mats.

	B. Related Requirements:
	1. Section 321313 "Concrete Paving" for concrete walkways serving as substrates for tactile warning surfacing.


	1.3 Action Submittals
	A. Product Data: For each type of product.
	B. Samples for Initial Selection: For each type of exposed finish requiring color selection.
	C. Samples for Verification: For each type of tactile warning surface, in manufacturer's standard sizes unless otherwise indicated, showing edge condition, truncated-dome pattern, texture, color, and cross section; with fasteners and anchors.

	1.4 Project Conditions
	A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen subgrade or setting beds. Remove and replace unit paver work damaged by frost or freezing.
	B. Weather Limitations for Adhesive Application:
	1. Apply adhesive only when ambient temperature is above 50 deg F and when temperature has not been below 35 deg F  for 12 hours immediately before application. Do not apply when substrate is wet or contains excess moisture.

	C. Weather Limitations for Mortar and Grout:
	1. Cold-Weather Requirements: Comply with cold-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.
	2. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602. Provide artificial shade and windbreaks, and use cooled materials as required. Do not apply mortar to substrates with temperatures of...
	a. When ambient temperature exceeds 100 deg F , or when wind velocity exceeds 8 mph and ambient temperature exceeds 90 deg F, set unit pavers within 1 minute of spreading setting-bed mortar.



	1.5 Warranty
	A. Special Warranty: Manufacturer agrees to repair or replace components of tactile warning surfaces that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Deterioration of finishes beyond normal weathering and wear.
	b. Separation or delamination of materials and components.

	2. Warranty Period: Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 Tactile Warning Surfacing, General
	A. Accessibility Requirements: Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings and Facilities and ICC A117.1 for tactile warning surfaces.
	1. For tactile warning surfaces composed of multiple units, provide units that when installed provide consistent side-to-side and end-to-end dome spacing that complies with requirements.

	B. Source Limitations: Obtain each type of tactile warning surfacing, anchor, and fastener from single source with resources to provide materials and products of consistent quality in appearance and physical properties.
	C. Color: As selected by Landscape Architect from manufacturer's full line of colors.

	2.2 Accessories
	A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of tactile warning surfaces, noncorrosive and compatible with each material joined, and complying with the following:
	1. Furnish stainless-steel fasteners for exterior use.
	2. Fastener Heads: For nonstructural connections, use flathead or oval countersunk screws and bolts with tamper-resistant heads, colored to match tile.

	B. Adhesive: As recommended by manufacturer for adhering tactile warning surfacing unit to pavement.
	C. Sealant: As recommended by manufacturer for sealing perimeter of tactile warning surfacing unit.


	PART 3 -  EXECUTION
	3.1 Examination
	A. Verify that pavement is in suitable condition to begin installation according to manufacturer's written instructions. Verify that installation of tactile warning surfacing will comply with accessibility requirements upon completion.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 Installation of Tactile Warning Surfacing
	A. General: Prepare substrate and install tactile warning surfacing according to manufacturer's written instructions unless otherwise indicated.
	B. Place tactile warning surfacing units in dimensions and orientation indicated. Comply with location requirements of AASHTO MP 12.

	3.3 Cleaning and Protection
	A. Remove and replace tactile warning surfacing that is broken or damaged or does not comply with requirements in this Section. Remove in complete sections from joint to joint unless otherwise approved by Architect. Replace using tactile warning surfa...
	B. Protect tactile warning surfacing from damage and maintain free of stains, discoloration, dirt, and other foreign material.



	32 18 10_Poured in Place Rubberized Playground Surface
	PART 1 - GENERAL
	A. Section Includes:
	1. Poured-in-Place Playground Surfacing System: Super-7

	B.  Related Sections:
	2. Section 033000  “Cast-in-Place Concrete” for base

	A. Performance Requirements: Provide a 2 layer rubber-urethane playground surfacing system which has been designed, manufactured and installed to meet the following criteria:
	A. General: Submit listed submittals in accordance with Conditions of the Contract and Division 1 Submittal Procedures Section.
	B. Product Data: Submit manufacturer’s product data and installation instructions.
	C. Verification Samples: Submit manufacturer’s standard verification samples of 9" x 9" (229 x 229 mm) minimum.
	D. Quality Assurance/Control Submittals: Submit the following:
	E. Closeout Submittals: Submit the following:
	A. Qualifications: Utilize an installer approved and trained by the manufacturer of the playground surfacing system, having experience with other projects of the scope and scale of the work described in this section.
	B. Certifications: Certification by manufacturer that installer is an approved applicator of the playground surfacing system.
	C. International Play Equipment Manufacturers Association (IPEMA) certified.
	A. General: Comply with Division 1 Product Requirement Section.
	B. Delivery: Deliver materials in manufacturer’s original, unopened, undamaged containers with identification labels intact.
	C. Storage and Protection: Store materials protected from exposure to harmful environmental conditions and at a minimum temperature of 40 degrees F (4 degrees C) and a maximum temperature of 90 degrees F (32 degrees C).
	A. Environmental Requirements: Install surfacing system when minimum ambient temperature is 40 degrees F (1 degree C) and maximum ambient temperature is 90 degrees F (32 degrees C). Do not install in steady or heavy rain.
	A. Project Warranty: Refer to Conditions of the Contract for project warranty provisions.
	B. Manufacturer’s Warranty: Submit, for Owner’s acceptance, manufacturer’s standard warranty document executed by authorized company official. Manufacturer’s warranty is in addition to, and not a limitation of, other rights Owner may have under contra...
	C. Proper drainage is critical to the longevity of the PlayBound Poured-in-Place surfacing system. Inadequate drainage will cause premature breakdown of the poured system in affected areas; and void the warranty.

	PART 2 – PRODUCTS
	A. Manufacturer: Surface America, Inc.
	B. Proprietary Products/Systems. Poured-in-place playground surfacing system, including the following:
	A. Substitutions: Manufacturers and products approved equal.
	A. Required mix proportions by weight:

	PART 3 – EXECUTION
	A. Comply with the instructions and recommendations of the playground surfacing manufacturer.
	A. Substrate preparation must be in accordance with surfacing manufacturer’s specification. New asphalt must be fully cured – up to 30 days. New concrete must be fully cured – up to 7 days.
	B. Proper drainage is critical to the longevity of the PlayBound Poured-in-Place surfacing system. Inadequate drainage will cause premature breakdown of the poured system in affected areas; and void the warranty.
	A. Surface Preparation: Using a brush or short nap roller, apply primer to the substrate perimeter and any adjacent vertical barriers such as playground equipment support legs, curbs or slabs that will contact the surfacing system at the rate of 300 f...
	A. Do not proceed with playground surfacing installation until all applicable site work, including substrate preparation, fencing, playground equipment installation and other relevant work, has been completed.
	B. Basemat Installation:
	C. Primer Application: Using a brush or short nap roller, apply primer to the basemat perimeter and any adjacent vertical barriers such as playground equipment support legs, curbs or slabs that will contact the surfacing system at the rate of 300 ft2/...
	D. Top Surface Installation:
	A. Protect the installed playground surface from damage resulting from subsequent construction activity on the site.
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	SECTION 321823.43 - CONCRETE BASKETBALL & MULTI-PURPOSE COURT SURFACE
	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
	1. Concrete basketball & multi-purpose court surface color coating system.

