SECTION
10
CONSTRUCTION SPECIFICATIONS.
10.1
GENERAL PROCEDURES.

Construction of all sanitary sewers and appurtenances in the Jurisdictional Area shall be in accordance with these specifications and standards, unless specific deviation therefrom is authorized, in writing by the Authority.  Construction shall also conform to the plans and specification data submitted by the Owner or Developer and approved by the Authority.  The Authority shall insist that good workmanship and standard sewer construction principles apply in the work so that the finished project may qualify for final inspection and acceptance into the overall sewerage system.

Prior to the construction of any sanitary sewer, the Owner or Developer shall submit to the Authority for review and approval four sets of all necessary construction data.  Such construction data shall consist of the plans, specifications, cut-sheets, easements, submittals of materials and other appropriate information as deemed necessary by the Authority.  All pipe shall be installed in accordance with the manufacturer’s recommendations as approved by the Authority.  No pipe shall be laid in water, or when, in the opinion of the Authority, trench conditions are unsuitable.

If any deviation is contemplated in location, line, or grade of any sewer, masonry structure, or accessory from that shown on the plans approved by the Authority, details of the proposed deviation shall be submitted to the Authority for their review and approval before the changes are constructed.

10.2 INSTALLATION.
A. EXCAVATION.  Excavation of whatever substance may be encountered shall be performed to the dimensions and depths specified or shown on the Applicant’s approved drawings.  Ledge rock, boulders, and large stones shall be removed to provide a clearance at least six inches below and on each side of all pipe and fittings for pipes 24 inches in diameter or less, and twelve inches for pipe larger than 24 inches in diameter.  The specified minimum clearances are minimum clear distances which will be permitted between any part, projection, or joint of such rock, boulder, or stone.

In the event that unstable material is encountered at or below the excavation depth, the Authority shall be notified.  Such materials shall be removed and replaced with suitable material approved by the Authority which shall be furnished as an ordinary and integral part of excavation and backfill.  If excavation of any nature has been made deeper than necessary, than a layer of #57 stone shall be placed to insure a firm foundation for the pipe.

Excavated material shall not interfere with public travel.  Rock or other materials undesirable for backfill shall be removed from the construction site and properly disposed of by the Owner or Developer.

B. TRENCHING.  The trench shall be dug so that the pipe can be laid to the alignment and depth required and it shall be excavated not more than 200 feet in advance of the complete pipe laying operation.  The width of the trench shall be ample to permit the pipe to be laid and jointed properly and the backfill to be placed and thoroughly compacted in accordance with the plans and specifications.  Trenches shall be of such extra widths when required as will permit the convenient placing of timber supports, sheeting and bracing, and handling of special fittings.  Bell holes shall be provided at each joint to permit proper joint construction and inspection.  In no case shall the pipe bells be used to support the body of the pipe.

C. DRAINAGE.  Grading shall be controlled in the vicinity of excavations so that the surface of the ground will be properly sloped to prevent water from running into trenches or other excavated areas.  Any water which accumulates in the excavations shall be removed promptly in such manner as to not create a nuisance to adjacent property or public thoroughfare.  Trenches shall be kept dry while pipe is being laid.

D. BACKFILL.  Clean earth, sand, crushed stone, or other material approved by the Authority shall be used for backfill.  Material suitable for backfill shall be stockpiled near the construction site.  Backfill material shall be selected, deposited, and compacted to eliminate the possibility of lateral displacement of the pipe.  Backfill material shall be solidly hand tamped around the pipe in 6 inch layers up to a level at least one foot above the top of the pipe.  Backfilling shall be carried out simultaneously on both sides of the pipe.
The remainder of the backfill shall be deposited and compacted by mechanical tampers except in areas where paving is to be placed over the backfilled trench.  In these areas the backfill shall consist of mechanically compacted materials as directed by the Authority.  Compaction shall achieve a density of at least 95 percent of the maximum density as determined by the American Association of State Highways and Transportation Officials (A.A.S.H.T.O.) Method T-180.

E. PIPE INSTALLATION.  Pipe and fittings for underground piping shall be strung out along the route of construction.  The pipe shall be placed to avoid interference with traffic and the trenching operation.  The pipe shall be handled by mechanical equipment.

Adequate support shall be provided for all pipes.  A continuous and uniform bedding shall be provided in the trench for all buried pipe so that the pipe barrel bears on and is supported on undisturbed ground at every point between bell holes.  Trenching below the specified grade shall be backfilled with approved material and thoroughly compacted.  The finished subgrade shall be prepared accurately by means of hand tools.  Where excavation is made in rock or boulders the subgrade shall be made by backfilling with stone or clean selected soil which shall be thoroughly compacted.  Only Class A, B or C bedding as specified in WPCF Manual of Practice No. 9 shall be permitted.

