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FOUNDATION DRAINAGE

SPEC WRITER NOTES:
1.	Use this section only for NCA projects.
2.	Delete between //   // if not applicable to project. Also delete any other item or paragraph not applicable in the section and renumber the paragraphs.

GENERAL
DESCRIPTION
This section specifies foundation drainage system, including installation, backfill, and cleanout extensions to place of connection to municipal storm sewer or onsite facilities.
RELATED WORK
SPEC WRITER NOTE: Retain one of two paragraphs below.

//Section 01 00 01, GENERAL REQUIREMENTS (Major NCA Projects).//
//Section 01 00 02, GENERAL REQUIREMENTS (Minor NCA Projects).//
Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
Section 01 42 19, REFERENCE STANDARDS.
Section 01 45 29, TESTING LABORATORY SERVICES: Materials testing and inspection during construction.
Section 01 81 13, SUSTAINABLE DESIGN REQUIREMENTS.
Section 31 20 00, EARTH MOVING.
APPLICABLE PUBLICATIONS
SPEC WRITER NOTE: Make material requirements agree with requirements specified in the referenced Applicable Publications. Verify and update the publication list to that which applies to the project, unless the reference applies to all mechanical systems. Publications that apply to all mechanical systems may not be specifically referenced in the body of the specification, but, shall form a part of this specification.

The publications listed below form a part of this specification to the extent referenced. The publications are referred in the text by the basic designation only.
American Association of State Highway and Transportation Officials (AASHTO):
HB17-2002	Standard Specifications for Highway Bridges, 17th Edition
M006-2013	Standard Specification for Fine Aggregate for Hydraulic Cement Concrete
American Society for Testing and Materials (ASTM):
A74-2015	Standard Specification for Cast Iron Soil Pipe and Fittings
A746-2009 (R2014)	Standard Specification for Ductile Iron Gravity Sewer Pipe
D448-2012	Standard Classification for Sizes of Aggregate for Road and Bridge Construction
D2321-2014e1	Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
D2729-2011	Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings
D3034-2014a	Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings
D4216-2013	Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) and Related PVC and Chlorinated Poly (Vinyl Chloride) (CPVC) Building Products Compounds
D5034-2009 (R2013)	Standard Test Method for Breaking Strength and Elongation of Textile Fabrics (Grab Test)
F477-2014	Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
F714-2013	Standard Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on Outside Diameter
F758-2014 	Standard Specification for Smooth-Wall Poly (Vinyl Chloride)(PVC)Plastic Underdrain Systems for Highway, Airport, and Similar Drainage
F810-2012	Standard Specification for Smoothwall Polyethylene (PE) Pipe for Use in Drainage and Waste Disposal Absorption Fields
SUBMITTALS
Submittals, including number of required copies, shall be submitted in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
Information and material submitted under this section shall be marked “SUBMITTED UNDER SECTION 33 46 13, FOUNDATION DRAINAGE”, with applicable paragraph identification.
Manufacturer's Literature and Data including: Full item description and optional features and accessories. Include dimensions, weights, materials, applications, standard compliance, model numbers, size, and capacity.
Samples: For each type of filter fabric, pipe, and fitting indicated.
Product Data: Certifications from the manufacturers attesting that materials meet specification requirements.
AS-BUILT DOCUMENTATION
SPEC WRITER NOTE: Coordinate O&M Manual requirements with Section 01 00 01, GENERAL REQUIREMENTS (Major NCA Projects) or Section 01 00 02, GENERAL REQUIREMENTS (Minor NCA Projects). O&M manuals shall be submitted for content review as part of the close-out documents.