	B. Related Requirements
	1. Division 3   “Cast-in-Place Concrete” for basketball hoop and tennis pole foundations.
	2. Division 12 – “Site Furnishings” for basketball hoop and tennis poles.

	1.3 SUBMITTALS
	A. Comply with Section 01 33 00 – Submittal Procedures.
	C. Product Data:  Submit manufacturer’s product data, including surface and crack preparation and application instructions.
	D. Samples:  Submit manufacturer’s color samples of color coating.
	E. Manufacturer’s Certification:  Submit manufacturer’s certification that materials comply with specified requirements and are suitable for intended application.
	F. Manufacturer’s Project References:  Submit manufacturer’s list of successfully completed concrete basketball & multi-purpose court surface color coating system projects, including project name, location, and date of application.
	G. Applicator’s Project References:  Submit applicator’s list of successfully completed concrete basketball & multi-purpose court surface color coating system projects, including project name, location, type and quantity of color coating system applie...
	H. Warranty Documentation:  Submit manufacturer’s standard warranty.

	1.4 QUALITY ASSURANCE
	A. Manufacturer’s Qualifications:
	1. Manufacturer regularly engaged, for past 5 years, in manufacture of concrete basketball & multi-purpose court surface color coating systems of similar type to that specified.
	2. United States owned company.
	3. Member:  ASBA.

	B. Applicator's Qualifications:
	1. Applicator regularly engaged, for past 3 years, in application of basketball & multi-purpose court surface color coating systems of similar type to that specified.
	2. Employ persons trained for application of basketball & multi-purpose court surface color coating systems.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Delivery and Acceptance Requirements:  Deliver materials to site in manufacturer’s original, unopened containers and packaging, with labels clearly identifying product name and manufacturer.
	B. Storage and Handling Requirements:
	1. Store and handle materials in accordance with manufacturer’s instructions.
	2. Keep materials in manufacturer’s original, unopened containers and packaging until application.
	3. Store materials in clean, dry area indoors.
	4. Store materials out of direct sunlight.
	5. Keep materials from freezing.
	6. Protect materials during storage, handling, and application to prevent contamination or damage.
	7. Close containers when not in use.


	1.6 AMBIENT CONDITIONS
	A. Do not apply concrete basketball & multi-purpose court surface color coating system when air or surface temperatures are below 50 degrees F during application or within 24 hours after application.
	B. Do not apply concrete basketball & multi-purpose court surface color coating system when rain is expected during application or within 24 hours after application.


	PART 2 PRODUCTS
	2.1 MANUFACTURER
	A. SportMaster Sport Surfaces, PO Box 2277, 2520 South Campbell Street, Sandusky, Ohio 44870.  Toll Free 800-326-1994.  Fax 877-825-9226.  Website www.sportmaster.net.  E-mail info@sportmaster.net.  Or approved equal.

	2.2 MATERIALS
	A. Concrete Basketball & Multi-Purpose Court Surface Color Coating System:  SportMaster Color Coating System.
	B. Crack Sealant:  SportMaster “Crack Magic” or approved equal.
	1. 100 percent acrylic emulsion elastomeric crack sealant.
	2. Seals cracks and expansion joints up to 1/2 inch wide in concrete pavement.
	3. Weight per Gallon at 77 Degrees F:  8.8 lbs., plus or minus 0.5 lbs.
	4. Non-Volatile Material:  61 percent, plus or minus 5 percent.

	C. Crack Filler:  SportMaster “Acrylic Crack Patch” or approved equal.
	1. 100 percent acrylic emulsion trowel-grade crack filler.
	2. Fills cracks in concrete pavement up to 1 inch wide.
	3. Chemical Characteristics, by Weight, Minimum:
	a. Acrylic Emulsion:  10.0 percent.
	b. Hiding Pigment:  0.2 percent.
	c. Mineral Inert Fillers:  78.0 percent.
	d. Film Formers, Additives:  1.8 percent.
	e. Water:  8.5 percent.

	4. Weight per Gallon at 77 Degrees F:  15.2 lbs., plus or minus 1.0 lbs.
	5. Non-Volatile Material:  80 percent, plus or minus 5 percent.

	D. Patch Binder:  SportMaster “Acrylic Patch Binder” or approved equal.
	1. 100 percent acrylic emulsion liquid binder.
	2. Mix on-site with sand and cement.
	3. Levels and repairs low spots and depressions up to 3/4 inch deep in concrete pavement.
	4. Weight per Gallon at 77 Degrees F:  8.8 lbs., plus or minus 0.5 lbs.

	E. Filler Course:  SportMaster “Acrylic Resurfacer” or approved equal.
	1. 100 percent acrylic emulsion resurfacer.
	2. Mix on-site with silica sand.
	3. Apply to adhesion promoter or previously colored acrylic surfaces in preparation of color coating system.
	4. Chemical Characteristics, by Weight, Minimum:
	a. Acrylic Emulsion:  44.0 percent.
	b. Hiding Pigment:  2.0 percent.
	c. Mineral Inert Fillers:  5.0 percent.
	d. Film Formers, Additives:  0.2 percent.
	e. Water:  45.0 percent.

	5. Weight per Gallon at 77 Degrees F:  8.5 lbs., plus or minus 0.5 lbs.
	6. Non-Volatile Material:  27.5 percent, plus or minus 5.0 percent.
	7. Color:  Black or Neutral.

	F. Adhesion Promoter:  SportMaster “Acrylic Adhesion Promoter” or approved equal.
	1. Acrylic emulsion primer.
	2. Primes concrete surface and promotes adhesion of color coating system materials.
	3. Weight per Gallon at 77 Degrees F:  8.7 lbs., plus or minus 0.5 lbs.

	G. Color Coating:  SportMaster “ColorPlus System” or approved equal.
	1. 100 percent acrylic emulsion coating.
	2. Mix on-site with silica sand and water.
	3. Color coats basketball and multi-purpose courts.
	4. Weight per Gallon at 77 Degrees F:  9.2 lbs., plus or minus 0.5 lbs.
	5. Color:

	H. Line Markings Primer:  SportMaster “Stripe-Rite” or approved equal.
	1. 100 percent acrylic emulsion primer, clear drying.
	2. Primes line markings and prevents bleed-under for sharp lines.
	3. Chemical Characteristics, by Weight, Nominal:
	a. Acrylic Emulsion:  38.0 percent.
	b. Hiding Pigment:  0.0 percent.
	c. Mineral Inert Fillers:  7.0 percent.
	d. Film Formers, Additives:  1.5 percent.
	e. Water:  50.0 percent.

	4. Weight per Gallon at 77 Degrees F:  8.9 lbs., plus or minus 0.5 lbs.
	5. Non-Volatile Material:  29 percent, plus or minus 5 percent.

