CONSTUCTION SPECIFICATION





TILE DRAINS FOR LAND DRAINAGE





SCOPE





The work shall consist of furnishing and installing drain tile, drain tubing and all necessary fittings and appurtenances.





MATERIALS





Tile, drain pipe or tubing shall be inspected before installation.  Clay and concrete tile shall be protected from severe freezing and thawing prior to installation.  Bituminized fiber and plastic pipe shall be protected from hazards causing deformation or warping.  All material shall be satisfactory for intended use and shall meet applicable specifications and requirements.





Concrete Pipe and Drain Tile shall meet the requirements of Material Specifications 542 and 543.





Clay Pipe and Clay Drain Tile shall conform to the requirements of Material Specification 544.





Other Clay and Concrete Pipe – Bell and spigot, tongue and groove, and other pipe meeting specification requirements except for minor imperfections in the bell, spigot, tongue or groove and classed as “seconds” by the industry, may be used for drainage conduit, provided the pipe is otherwise adequate.





Bituminized Fiber Pipe and Fittings shall meet the requirements of Material Specification 546.





Plastic Drain and Sewer Pipe, Styrene Rubber shall meet the requirements of ASTM Specification D 2852 except that all perforations shall be as specified in ASTM Specification 2311.  Larger perforations may be used with an approved filter.





Plastic Sewer Pipe and Fittings, Polyvinyl Chloride (PVC) shall meet the requirements of ASTM Specification D 2729 except that all perforations shall be as specified in ASTM Specification D 2311.  Larger perforations may be used with an approved filter.





Plastic Drainage Tubing, Corrugated shall meet the requirements of Material Specification 547.





Pipe, Corrugated, Iron or Steel, Zinc-Coated shall meet the requirements of Material Specification 551.





Pipe, Corrugated, Aluminum Alloy shall meet the requirements of Material Specification 552.





Filter and envelope materials shall meet applicable specifications and requirements.





Sand-gravel Filter or Envelope Materials shall be sand, gravel, crushed stone (or mixtures, thereof) and shall be graded as specified.  Particles shall be clean, hard and durable.  Filter materials shall meet the gradation limits specified on the drawings.  Envelope material shall pass the 1½ inch sieve, 90 to 100 percent shall the ¾ inch sieve, and not more than 10 percent shall pass the No. 60 sieve, unless otherwise permitted by the engineer.  Use of pit run sand or sand and gravel mixtures of the specified gradation will be allowed for filters and envelopes.





Glass Fiber Filter Material shall be manufactured from borosilicate type glass and the manufacturer of the material shall certify that it is suitable for underground use.  The fibers shall be of variable size, with some larger fibers intertwined in the mat in a random manner.





Plastic Materials Used for Sheets, Cloth or Mat Filters shall meet the requirements for plastic film contained in Material Specification 502, “Flexible Membrane”.





EXCAVATION





Unless otherwise specified, excavation and installation of each drain shall begin at the outlet end.  The trench or excavation shall be constructed to the lines and grades shown on the drawings.  The trench bottom width shall be no greater than 18 inches plus the pipe diameter unless approved by the engineer.  The trench width may be increased above the top of the tile, at the option of the Contractor.





Trench shields, shoring and bracing, or other methods, necessary to safeguard the workmen and work, and to prevent damage to existing structures shall be furnished, place, and subsequently removed by the Contractor.





Where boulders, rock, or cemented materials prevent satisfactory bedding, the trench shall be over-excavated at least 6 inches and backfilled to grade with envelope or other approved bedding material.  The material shall be compacted and shaped to grade.  There shall be at least 6 inches of bedding material between the subsurface drain and the rock.





PREPARING THE TILE BED





Unless filters are specified, drain conduits shall be bedded by one of the following methods:





Method (a) – Specially shaped trench bottom – the tubing shall be placed in a specially shaped groove formed in the center of the trench bottom.  The groove may be semicircular, trapezoidal shaped or a 90 degree “V”.  Semicircular grooves shall be shaped to conform to the full width of the pipe or tubing and to a depth of one-half its diameter.