Submit manufacturer’s literature and data updated to include submittal review comments and any equipment substitutions.
Submit operation and maintenance data updated to include submittal review comments, substitutions and construction revisions shall be //in electronic version on CD or DVD// inserted into a three ring binder. All aspects of system operation and maintenance procedures, including applicable piping isometrics, wiring diagrams of all circuits, a written description of system design, control logic, and sequence of operation shall be included in the operation and maintenance manual. The operations and maintenance manual shall include troubleshooting techniques and procedures for emergency situations. Notes on all special systems or devices shall be included. A List of recommended spare parts (manufacturer, model number, and quantity) shall be furnished. Information explaining any special knowledge or tools the owner will be required to employ shall be inserted into the As-Built documentation.
The installing contractor shall maintain as-built drawings of each completed phase for verification; and, shall provide the complete set at the time of final systems certification testing. As-built drawings are to be provided, and a copy of them in Auto-CAD version //____// provided on CD or DVD. Should the installing contractor engage the testing company to provide as-built or any portion thereof, it shall not be deemed a conflict of interest or breach of the ‘third party testing company’ requirement.
Certification documentation shall be provided to COR 10 working days prior to submitting the request for final inspection. The documentation shall include all test results, the names of individuals performing work for the testing agency on this project, detailed procedures followed for all tests, and certification that all results of tests were within limits specified.
PRODUCTS
MATERIALS
Pipe for foundation drainage system shall be of the type and size indicated. Appropriate transitions, adapters, or joint details shall be used where pipes of different types or materials are connected.
Underslab Header:
SPEC WRITER NOTE: Chose the material type based on the design requirements and location and if possible follow the geotechnical recommendations.

ASTM A74, cast iron soil pipe and fittings in DN 100 to DN 375 (NPS 4 to NPS 15) //service// // extra heavy// strength. Joints shall be hub-and-spigot, gasket type.
PE pipe and fittings per ASTM F714, in DN 80 to DN 1200 (NPS 3 to NPS 48). Maximum DR of 21 for pipes DN 80 to DN 600 (NPS 3 to NPS 24) and maximum DR of 26 for pipes DN 650 to DN 1200 (NPS 26 to NPS 48).
PVC sewer pipe and fittings per ASTM D3034, in DN 100 to DN 375 (NPS 4 to NPS 15). Joints shall be bell and spigot. ASTM F477, elastomeric seal gaskets shall be used.
Perforated Drainage Pipe:
SPEC WRITER NOTE: Chose the material type based on the design requirements.

Perforated, PE pipe and fittings per ASTM F810, in DN 80 to DN 150 (NPS 3 to NPS 6). Joints shall be bell and spigot type.
Perforated, PVC sewer pipe and fittings per ASTM D2729, in DN 80 to DN 150 (NPS 3 to NPS 6). Joints shall be bell and spigot, loose type.
Cleanout Extension: ASTM A74, cast iron pipe or ASTM A746 ductile iron. Gravity Sewer pipes shall have a neoprene gasket joints and long sweep elbow fittings. Cleanouts for pre-placed crypt field underdrains shall be as indicated on the drawings and shall be set so as to not interfere with mowing operations. Plastic tops for the crypt field cleanouts shall be provided with concrete anchorage with all features set so as to not cause damage to the mowers.
Drainage Conduit:
Pipe, fittings, and couplings shall be perforated and smooth PVC complying with ASTM D4216 and ASTM D2729.
Pipe size shall be 200 mm (8 inches) and have a high minimum flow rate equal to a DN 100 (NPS 4) pipe.
Fittings shall be PVC with DN 100 (NPS 4) outlet connection.
Couplings shall be PVC.
SPEC WRITER NOTE: Modify the following paragraph based upon the site characteristics and the recommendations from the geotechnical engineer, if possible.