When installing pipe in the trench, proper implements, tools, and facilities satisfactory to the Authority and as recommended by the material manufacturer shall be provided and used by the Contractor for the safe and convenient prosecution of the work.  All pipe, fittings, and accessories shall be carefully lowered into the trench piece by piece by means of a derrick, ropes, slings or other suitable tools or equipment in protective coatings and linings.  Under no circumstances shall such materials be dropped or dumped into the trench.

The pipe may be laid in a manner best adapted to securing speed and good results; however, the method of pipe laying and jointing shall be in accordance with the manufacturer’s recommendations and shall be approved by the Authority.  Damaged or unsound pipe or fittings shall not be accepted.  Gravity sewers shall be constructed with straight alignment between manholes.

Rubber gasket, “O” ring type joints shall be laid true to line and grade and shall be jointed together such that the completed pipe will have a smooth invert.  After placing a length of pipe in the trench the spigot end shall be centered in the open bell of the pipe previously laid and the pipe pushed home with a bar.  THE USE OF LIFTING AND HYDRAULIC EQUIPMENT TO MAKE PIPE JOINTS SHALL BE SPECIFICALLY PROHIBITED.  The trench pipe interface shall be shaped to the curvature of both the bell and barrel of the pipe.  The trench shall be kept free of water while the work is in progress.  The ends of the pipe shall be brushed clean so that proper joints can be made.  As the work progresses the interior of the pipe shall be cleared of dirt, cement, or other superfluous material.  The exposed end of all pipe shall be fully closed to prevent earth, water, or other substances from entering the pipe at all times.  Should dirt or other materials enter the previously installed pipe, the pipe shall be immediately cleaned with care taken to preserve any coatings.  Gravity sewer pipe shall be laid on standard bedding in accordance with the standard details.  Where mechanical joints are specified for ductile or cast iron pipe and fittings, the joint shall be thoroughly coated with lubricant, the gasket and gland properly positioned, bolts inserted and diametrically opposite bolts drawn up until all bolts are tight.  All bolts shall be tightened with a torque wrench set at 55 pounds.

Pipe cutting shall be accomplished with a mechanical cutter or a saw in a manner that will not damage the pipe.  Ends of cut pipe shall be beveled to prevent damage to gaskets, fittings, etc.

All bends, tees, plugs and dead ends of pipe for force mains or gravity sewers shall be substantially braced or blocked in the direction of the flow and/or anchored to prevent any movement by providing adequate reaction backing.  This backing shall be a thrust block of 2500 psi concrete.  The backing shall be placed between solid undisturbed earth and bear solidly against the pipe.  All fittings to be braced, blocked and/or anchored shall be placed so that the pipe and fitting joints will be accessible for repair.  Required bearing areas shall be determined by the Owner’s or Developer’s engineers based on pipe size, type fitting, maximum pressures, and type of soil in the thrust area, all subject to the review and approval of the Authority.

Materials for roadways, alleys, or driveways shall be compacted to at least 95 percent of the maximum density as determined by A.A.S.H.T.O. Method T-180.

The site restoration of the entire construction area shall be finished in a neat and uniform condition acceptable to the Authority.  All areas must be restored to a condition as good or better than what previously existed.

10.3 MANHOLES, CLEANOUTS AND ACCESSORIES.
A. MANHOLES.
1. General.  Prior to the construction of any sanitary sewer, the Owner or Developer shall place adequate line and grade stakes and shall also set stakes and furnish grades so that all manhole tops can be set to finish grade, all in accordance with the approved plans.  Additionally, cut sheets with 50 foot stations must be provided to the Authority prior to the start of construction.

All manholes shall have an extended concrete base slab constructed of Class A4 reinforced concrete with a minimum compressive strength of 4000 psi at 28 days and shall be in accordance with Section 12.  The base slab shall be a minimum of 12 inches thick.  The manhole shall have a minimum wall thickness of five inches.

Invert channels shall be constructed in all manholes.  Invert channels shall be smooth and semicircular and shall conform to the inside of the adjacent sewer section.  Changes in channel size shall be gradual.  The floor of the manhole outside the invert shall be smooth and shall slope toward the channel at one to two inches per foot.

Manholes that receive a force main shall do so with the force main centerline horizontal with an invert elevation which will ensure a smooth flow transition to the gravity section.  In no case shall the force main enter the manhole more than one foot above the flow line.  The interior of the manhole shall be coated with a bituminous finish.

2. Precase Concrete Manholes.  Precast concrete manholes shall be of the extended base type and be constructed in accordance with these specifications and standards and in conformance with the approved plans.  The walls of the manholes shall have a minimum thickness of 5” and be constructed of Class A4 reinforced concrete with a minimum compressive strength of 4000 psi at 28 days in accordance with Section 12.  Manhole sections shall be tongue and groove with an “O” ring rubber gasket at each joint conforming to ASTM Designation C-443.