	I. Line Paint:  SportMaster “Textured Line Paint” or approved equal.
	1. Pigmented, 100 percent acrylic emulsion line paint.
	2. Line marking on concrete basketball and multi-purpose courts.
	3. Chemical Characteristics, by Weight, Nominal:
	a. Acrylic Emulsion:  25.89 percent.
	b. Pigment:  14.90 percent.
	c. Mineral Inert Fillers:  13.12 percent.
	d. Additives:  4.73 percent.
	e. Water:  41.36 percent.

	4. Weight per Gallon at 77 Degrees F:  10.65 lbs., plus or minus 0.75 lbs.
	5. Non-Volatile Material:  45.17 percent, plus or minus 5 percent.
	6. Color:



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Examine concrete basketball and multi-purpose court surfaces to receive color coating system.
	B. Verify:
	C. Notify Architect of conditions that would adversely affect application or subsequent use.
	D. Do not begin surface preparation or application until unacceptable conditions are corrected.

	3.2 SURFACE PREPARATION
	A. Protection of In-Place Conditions:  Protect adjacent surfaces and landscaping from contact with concrete basketball and multi-purpose court surface color coating system.
	B. Prepare surfaces in accordance with manufacturer’s instructions.
	C. New Concrete:
	1. Cure new concrete surfaces a minimum of 28 days before application of concrete basketball and multi-purpose court surface color coating system.
	2. Provide medium broom finish or similar roughened texture.
	3. Do not steel trowel finish.

	D. Existing Concrete:
	1. Sandblast, shotblast, or scarify smooth concrete surfaces to roughened texture similar to medium broom finish.
	2. If existing concrete is uncoated, acid etch with phosphoric or muriatic acid and rinse thoroughly prior to application of color coating system.

	E. Remove dirt, dust, debris, oil, grease, sealers, curing compounds, vegetation, loose coatings, loose materials, and other surface contaminants which could adversely affect application of concrete basketball and multi-purpose court surface color coa...
	F. Repair cracks, depressions, and surface defects in accordance with manufacturer’s instructions before application of color coating.
	G. Repair spalled areas and level depressions 1/8 inch and deeper with patch binder in accordance with manufacturer’s instructions.
	H. Apply adhesion promoter over entire concrete surface in accordance with manufacturer’s instructions.
	I. Apply 1 coat of filler course to provide smooth underlayment for application of color coating.
	J. Ensure surface repairs are flush and smooth to adjoining surfaces.

	3.3 APPLICATION
	A. Apply concrete basketball and multi-purpose court surface color coating system in accordance with manufacturer’s instructions at locations indicated on the Drawings.
	B. Mix materials in accordance with manufacturer’s instructions.
	D. Filler Course:
	E. Apply a minimum of 2 coats of color coating to prepared surfaces in accordance with manufacturer’s instructions.
	F. Allow material drying times in accordance with manufacturer’s instructions before applying other materials or opening completed surface to foot traffic.

	3.4 LINE MARKINGS
	A. Lay out court line markings in accordance with construction drawings:
	B. Apply line markings primer, after masking tape has been laid, to seal voids between masking tape and court surface to prevent bleed-under when line paint is applied.
	C. Apply a minimum of 1 coat of line paint in accordance with manufacturer’s instructions.

	3.5 PROTECTION
	A. Allow a minimum of 24 hours curing time before opening courts for play.
	B. Protect applied concrete basketball and multi-purpose court surface color coating system to ensure that, except for normal weathering, coating system will be without damage or deterioration at time of Substantial Completion.



	END OF SECTION

	32 31 13_90_CHAIN LINK FENCES AND GATES
	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. Chain-link fences.
	2. Gates:  Swing.


	1.3 Action Submittals
	A. Product Data:  For each type of product indicated. Include material descriptions, dimensions of individual components and profiles, and finishes for chain-link fabric and gates.
	1. Chain-link fabric, reinforcements, and attachments.
	2. Gates and hardware.

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.  Show accessories, hardware.
	1. Show details for attaching new gates to existing fence posts.


	1.4 Informational Submittals
	A. Product Certificates:  For each type of chain-link fabric, and gate, from manufacturer.

	1.5 Quality Assurance
	A. Preinstallation Conference:  Conduct conference at Project site.
	1. Inspect and discuss preparatory work prior to painting existing steel posts and rails.


	1.6 Warranty
	A. Special Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace components of chain-link fences and gates that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	2. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 Chain-Link Fence Fabric
	A. General:  Provide fabric in one-piece heights measured between top and bottom of outer edge of selvage knuckle or twist.  Comply with CLFMI Product Manual and with requirements indicated below:
	1. Fabric Height:  As indicated on Drawings.
	2. Steel Wire Fabric:  Wire with a diameter of .113 inch (2.87 mm)] .
	a. Mesh Size:  2 inches (50 mm)
	b. Black polymer-Coated Fabric:  ASTM F 668, Class 1, over zinc coated steel wire

	3. Selvage:  Knuckled at both selvages


	2.2 Swing Gates
	A. General:  Comply with ASTM F 900 for gate posts and single swing gate types.
	1. Gate Leaf Width:  36 inches
	2. Gate Fabric Height:  72 inches

	B. Pipe and Tubing:
	1. Zinc-Coated Steel:  Comply with ASTM F 1043 and ASTM F 1083; protective coating and finish to match fence framing
	2. Gate Posts:  Round tubular steel.
	3. Gate Frames and Bracing:  Round tubular steel.

	C. Frame Corner Construction:  Assembled with corner fittings.
	D. Hardware:
	1. Hinges:  180-degree inward swing.
	2. Latches permitting operation from both sides of gate with provision for padlocking accessible from both sides of gate.
	3. Lock:  Manufacturer's standard
	4. Closer:  Manufacturer's standard.


	2.3 Fittings
	A. General:  Comply with ASTM F 626.
	B. Post Caps:  Provide for each post.
	1. Provide line post caps with loop to receive tension wire or top rail.

	C. Rail and Brace Ends:  For each gate
	D. Rail Fittings:  Provide the following:
	1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 6 inches (152 mm) long.
	2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate and bottom rails in the gate.

	E. Tension Bars:  Steel, length not less than 2 inches (50 mm) shorter than full height of chain-link fabric.  Provide one bar for each gate.
	F. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading rod and turnbuckle or other means of adjustment.
	G. Tie Wires, Clips, and Fasteners:  According to ASTM F 626.
	1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, complying with the following:
	a. Hot-Dip Galvanized Steel:  Galvanized coating thickness matching coating thickness of chain-link fence fabric.


	H. Finish:
	1. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. (366 g /sq. m) zinc.
	a. Black polymer coating over zinc coating.




	PART 3 -  EXECUTION
	3.1 Examination
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 Preparation
	A. Using a power washer remove dust and debris from existing fence post and rails.  Remove rust and flaking paint with a wire brush.