Filter Fabric: Filter fabric shall be a pervious sheet of polyester, nylon, or polypropylene filaments woven or otherwise formed into a uniform pattern with distinct and measurable openings. The filter fabric shall provide an equivalent opening size (AOS) no finer than the US Standard Sieve No. //   // and no coarser than the US Standard Sieve No. //   //. AOS is defined as the number of the US Standard sieve having openings closest in size to the filter fabric openings. //The percent open area provided shall not be less than //   // percent and not more than //   // percent. Percent open area is defined as the summation of open areas divided by the total area of the filter fabric and expressed as a percent.// //The filaments shall consist of a long-chain synthetic polymer composed of at least 85 percent by weight of propylene, ethylene, or vinylidene-chloride, and shall contain stabilizers and/or inhibitors added to the base plastic to make the filaments resistant to deterioration due to ultraviolet and heat exposure.// The fabric shall have a minimum physical strength of //   // pounds per inch in any direction when tested in accordance with ASTM D5034 using the grab test method with 1 square inch jaws and a constant rate of travel of 12 inches per minute. Elongation at failure shall be between //30// //   // and //70// //   // percent. The fabric shall be constructed so that the filaments will retain their relative position with respect to each other. //The edges of the fabric shall be selvaged or otherwise finished to prevent the outer material from pulling away from the fabric.// //The fabric shall be woven into a width that may be installed as shown without longitudinal seams.//
Drainage Material:
Bedding: Crushed stone, 20 mm (3/4 inch) to 25 mm (No. 4) per ASTM D448.
Fill to 300 mm (1 foot) above pipe: Crushed stone, 20 mm (3/4 inch) to 25 mm (No. 4) per ASTM D448.
Concrete Sand: AASHTO M006.
EXECUTION
INSTALLATION
If an installation is unsatisfactory to the COR, the Contractor shall correct the installation at no additional cost or time to the Government.
Trenching and Excavation: Perform required trenching and excavation in accordance with Section 31 20 00, EARTH MOVING. Keep trenches dry during installation of drainage system. Changes in direction of drain lines shall be made with 1/8 bends. Use wye fittings at intersections.
Bedding: Place graded bedding, minimum 150 mm (6 inches) in depth, in the bottom of trench for its full width and length compacted as specified prior to laying of foundation drain pipe. Each section shall rest firmly upon the bedding, through the entire length, with recesses formed for bell joints. Except for recesses for bell joints, the bedding shall fully support the lower quadrant of the pipe.
Pipe Laying:
Lay drain lines to true grades and alignment with a continuous fall in the direction of flow. Bells of pipe sections shall face upgrade. Clean interior of pipe thoroughly before being laid. When drain lines are left open for connection to discharge lines, the open ends shall be temporarily closed and the location marked with wooden stakes. Perforated pipe shall be laid with perforations facing down. Any length that has had its grade or joints disturbed shall be removed and relaid at no additional cost to the Government. Perforated corrugated polyethylene drainage tubing and plastic piping shall be installed in accordance with manufacturer's specifications and as specified herein. Tubing and piping with physical imperfections shall not be installed.
Prior to installation of bedding materials or piping, examination of excavation and subgrades are to be observed by the COR. Invert elevation of drain pipe shall not be higher than top of lowest floor elevation nor lower than a 45 degree line projected from bottom of any adjacent footing. Lay drain lines and firmly bed in granular material a minimum of 75 mm (3 inches) below invert to top of pipe to true grades and alignment with bells facing upgrade, and to slope uniformly between elevations shown on foundation drainage drawings. Keep trenches dry until pipe is in place and granular material backfill is completed to 300 mm (1 foot) above top of pipe, unless otherwise noted.
Install gaskets, seals, sleeves, and couplings according to manufacturer’s written instructions and per the applicable standard:
PE and PVC pipe installation shall be per ASTM D2321 and ASTM F758.
PE joint construction shall be per AASHTO HB17, Division II, Section 26.4.2.4, “Joint Properties.”
PVC joint construction shall be per ASTM D3034 with elastomeric seals gaskets per ASTM D2321.
Perforated PVC joint construction shall be per ASTM D2729, with loose bell and spigot joints.
Lay perforated pipe with perforations down. Lay plain end pipe with closed joints held in place with two No. 9 spring steel wire clips at each joint or by standard clay collars.
For foundation subdrainage, install piping pitched down in direction of flow, at a minimum slope of 0.5 percent and with a minimum cover of 900 mm (3 feet), unless otherwise indicated.
For underslab subdrainage, install piping pitched down in direction of flow, at a minimum slope of 0.5 percent.
Install cleanout extensions where shown on the Contract Documents.
Prior to backfilling, check drain lines to assure free flow. Remove obstructions and recheck lines until satisfactory.
Jointing: Perforated and porous types of drain pipes shall be laid with closed joints.
Backfilling: Place a minimum of 300 mm (12 inches) of granular material, hand tamped, extending in width a minimum of 600 mm (2 feet) from building wall. Then place a minimum of 150 mm (6 inches) of concrete sand, well tamped. Continue backfill with //concrete sand// //pit run sand and gravel with a maximum plasticity index of 6// //drainage material from site excavation// to within 900 mm (3 feet) of finished grade in planting areas. Remainder of backfill shall be comparable to existing adjacent soils. In bituminous and concrete paving areas, backfill to the bottom of the base course with pervious material. Where foundation drain is within 600 mm (2 feet) of finished grade, one-half of fill shall be made with crushed stone.
Filter fabric may be substituted for sand layer.
Vertical drainage mat in conjunction with geotextile may be substituted for sand and drainage material.
When drain lines are left open for connection to discharge line, the open ends shall be temporarily closed and their location marked with wooden stakes.
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