The lowest manhole section shall be placed in the precast base slab in such a manner to provide the greatest amount of bond and to prevent infiltration and exfiltration.  The interior of all the joints shall be completely filled with an approved cement mortar.  Insert holes for the required sewers shall be made in the manhole sections during the manufacturing operation and shall conform to the actual minimum diameters required to properly seal the connection.  Flexible connectors comprised of rubber boots and stainless steel straps shall be furnished and installed at each insert hole, as manufactured by Kor-N-Seal, Interpace, or approved equal.

Manholes shall be carefully made and shall have no honeycombs or other deteriorated surfaces.  All surfaces shall be smooth.  All lifting holes shall be filled flush with an approved mortar upon completion of the setting.  Standard manhole steps shall be securely placed in position in the manhole sections during the manufacturing of the sections.

The uppermost section of the precast manhole shall be tapered to a minimum interior diameter of two feet as indicated in the standard details.  The intermediate straight sections shall be either three or four feet in length.  The length of the lower sections shall be three times the wall section, and in no case shall it be less than two feet.

3. Frames and Covers.  All frames shall be securely anchored to the related structures and shall be installed so that the cover shall be exposed and flush with the street surface.  If street surfaces are renewed or replaced by the Developer or Owner after the sewer system has been approved and accepted by the Authority, but while such streets are still the obligation of the Developer or Owner, the frames and covers therein shall be re-adjusted to proper location relative to new street surfacing.  The frame and cover of manholes or cleanouts located in sodded or other off-street areas shall be so installed that the covers shall be exposed and either flush or above the immediate surface as deemed advisable by the Authority.

4. Connections to Existing Manholes.  Pipe connections to existing manholes shall be made in such manner that the finished work will conform as nearly as practical to the essential, applicable requirements for new manholes, including all necessary concrete work, cutting and sloping.

B. ACCESSORIES.  Air relief valves shall be constructed at the necessary high points in the force main to relieve air locking, as deemed necessary by the Authority and as indicated in the Construction Standards.

Any other sewerage structures or appurtenances necessary for the proper completion of the project shall be constructed as directed by the Authority or its Engineer.

10.4 SPECIAL CROSSINGS.
A. STREAM CROSSINGS.  Where stream crossings are required in sewer construction, the pipe shall be ductile iron, mechanical joint pipe of the same size interior diameter as the pertinent sewer, or the next larger in ductile iron if an equal size pipe is not available.  A minimum of one foot of cover over the crown of the sewer shall be provided where the natural bottom of the stream is rock and three feet of cover where the bottom is other materials.

Aerial stream crossings shall be installed within steel casing of a size sufficient to freely slide the carrier pipe.  Casing pipe shall be bituminous coated steel with 3/8 inch walls and 36,000 psi yield.  Casing pipe sections shall be continuously welded at joints and supported by concrete piers embedded within the stream banks.

All stream crossings shall be installed in accordance with the recommendations of the Authority and its Engineer and the approved plans for the construction project.  Stream crossings must be tested in place and show zero leakage.  Provisions for such test shall be incorporated in the design.

B. HIGHWAY AND RAILROAD CROSSINGS.  Where required, crossings under highways shall be installed in accordance with the requirements of the Virginia Department of Highways and Transportation.  Crossings of railroads shall be installed in accordance with the requirements of the Railroad Company.  Encased crossings shall be accomplished prior to the construction of adjacent sections of the project.  Safety precautions will be required while performing the crossing work.

Horizontal boring, jacking of pipe or, tunneling under pavement shall be done only upon prior written approval by the Authority.  The Owner or Developer shall submit a detailed schedule of operation indicating the exact method and equipment to be used.  Only workmen skilled in this class of work shall be employed on it.

Casing pipe or tunnel liner, as required, shall be installed beneath the roadbed.  If obstructions require relocation of the casing, the unfinished cavity shall be filled with 2500 psi concrete placed by pneumatic pump.  The cavity between the casing and the fill shall be pneumatically grouted.

The sewer pipe shall be installed in the casing with proper care exercised to insure that the pipe sections remain completely joined.  Upon completion and testing of sewer, the ends of the casing shall be closed as directed by the Authority or its Engineer.

10.5 SERVICE CONNECTIONS.
Pipe between the sewer and the property line shall conform to the applicable sections of these specifications and standards and in no case shall be less than four inches inside diameter.  Only materials approved by the Authority may be used from the property line to the building.  All pipe from the sewer to the building shall be laid to a grade of not less than 1/4 inch per foot.

All connections and wyes which are for future use shall be capped as directed by the Authority.  No pipe shall be cut for service connections except as approved by the Authority.  The ends of pipe which enter sewer lines shall be nearly cut to fit the inner face of the pipe.  When directed, such cutting shall be done before the pipes are built in.  No service connections shall be made into any manholes.

Wyes for service connections shall be installed where indicated on the approved plans.  Wye and service connections shall be installed in conformance with these Construction Standards.  Each service lateral shall terminate at the property line with a standard cleanout.
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