	3.3 Installation, General
	A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements indicated.

	3.4 Chain-Link Fence Installation
	A. Chain-Link Fabric:  Apply fabric to inside of existing enclosing framework.  Leave 1 inch (25.4 mm) between finish grade or surface and bottom selvage unless otherwise indicated.  Pull fabric taut and tie to posts, rails, and tension wires.  Anchor...
	B. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts with tension bands spaced not more than 15 inches (380 mm) o.c.

	3.5 Gate Installation
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-resistant or concealed means.  Install ground-set items in ...

	3.6 Adjusting
	A. Gates:  Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range.  Confirm that latches and locks eng...
	B. Lubricate hardware other moving parts.



	32 92 00_Turfs and Grasses
	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. Subgrade and soil preparation for turf areas.
	2. Soil Testing.
	3. Seeding.
	4. Hydroseeding.
	5. Turf renovation.

	B. Related Sections:
	1. Division 31 Section "Site Clearing" for topsoil stripping and stockpiling.
	2. Division 31 Section "Earth Moving" for excavation, filling and backfilling, and rough grading.


	1.3 Definitions
	A. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	B. Finish Grade:  Elevation of finished surface of planting soil.
	C. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	D. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or top surface of a fill or backfill before planting soil is placed.
	E. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	F. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil, but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.4 Submittals
	A. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed.  Include the year...
	B. Qualification Data:  For qualified landscape Installer.
	C. Product Certificates:  For soil amendments and fertilizers, from manufacturer.
	1. Certifications:   Certify that topsoil, lime, aluminum sulfate and conforms to requirements specified.

	D. Material Test Reports:  For existing native surface topsoil, and imported or manufactured topsoil including the following:
	1. Sieve analysis
	2. Organic constituent analysis
	3. Microorganism content
	4. Acidity-alkalinity test (pH)
	5. Soluble salts
	6. Percentage tests for the following:
	a. Nitrogen (N)
	b. Phosphoric Acid (P2O5)
	c. Potash (K2O)

	7. Percentages by volume for sand, silt, and clay.

	E. Maintenance Instructions:  Recommended procedures to be established by Owner for maintenance of turf during a calendar year.  Submit before expiration of required initial maintenance periods.

	1.5 Quality Assurance
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful turf establishment.
	B. Soil-Testing Laboratory Qualifications:  An independent laboratory or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tes...
	C. Soil Analysis:  For each unamended soil type, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious ...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. Report suitability of tested soil for turf growth.
	a. Based on the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. or volume per cu. yd. for nitrogen, phosphorus, and potash nutrients and soil amendments ...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.
	c. Contractor shall supplement soil with amendments and additions at no additional cost as required to remedy any deficiencies indicated in tests and to meet laboratory recommendations.



	1.6 Delivery, Storage, And Handling
	A. Seed and Other Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws, as applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate certificates.


	1.7 Project Conditions
	A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods with initial maintenance periods to provide required maintenance from date of Substantial Completion.
	1. Spring Planting:  April 1 to May 31.
	2. Fall Planting:  August 15 to October 15.

	B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...
	C. Protect existing utilities, paving and other facilities from damage caused by the seeding operations.
	D. Provide hose and watering equipment in order to establish and maintain the seeded areas.
	E. Any soil or similar material which has been brought onto paved areas or public streets and highways by hauling operations or otherwise is to be removed promptly within the same working day and not allowed to remain overnight, keeping these areas cl...

	1.8 Maintenance Service
	A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is planted and continue until acceptable turf is established bu...
	1. Seeded Turf:  60 days from date of Substantial Completion.
	a. When initial maintenance period has not elapsed before end of planting season, or if turf is not fully established, continue maintenance during next planting season.




	PART 2 -  PRODUCTS
	2.1 Seed
	A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed Technology; Rules for Testing Seeds" for purity and germination tolerances.
	B. Seed Species:  Seed of grass species as follows, with not less than 95 percent germination, not less than 85 percent pure seed, and not more than 0.5 percent weed seed:
	1. Proportions, by weight
	70% Creeping Red Fescue – improved varieties
	15% Kentucky Bluegrass – improved varieties
	15% Perennial Ryegrass – improved varieties

	C. Supplier:  Supplied by Lofts Seed Inc., or approved equal.  Phone: 1800-999-7333

	2.2 Topsoil
	A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 6 percent organic material content; free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant growth.
	1. Topsoil Source:  Reuse surface soil stockpiled on-site.  Verify suitability of stockpiled surface soil to produce topsoil.  Clean surface soil of roots, plants, sod, stones, clay lumps, and other extraneous materials harmful to plant growth.
	a. Supplement with imported or manufactured topsoil from off-site sources when quantities are insufficient.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches deep; do not obtain f...

	2. Topsoil Source:  Import topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches deep; do not obtain from agricultural land, bog...


	2.3 Inorganic Soil Amendments
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  O, with a minimum of 100 percent passing through No. 8 sieve, 90 percent passing through No. 20 sieve, 65 percent passing through No. 60 sieve and a minimum of 50 percent passing through No. 100 sieve.
	2. Provide lime in form of ground dolomitic limestone.

	B. Perlite:  Horticultural perlite, soil amendment grade.
	C. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.4 Organic Soil Amendments
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 3/4-inch sieve; soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent ...
	1. Organic Matter Content:  50 to 60 percent of dry weight.
	2. The compost must meet US EPA part 503 exceptional quality concentration limits for trace elements / heavy metal.

	B. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plant growth.

	2.5 Fertilizers
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 20 percent phosphoric acid.
	B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory.


	2.6 Mulches
	A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.
	B. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.
	C. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application; nontoxic and free of plant-growth or germination inhibitors.
	D. Nonasphaltic Tackifier Mulch as supplied by Profile Products, LLC or approved equal.         Phone: 1-800-508-8681


	PART 3 -  EXECUTION
	3.1 Examination
	A. Examine areas to be planted for compliance with requirements and other conditions affecting performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Landscape Architect and replace with new planting soil.

	3.2 Preparation
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
	2. Protect grade stakes set by others until directed to remove them.

	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.3 Turf Area Preparation
	A. Limit turf subgrade preparation to areas to be planted.
	B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 inches.  Remove stones larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Spread planting soil to a depth of 6 inches but not less than required to meet finish grades after light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.
	a. Spread approximately 1/2 the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches of subgrade.  Spread remainder of planting soil.
	b. Reduce elevation of planting soil to allow for soil thickness of sod.


	C. Unchanged Subgrades:  If turf is to be planted in areas unaltered or undisturbed by excavating, grading, or surface-soil stripping operations, prepare surface soil as follows:
	1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil.
	2. Loosen surface soil to a depth of at least 6 inches.  Apply soil amendments and fertilizers according to planting soil mix proportions and mix thoroughly into top 4 inches of soil.  Till soil to a homogeneous mixture of fine texture.
	3. Remove stones larger than 1 inch in any dimension and sticks, roots, trash, and other extraneous matter.
	4. Legally dispose of waste material, including grass, vegetation, and turf, off Owner's property.