Method (b) – Conventional trench bottom – the tubing shall be placed in the center of the trench bottom.  Envelope material shall be placed around the tubing, completely filling the trench to the top of the tubing.





Method (c) – Envelope under tubing – the trench shall be over-excavated and a layer of envelope material placed in the bottom of the trench.  There shall be at least 3 inches of envelope between the tubing and the bottom of the trench.  The tube or pipe shall be placed and centered on this layer while additional material is placed around the tubing, completely filling the trench to a depth of approximately three inches over the top of the tubing.





LAYING DRAIN PIPE





All tile, drain pipe, or tubing shall be laid to grade.  Unless filters are specified, the pipe shall be covered with approved blinding or envelope material.  The depth of blinding material over the top of the tile pipe or tubing shall be at least 6 inches for topsoil, sand or sand-gravel materials.  When filters are required, the pipe tile or tubing shall be encased in the filter material.  Unless otherwise specified, all perforated pipe, except corrugated plastic tubing, shall be laid with the perforations down.





Gaps between open tile joints shall be from one-eighth inch to one-quarter inch for tile in clay, clay loam and cohesive soils, and with tight fit in sandy soils and on lines not intended to provide under-drainage.





Where the gap between tile on the outer edge of a curved tile line exceeds the recommended gap for the type of soil encountered, it shall be covered with tile bats (broken tile) or covering material such as roofing paper, fiberglass or plastic sheet.  The tile may be chipped and fitted to secure the required joint opening.





The ends and inside surfaces of all tile pipe or tubing shall be kept clean during laying.  All earth or other extraneous material in tile pipe or tubing shall be removed before laying the next section.  At the end of each day’s work, or when laying has been temporarily suspended, the end shall be blocked so that earth or other extraneous materials will not enter.  The upper end of each line shall be blocked with permanent type materials before backfilling.





No reversals in grade of the drain pipe shall be permitted.





CONNECTIONS





Lateral connections will be made with manufactured junctions comparable in strength with the specified tile drain pipe or tubing tile unless otherwise specified or approved by the engineer.





BLINDING





As soon as the drain pipe sections or tile are placed, and unless otherwise specified, they shall be blinded by covering with topsoil or envelope material to a depth of at least 6 inches.  Material used for blinding shall not be frozen and shall contain no stones large enough to damage the tile and shall be of a specific size when specified.  Sandy and other non-cohesive soils shall not be used for blinding unless the joints are covered.  All tile placed during any day shall be blinded by the end of that day’s work.





Corrugated plastic drainage tubing shall be blinded with fine granular material.  The material shall cover the tubing to a depth of 6 inches and completely fill the space around it.





Drain pipe, tile or tubing covered with glass fiber or plastic sheets shall be blinded with fine granular material.





FILTERS





When indicated on the drawings, drain pipe, tile or tubing shall be placed in a glass fiber or sand-gravel filter.  There shall be at least 3 inches of sand-gravel filter material between open joints or perforations and the original soil material in the trench bottom and the blinding or backfill material.  Sand gravel filter shall be placed in the manner specified in Construction Specification 24.

















When the glass fiber filter material is used, it shall be installed so that all open joints or perforations are covered and there is a layer of glass fiber material between the joints or perforations and the base soil material in the trench bottom and the blinding material.





Glass fiber filter and sand-gravel filters may be used in combinations.  There shall be at least 3 inches of sand-gravel filter or a layer of glass fiber material between open joints or perforations and the base soil material in the trench bottom and the blinding or backfill material.





BACKFILLING





Backfill materials shall be placed in a manner that will not cause displacement of the tile or damage to pipe or tubing.  Filters shall meet dimension requirements after backfilling.





Automatic backfilling machines may be used only when approved by the engineer.





Backfill shall extend above the ground surface and be well rounded over the trench.





Unless otherwise specified, backfill over drain pipe, tubing or tile, laid under roads and at other designated locations shown on the drawings, shall be placed in successive layers of not more than 6 inches and each layer shall be tamped before the next layer is placed.  
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