	D. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade to within plus or minus 1/2 inch of finish elevation.  Roll and rake, remove ridges, and fill depressions to meet finish grades.  Li...
	E. Moisten prepared area before seeding if soil is dry.  Water thoroughly and allow surface to dry before seeding.  Do not create muddy soil.
	F. Before seeding, obtain Landscape Architect’s acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.4 Seeding
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph.  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.
	2. Do not seed against existing trees.  Limit extent of seed to outside edge of planting saucer.

	B. Sow seed at a total rate of 5 to 8 lb/1000 sq. ft.
	C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas with erosion-control mats where shown on Drawings; install and anchor according to manufacturer's written instructions.
	E. Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch.  Spread uniformly at a minimum rate of 2 tons/acre to form a continuous blanket 1-1/2 inches in loose thickness over seeded areas.  Spread by hand, blower, or other suitab...
	1. Bond straw mulch by spraying with asphalt emulsion at manufacturer's recommended rate.  Take precautions to prevent damage or staining of structures or other plantings adjacent to mulched areas.  Immediately clean damaged or stained areas.


	3.5 Hydroseeding
	A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment specifically designed for hydroseed application.  Continue mixing until uniformly blended into homogeneous slurry suitable for hydraulic application.
	1. Mix slurry with nonasphaltic tackifier.
	2. Apply slurry uniformly to all areas to be seeded in a one-step process.  Apply slurry at a rate so that mulch component is deposited at not less than 1500-lb/acre dry weight, and seed component is deposited at not less than the specified seed-sowin...


	3.6 Turf Renovation
	A. Renovate existing turf.
	B. Renovate existing turf damaged by Contractor's operations, such as storage of materials or equipment and movement of vehicles.
	1. Reestablish turf where settlement or washouts occur or where minor regrading is required.
	2. Install new topsoil as required.

	C. Remove sod and vegetation from diseased or unsatisfactory turf areas; do not bury in soil.
	D. Remove topsoil containing foreign materials such as oil drippings, fuel spills, stones, gravel, and other construction materials resulting from Contractor's operations, and replace with new topsoil.
	E. Mow, dethatch, core aerate, and rake existing turf.
	F. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as required.  Do not use pre-emergence herbicides.
	G. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, and legally dispose of them off the University’s property.
	H. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches.
	I. Apply soil amendments and initial fertilizers required for establishing new turf and mix thoroughly into top 4 inches of existing soil.  Install new planting soil to fill low spots and meet finish grades.
	J. Apply seed and protect with straw mulch and sod as required for new turf.
	K. Water newly planted areas and keep moist until new turf is established.

	3.7 Turf Maintenance
	A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf.  Roll, regrade, and replant bare or eroded areas and remulch to produce a un...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and turf damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Watering:  Maintain irrigation system to keep lawns uniformly moist to a depth of 4 inches.
	a. Water lawn at the minimum rate of 1 inch per week, minimum once a week.


	B. Mow turf as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified height without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf growth in initial or subsequent mowings.  Do not delay mowing un...
	1. Mow to a height of 3 inches or less.


	3.8 Satisfactory Turf
	A. Turf installations shall meet the following criteria as determined by Landscape Architect:
	1. Satisfactory Seeded Turf:  At end of maintenance period, a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, with coverage exceeding 90 percent over any 10 sq. ft and bare spots not exceeding 3 b...

	B. Use specified materials to reestablish turf that does not comply with requirements and continue maintenance until turf is satisfactory.

	3.9 Cleanup And Protection
	A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	C. Remove nondegradable erosion-control measures after grass establishment period.



	32 93 00 Plants
	PART 1 -  GENERAL
	1.1 Summary
	A. This Section includes the following:
	1. Trees
	2. Shrubs.
	3. Groundcovers.

	B. Related Sections include the following:
	1. Division 31 Section "Site Clearing" for protection of existing trees and planting, topsoil stripping and stockpiling, and site clearing.
	2. Division 31 Section "Earth Moving" for excavation, filling, and rough grading and for subsurface aggregate drainage and drainage backfill materials.
	3. Division 32 Section “Turf and Grasses” for subgrade and soil preparation.


	1.2 Definitions
	A. Balled and Burlapped Stock:  Exterior plants dug with firm, natural balls of earth in which they are grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of tree or shrub required; wrapped, tied, rigidl...
	B. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to hold ba...
	C. Finish Grade:  Elevation of finished surface of planting topsoil.
	D. Planting Area:  Areas to be planted.
	E. Planting Soil:  Existing, on-site soil; imported soil; or manufactured soil that has been modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.  Subgrade:  Surface or elevation of subsoil remaining a...
	F. Subgrade:  The surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.

	1.3 Coordination
	A. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.4 Submittals
	A. Product Certificates:  For each type of manufactured product, signed by product manufacturer, and complying with the following:
	1. Manufacturer's certified analysis for standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	B. Material Test Reports:  For existing surface soil and imported topsoil.
	1. Sieve analysis
	2. Organic constituent analysis
	3. Microorganism content
	4. Acidity-alkalinity test (pH)
	5. Soluble salts
	6. Percentage tests for the following:
	a. Nitrogen (N)
	b. Phosphoric Acid (P2O5)
	c. Potash (K2O)

	7. Percentages by volume for sand, silt, and clay.


	1.5 Quality Assurance
	A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful establishment of exterior plants.
	1. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when planting is in progress.

	B. Soil-Testing Laboratory Qualifications:  An independent laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be performed.
	C. Topsoil Analysis:  Furnish soil analysis by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious material; pH; and mineral and plant-nutrient con...
	1. Report suitability of topsoil for plant growth.  State recommended quantities of nitrogen, phosphorus, and potash nutrients and soil amendments to be added to produce a satisfactory topsoil.
	2. Contractor shall supplement soil with amendments and additions at no additional cost as required to remedy any deficiencies indicated in tests and to meet laboratory recommendations.

	D. Provide quality, size, genus, species, and variety of exterior plants indicated, complying with applicable requirements in ANSI Z60.1, "American Standard for Nursery Stock."
	E. Tree and Shrub Measurements:  Measure according to ANSI Z60.1 with branches and trunks or canes in their normal position.  Do not prune to obtain required sizes.  Take caliper measurements 6 inches above ground for trees up to 4-inch caliper size, ...
	F. Observation:  Landscape Architect may observe trees and shrubs either at place of growth or at site before planting for compliance with requirements for genus, species, variety, size, and quality.  Landscape Architect retains right to observe trees...
	1. Notify Landscape Architect of sources of planting materials seven days in advance of delivery to site.
	2. Notify Landscape Architect three days in advance of proposed delivery to site.


	1.6 Delivery, Storage, and Handling
	A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of compliance with state and Federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk materials with appropriate certificates.

	C. Do not prune trees and shrubs before delivery, except as approved by Landscape Architect.  Protect bark, branches, and root systems from sun scald, drying, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or s...
	D. Handle planting stock by root ball.
	E. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging, handling, and transportation.
	1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before moving and again two weeks after planting.

	F. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.
	G. Deliver plants after preparations for planting have been completed and install immediately.  If planting is delayed more than six hours after delivery, set plants trees in shade, protect from weather and mechanical damage, and keep roots moist.
	1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	2. Do not remove container-grown stock from containers before time of planting.
	3. Water root systems of plants stored on-site with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist condition.


	1.7 Coordination
	A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods with maintenance periods to provide required maintenance from date of Substantial Completion.
	1. Deciduous Plants:
	a. Spring Planting:  March 1 to June 30.
	b. Fall Planting:  September 1 to December 15.

	2. Evergreen Plants:
	a. Spring Planting:  April 1 to May 15.
	b. Fall Planting:  August 15 to October 15.

	3. Water Species
	a. Spring Planting March 15 to June 15.


	B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit.
	C. Coordination with Turfs:  Plant trees and shrubs after finish grades are established and before planting turfs, unless otherwise acceptable to Landscape Architect.
	1. When planting trees and shrubs after turfs, protect turf areas and promptly repair damage caused by planting operations.


	1.8 Substitutions
	A. Pre-Bid:  If any plant specified is not obtainable, submit a written substitution request to Contracting Officer.
	B. Substitutions of planting materials will not be permitted unless Contractor has made a good faith effort to find material

	1.9 Warranty
	A. Special Warranty:  Warrant the following exterior plants, for the warranty period indicated, against defects including death and unsatisfactory growth, except for defects resulting from lack of adequate maintenance, neglect, or abuse by Owner, or i...
	B. Submit written warranty signed by material supplier and installer agreeing that they will:
	1. Warranty Period for Trees and Shrubs:  One year from date of Substantial Completion.
	2. Remove dead exterior plants immediately.  Replace immediately unless required to plant in the succeeding planting season.
	3. Replace exterior plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	4. 50% of the water surface in the shallow water plant community shall be covered with vegetation.


	1.10 Maintenance
	A. Trees and Shrubs:  Maintain for the following maintenance period by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, tightening and repairing stakes and guy supports, and resetting to proper grades or vert...
	1. Maintenance Period:  One year from date of acceptance by Landscape Architect for all new plants furnished under this contract has been satisfactorily installed.



	PART 2 -  PRODUCTS
	2.1 Tree and Shrub Material
	A. General:  Furnish nursery-grown trees and shrubs complying with ANSI Z60.1, with healthy root systems developed by transplanting or root pruning.  Provide well-shaped, fully branched, healthy, vigorous stock free of disease, insects, eggs, larvae, ...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 3/4 inch in diameter; or with stem girdlin...
	2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an established landscape planting, or not grown in a nursery unless otherwise indicated.

	B. Grade:  Provide trees and shrubs of sizes and grades complying with ANSI Z60.1 for type of trees and shrubs required.  Trees and shrubs of a larger size may be used if acceptable to Landscape Architect, with a proportionate increase in size of root...
	C. Label at least one tree and one shrub of each variety and caliper with a securely attached, waterproof tag bearing legible designation of botanical and common name.
	D. If formal arrangements or consecutive order of trees or shrubs is shown, select stock for uniform height and spread to assure symmetry in planting.
	E. Shade And Flowering Trees
	1. Shade Trees:  Single-stem trees with straight trunk, well-balanced crown, and intact leader, of height and caliper indicated, complying with ANSI Z60.1 for type of trees required.
	a. Provide balled and burlapped or container-grown trees.

	2. Small Flowering Trees:  Branched or pruned naturally according to species and type, with relationship of caliper, height, and branching according to ANSI Z60.1; stem form as indicated.
	a. Provide balled and burlapped or container-grown trees.


	F. Evergreens
	1. Form and Size:  Normal-quality, well-balanced,evergreens, of type, height, spread, and shape required, complying with ANSI Z60.1.
	a. Provide balled and burlapped or container-grown trees.


	G. Annuals and Biennials:  Provide healthy, disease-free plants of species and variety shown or listed, with well-established root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth encircling the co...

	2.2 Plugs
	A. Plugs shall be in 2 3/8” square X 3 ¾” deep open-bottomed pots.  Plugs shall be thoroughly rooted through the container.  No species shall be substituted without approval of the Landscape Architect.
	B. Plugs shall be inoculated with VAM (Vesicular Arbuscular Mycorrhizae) endomycorrhizal fungi.

	2.3 Topsoil
	A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 2 percent organic material content; free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant growth.
	1. Topsoil Source:  Reuse surface soil stockpiled on-site.  Verify suitability of stockpiled surface soil to produce topsoil.  Clean surface soil of roots, plants, sod, stones, clay lumps, and other extraneous materials harmful to plant growth.
	a. Supplement with imported topsoil from off-site sources when quantities are insufficient.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches deep; do not obtain from agricultural...

	2. Topsoil Source:  Import topsoil topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches deep; do not obtain from agricultural land, bogs or marshes.


	2.4 Inorganic Soil Amendments
	A. Lime:  ASTM C 602, agricultural limestone containing a minimum 80 percent calcium carbonate equivalent and as follows:
	1. Provide lime in form of dolomitic limestone, with a minimum of 95 percent passing a No.100 sieve.


	2.5 Organic Soil Amendments
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent in...
	1. Organic Matter Content:  50 to 60 percent of dry weight.

	B. Peat:  Finely divided or granular texture, with a pH range of 6 to 7.5, containing partially decomposed moss peat, native peat, or reed-sedge peat and having a water-absorbing capacity of 1100 to 2000 percent.
	C. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plant growth.
	1. Product:  “Bovung” or equal.


	2.6 Fertilizer
	A. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing agency.
	B. Products Include:
	1. Bonemeal:  Finely ground raw bonemeal having a minimum analysis of one percent nitrogen and 11 percent phosphoric acid.
	2. Plantone:  Organic plant nutrient with potential acidity (CACO2) at 80 pounds per 2,000 pounds as manufactured by Espoma, Millville, New Jersey, or approved equal.
	3. Fluid Fertilizer:  "Algro" 14-7-4 low chlorine 40 percent organic root food as manufactured and supplied by Plant Food Chemical Company, Cranberry, New Jersey, or approved equal.


	2.7 Water
	A. Water: Potable.

	2.8 Mulches
	A. General:  Free from noxious weeds, mold, pesticides, or other deleterious materials, and suitable as a top dressing of trees and shrubs.
	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through a 1-inch sieve; soluble-salt content of 2 to 5 dS/m; not exceeding 0.5 percent inert cont...
	1. Organic Matter Content:  50 to 60 percent of dry weight.
	2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.


	2.9 Weed-Control Barriers
	A. Nonwoven Fabric:  Polypropylene or polyester fabric, 3 oz./sq. yd. minimum.

	2.10 Stakes and Guys
	A. Upright and Guy Stakes:  Rough-sawn, sound, new hardwood, redwood, or pressure-preservative-treated softwood, free of knots, holes, cross grain, and other defects, 2 by 2 inches by length indicated, pointed at one end.
	B. Guy and Tie Wire:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, 2-strand, twisted, 0.106 inch in diameter.
	C. Guy Cable:  5-strand, 3/16-inch- diameter, galvanized-steel cable, with zinc-coated turnbuckles, a minimum of 3 inches long, with two 3/8-inch galvanized eyebolts.
	D. Hose Chafing Guard:  Reinforced, 2-ply, rubber or plastic hose at least 1/2 inch in diameter, black, cut to lengths required to protect tree trunks from damage.
	E. Flags:  Standard surveyor's plastic flagging tape, white, 6 inches long.

	2.11 Miscellaneous Products
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	1. Product:  “Wilt-Pruf” or equal.

	B. Trunk-Wrap Tape:  Two layers of crinkled paper cemented together with bituminous material, 4-inch- wide minimum, with stretch factor of 33 percent.

	2.12 Planting Soil Mix
	A. Planting Soil Mix:  Mix topsoil with the following soil amendments and fertilizers in the following quantities:
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4.
	2. Ratio of Loose Peat or manure to Topsoil by Volume:  1:4.
	3. Weight of Lime, Bonemeal, Superphosphate, and Commercial Fertilizer per 1000 Sq. Ft.:  As determined by topsoil test report.



	PART 3 -  EXECUTION
	3.1 Examination
	A. Examine areas to receive plantings for compliance with requirements and conditions affecting installation and performance.  Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 Preparation
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, and lawns and existing plants from damage caused by planting operations.
	B. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Layout individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Landscape Architect's acceptance of layout before excavating or planting.  Make minor adjustme...
	D. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks, branches, stems, twigs, and foliage to protect during digging, handling, and transportation.
	1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before moving and again two weeks after planting.


	3.3 Tree and Shrub Excavation
	A. Pits and Trenches:  Excavate circular pits with sides sloped inward.  Trim base leaving center area raised slightly to support root ball and assist in drainage.  Do not further disturb base.  Scarify sides of plant pit smeared or smoothed during ex...
	1. Excavate approximately three times as wide as ball diameter.
	2. Excavate pit to a depth to allow a 6-inch (150 mm) layer of topsoil beneath ball.

	B. Subsoil removed from excavations may not be used as backfill.
	C. Obstructions:  Notify Landscape Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	D. Drainage:  Notify Landscape Architect if subsoil conditions evidence unexpected water seepage or retention in tree or shrub pits.

	3.4 Tree and Shrub Planting
	A. Set planting stock plumb and in center of pit or trench with top of root ball 1 inch above adjacent finish grades.
	1. Remove burlap and wire baskets from tops of root balls and partially from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do not use planting stock if root ball is cracked or broken before or during plantin...
	2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly before placing remainder of backfill.  Repeat watering until no more wat...
	3. Carefully remove root ball from container without damaging root ball or plant.

	B. Organic Mulching:  Apply 4-inch average thickness of organic mulch extending beyond edge of planting pit or trench.  Do not place mulch within 3 inches of trunks or stems.
	C. Wrap trees of 2-inch caliper and larger with trunk-wrap tape.  Start at base of trunk and spiral cover trunk to height of first branches.  Overlap wrap, exposing half the width, and securely attach with a coarse sisal twine without causing girdling...

	3.5 Tree and Shrub Pruning
	A. Prune, thin, and shape trees and shrubs according to standard horticultural practice.  Prune trees to retain required height and spread.  Unless otherwise indicated by Landscape Architect, do not cut tree leaders; remove only injured or dead branch...

	3.6 Guying and Staking
	A. Guying and Staking:  When noted on Drawings, guy and stake trees.
	1. For trees more than 3 inches in caliper, securely attach no fewer than 3 guys to stakes 30 inches long, driven to grade.
	2. For trees more than 6 inches in caliper, anchor guys to pressure-preservative-treated deadmen 8 inches in diameter and 48 inches long buried at least 36 inches below grade.  Provide turnbuckles for each guy wire and tighten securely.
	3. Attach flags to each guy wire, 30 inches above finish grade.


	3.7 Ground Cover Planting
	A. Set out and space ground cover and plants as indicated.
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that minimally disturbs the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.8 Plug Planting
	A. Hydrology shall be established prior to installation.  Detention pond must have an established pool level to utilize as a reference for planting.
	B. Surrounding uplands shall be stabilized with specified grass seed mix. No pre-emergent herbicides shall be applied to surrounding turf during the six months prior to installation and for at least 1 year following installation.
	C. Emergent plants shall be installed prior to seeded communities.
	D. Use an auger or other appropriate tool to excavate planting holes on 1 foot centers on a staggered pattern.
	E. Plant plugs in 2” to 6” of sitting water level with existing soil grade.
	F. All aquatic plants must be installed in the appropriate water depth between the waterfowl exclusion fence and the shore.  See Division 12 Section “Site Furnishings” for waterfowl exclusion fence.
	G. All plants shall be installed by creating a hole with a spade or dibble, placing the plants in the hold and firmly packing the soil around them.  Plants allowed to float to the surface following installation shall result in rejection of the install...

	3.9 Planting Area Mulching
	A. Install weed-control barriers before mulching according to manufacturer's written instructions.  Completely cover area to be mulched, overlapping edges a minimum of 6 inches and secure seams with galvanized pins.
	B. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Trees and Treelike Shrubs in Turf Areas:  Apply organic mulch ring of 2-inch average thickness, with indicated radius around trunks or stems.  Do not place mulch within 3 inches of trunks or stems.
	2. Organic Mulch in Planting Areas:  Apply 2-inch average thickness of organic mulch over whole surface of planting area, and finish level with adjacent finish grades.  Do not place mulch within 3 inches of trunks or stems.


	3.10 Plant Maintenance
	A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, and performing other operations a...
	B. Fill in, as necessary, soil subsidence that may occur because of settling or other processes.  Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease.  Use integrated pest management practices when possible to minimize use of pesticides and reduce hazards.  Treatments include phy...

	3.11 Repair and Replacement
	A. General:  Repair or replace existing or new trees and other plants that are damaged by construction operations, in a manner approved by Landscape Architect.
	1. Submit details of proposed pruning and repairs.
	2. Perform repairs of damaged trunks, branches, and roots within 24 hours, if approved.
	3. Replace trees and other plants that cannot be repaired and restored to full-growth status, as determined by Landscape Architect.

	B. Remove and replace trees that are more than 25 percent dead or in an unhealthy condition before the end of the corrections period or are damaged during construction operations that Landscape Architect determines are incapable of restoring to normal...
	1. Provide new trees of same size as those being replaced for each tree of 6 inches or smaller in caliper size.
	2. Provide one new tree(s) of 6-inch caliper size for each tree being replaced that measures more than 6 inches in caliper size.
	3. Species of Replacement Trees:  Same species being replaced.


	3.12 Cleanup and Protection
	A. During exterior planting, keep adjacent pavings and construction clean and work area in an orderly condition.  Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Protect plants from damage due to landscape operations, operations by other contractors and trades, and others.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged exterior planting.

	3.13 Disposal
	A. Disposal:  Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and debris, and legally dispose of them off Owner's property.



	33 41 00_Storm Drainage
	PART 1 -  GENERAL
	1.1 Summary
	This Section includes storm drainage outside the building.

	1.2 Related Sections
	Division 31 Section “Earth Moving” for excavation and backfill.

	1.3 Definitions
	A.   HDPE: High-density polyethylene plastic.
	B.   PVC: Poly Vinyl Chloride.
	C.   CMP:  Corrugated Metal Pipe.
	D. NPS: Nominal pipe size.

	1.4 Performance Requirements
	Gravity-Flow, Non-pressure-Piping Pressure Ratings:  At least equal to system test pressure.

	1.5 Submittals
	A.   Product Data: For each type of product indicated.
	B.   Shop Drawings:  Include plans, elevations, details, and attachments for the following:
	C.   Precast concrete catch basins, including frames, covers, and grates.
	D.  Yard Drains
	E.   Design Mix Certifications:  For each class of cast-in-place concrete.
	F.   Field Test Reports:  Indicate and interpret test results for compliance with performance requirements.

	1.6 Delivery, Storage, And Handling
	A. Do not store plastic structures, pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle precast concrete manholes and other structures according to manufacturer's written rigging instructions.

	1.7 PROJECT CONDITIONS
	A. Site Information:  Verify existing utility locations.
	B. Locate existing structures and piping to be closed and abandoned.
	C. 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:
	D. Notify Engineer and owner not less than 2 days in advance of proposed utility interruptions.
	E. Do not proceed with utility interruptions without owner's written permission.



	PART 2 -  PRODUCTS
	1
	2
	2.0
	2.1 Pipes And Fittings
	A. Corrugated HDPE Pipe and Fittings:  AASHTO M 294, Type S, with smooth waterway for coupling joints.
	B. Soiltight Couplings:  AASHTO M 294, corrugated, matching pipe and fittings to form soiltight joints.
	C. PVC Drainage Pipe and Fittings: According to the following:
	D. PVC Drainage Pipe and Fittings, NPS 15 and Smaller:  ASTM D 3034, SDR 35, for gasketed joints.
	E. Gaskets:  ASTM F 477, elastomeric seals; resistant to common sewage and industrial wastes, including oil.

	2.2 Catch Basins
	A. Normal-Traffic, Precast Concrete Catch Basins:  ASTM C 478, precast, reinforced concrete, of depth indicated, with provision for rubber gasketed joints.
	B. Base Section:  6-inch minimum thickness for floor slab and 5-inch minimum thickness for walls and base riser section, and having separate base slab or base section with integral floor.
	C. Riser Sections:  4-inch minimum thickness, 48-inch diameter, and lengths to provide depth indicated.
	D. Top Section:  Flat-slab-top type.
	E. Gaskets:  ASTM C 443, rubber.
	F. Grade Rings:  Include two or three reinforced-concrete rings, of 6- to 9-inch total thickness, that match 24-inch- diameter frame and grate.
	G. Steps:  ASTM C 478, individual steps embedded during fabrication.  Omit steps for catch basins less than 30 inches deep.
	H. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for heavy-duty service.  Include 24-inch ID by 7- to 9-inch riser with 4-inch minimum width flange, and 26-inch- diameter flat grate with small square or short-slotted drainage o...
	I. Catch Basin Hood: Lebaron Catalog No. L-202 or approved equal.

	2.3 Yard Drain
	A. 24” Nyloplast Structure:
	B. Yard Drain Frames and Covers:
	C. Description:  Solid cover and pedestrian grate.
	D. Material:  ASTM A 536, Grade 70-50-05 ductile iron. Integrated frame and cover to match basin O.D.

	2.4 Concrete
	General:  Cast-in-place concrete according to ACI 318, ACI 350R, and the following:
	A. Cement:  ASTM C 150, Type II.
	B. Fine Aggregate:  ASTM C 33, sand.
	C. Coarse Aggregate:  ASTM C 33, crushed gravel.
	D. Water:  Potable.
	E. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum water-cementitious ratio.
	F. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain.
	G. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60, deformed steel.
	H. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi minimum, with 0.58 maximum water-cementitious ratio.
	I. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain.
	J. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60, deformed steel.


	PART 3 -  EXECUTION
	3
	3.0
	3.1 Earth Moving
	Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

	3.2 Identification
	A. Materials and their installation are specified in Division 31 Section "Earth Moving."  Arrange for installing green warning tapes directly over piping and at outside edges of underground structures.
	B. Use warning tape or detectable warning tape over ferrous piping.
	C. Use detectable warning tape over nonferrous piping and over edges of underground structures.

	3.3 Installation, General
	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 design considerations into account.  Install piping as in...
	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 according to manufacturer's written instru...
	C. Use 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. Install gravity-flow piping and connect to existing storm drains, of sizes and in locations indicated.  Terminate piping as indicated.
	E. Install piping pitched down in direction of flow, at indicated slope.

	3.4 Pipe Joint Construction And Installation
	General:  Join and install pipe and fittings according to installations indicated.
	A. Install with top surfaces of components, except piping, flush with finished surface.
	B. HDPE Pipe and Fittings:  As follows:
	C. Join pipe, tubing, and fittings with couplings for soiltight joints according to manufacturer's written instructions.
	D. Install according to ASTM D 2321 and manufacturer's written instructions.
	E. Install corrugated piping according to the Corrugated Polyethylene Pipe Association's "Recommended Installation Practices for Corrugated Polyethylene Pipe and Fittings."
	F. System Piping Joints:  Make joints using system manufacturer's couplings, unless otherwise indicated.
	G. Join piping made of different materials or dimensions with couplings made for this application.  Use couplings that are compatible with and that fit both systems' materials and dimensions.

	3.5 Catch-Basin Installation
	A. Install precast concrete catch basin sections according to ASTM C 891.
	B. Construct catch basins to sizes and shapes indicated.
	C. Set frames and grates to elevations indicated.

	3.6 YARD DRAIN INSTALLATION
	General:  Install yard drains, complete with appurtenances and accessories indicated.
	A. Where specific yard drain construction is not indicated, follow yard drain manufacturer's written instructions.
	B. Set tops of frames and covers flush with finished surface of yard drains that occur in pavements.  Set tops 3 inches above finished surface elsewhere unless otherwise indicated.


	PART 4 -  FIELD QUALITY CONTROL
	A. Clear interior of piping and structures of dirt and superfluous material as work progresses.  Maintain swab or drag in piping, and pull past each joint as it is completed.
	B. In large, accessible piping, brushes and brooms may be used for cleaning.
	C. Place plug in end of incomplete piping at end of day and when work stops.
	D. Flush piping between manholes and other structures to remove collected debris, if required by authorities having jurisdiction.
	E. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.
	F. Submit separate reports for each system inspection.
	G. Defects requiring correction include the following:
	H. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	I. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 92.5 percent of piping diameter.
	J. Crushed, broken, cracked, or otherwise damaged piping.
	K. Infiltration:  Water leakage into piping.
	L. Exfiltration:  Water leakage from or around piping.
	M. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	N. Re-inspect and repeat procedure until results are satisfactory.



