1.2
STORM DRAINAGE
1.2.1
Scope

This section covers the storm drainage system including pipe lines, drop inlets and manholes, headwalls, and connections to subsurface drain system.

1.2.2
General

The work of this section shall be coordinated with related work to assure proper and timely installation of the storm drainage system.

1.2.3
Reference Publications, Codes and Standards
1.2.3.1
Federal Specifications, latest editions:


HH-F-341F(1) "Filler, Expansion joint, Preformed; Non-extruding and Resilient Types (for concrete)"

1.2.3.2
American Society of Testing and Materials (ASTM), latest editions:


A207 "Manhole Steps"



C76 "Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe"



C62 "Building Brick (solid masonry units made from clay or shale)"



C270 "Mortar Sand"



C443 "Flexible Rubber Type Gasket-Joints"

1.2.3.3
American Association of State Highway and Transportation Officials Standards (AASHTO), latest edition:


M170 "Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe"

1.2.4
Materials
1.2.4.1
Reinforced Concrete Pipe

Reinforced concrete pipe shall conform to AASHTO M170 and ASTM C-76, Class III, Wall A, B, or C, with bell and spigot ends.

1.2.4.2
Concrete Pipe Joints

Concrete pipe joints shall be flexible rubber type gasket joints conforming to ASTM C443 and Federal Spec. HH-F-341F(1) or cold applied plastic sealing compound (e.g. "Ramek").

1.2.4.3
Manholes, Drop Inlets, and Catch Basins


Concrete - 4000 psi



Brick - common burned clay, standard size ASTM C62, Grade MW



Mortar - ASTM C270, Type M



Shell - durable particles of washed dead reef shell or a mixture of clam and reef shell



Iron castings - size, style, and design indicated on the drawings



Manhole steps - wrought iron bars, ASTM A267; size and shape as indicated on the drawings

1.2.4.4
Gratings

Gratings shall be galvanized bar type or as indicated on the drawings.

1.2.5
Delivery and Storage

The materials shall be delivered and stored at the site as directed by the Lockheed Martin Construction Engineer.

1.2.6
Work to be Performed
1.2.6.1
Trenching and Bedding

1.2.6.1.1
Excavation of trenches, bedding, and backfilling for culverts and storm drains shall be in accordance with the applicable portions of the "Demolition, Excavation, and Backfilling" section 1.1, and the following requirements.

1.2.6.1.2
The width of trenches at any point below the top of the pipe shall be not less than the outside diameter of the pipe plus ten inches for 12 inch pipe and larger, six inches for smaller pipe to permit satisfactory jointing and thorough tamping of the bedding material under and around pipe.  Sheeting and bracing where required shall be placed within the trench width as specified.  Care shall be taken not to over-excavate.

1.2.6.1.3
Whenever wet or otherwise unstable soil that is incapable of properly supporting the pipe, as determined by the Lockheed Martin Construction Engineer, is encountered in the bottom of the trench, such material shall be removed to the depth of one foot and replaced to the proper grade with compacted shell.

1.2.6.1.4
The bedding surface for the pipe shall provide a firm foundation of uniform density throughout the entire length of the pipe.  The pipe shall be carefully bedded in a soil foundation that has been accurately shaped and rounded to conform to the lowest one-fourth of the outside portion of circular pipe or to the lower curve portion of the pipe arch for the entire length of the pipe or arch.  Bell holes and depressions for joints shall be only of such length, depth, and width as required for properly making the particular type joint.

1.2.6.1.5
Existing utility lines that are shown on the drawings or the locations of which are made known to the Contractor prior to excavation as well as utility lines encountered during excavation operations shall be protected from damage during excavation and backfilling and if damaged shall be repaired by the Contractor at his expense.  In the event that the Contractor damages any existing utility lines that are not shown on the drawings or the locations of which are not known to the Contractor, report thereof shall be made immediately to the Lockheed Martin Construction Engineer.  If the Lockheed Martin Construction Engineer determines that repairs shall be made by the Contractor, such repairs will be ordered under the applicable clause of the contract.  When utility lines that are to be removed are encountered within the area of operations, the Contractor shall notify the Lockheed Martin Construction Engineer in ample time for the necessary measures to be taken to prevent interruption of service.

1.2.6.2
Pipe Installation
1.2.6.2.1
Pipe laying shall proceed upgrade with the spigot end of bell-and-spigot pipe and the tongue ends to tongue-and-groove pipe pointing in the direction of flow.

1.2.6.2.2
Proper tools and equipment shall be used for laying and installation of pipe.  New pipe lines shall be located at least 12 inches away from existing pipe lines and structures.

1.2.6.2.3
Interior of pipe and fittings shall remain clean during and after pipe laying.

1.2.6.2.4
Open pipe ends shall be closed with temporary plugs when pipe laying is not in progress.  Plywood and similar makeshift blocking which does not produce a watertight seal will not be acceptable.

1.2.6.2.5
Water shall not be allowed in trench during pipe laying.

1.2.6.2.6
Each piece of pipe and fitting shall be examined for defects before placing.  Defective, damaged, and unsound pipe and fittings shall not be used.

1.2.6.2.7
Pipe shall be laid true to alignment and grade.  Where joints are deflected, either in a horizontal or vertical plane, to clear obstruction or produce long radius curves, the amount of deflection shall not exceed the maximum recommended  by the pipe manufacturer.  Pipes shall be cut accurately to measurement at the site.  Pipe sections shall be installed in place without springing or forcing.  When pipe is cut, spigot shall be beveled.

1.2.6.2.8
Ends of pipes in drainage structures shall be cut flush and dressed smooth with the inside surface of the structures.

1.2.6.2.9
Existing manholes shall be grouted where new drainage lines tie into the same.

1.2.6.2.10
A concrete connection box shall be constructed where new drainage line ties into existing concrete pipe.  Where new lines connect into existing concrete connection boxes, the Contractor shall cut into, to connect new lines and complete all necessary patchwork.

1.2.6.2.11
Pipe jointing shall be done in accordance with the manufacturer's directions.

1.2.6.3
Backfilling
1.2.6.3.1
After the bedding has been prepared and pipe installed, selected material from excavation or borrow shall be placed evenly along both sides of the pipe in layers not exceeding eight inches in compacted depth.  This method of filling and compaction shall continue until the fill has reached an elevation of at least 12 inches above the top of the pipe.

1.2.6.3.2
The remainder of the trench shall be backfilled and compacted by spreading and rolling or compacted by mechanical tampers in layers not exceeding eight inches.

1.2.6.3.3
For pipes placed in fill sections, the fill material shall be uniformly spread in layers longitudinally on both sides of the pipe not exceeding six inches in compacted depth, and shall be compacted by rolling parallel with pipe.  Prior to commencing normal filling operations, the crown width of the fill at a height of 12 inches above the top of the pipe shall extend a distance of not less than twice the outside pipe diameter on each side of the pipe or 12 feet, whichever is less.  After the backfill has reached at least 12 inches above the top of the pipe, the remainder of the fill shall be placed and thoroughly compacted in layers not exceeding eight inches.

1.2.6.3.4
Backfill over and around the pipe and backfill around and adjacent to all other drainage structures shall be compacted at the optimum moisture content to the 90 percent of maximum density under roadways and similar pavements and to the density not less than that of surrounding material under non traffic areas.

1.2.6.4
Manholes, Drop Inlets, and Catch Basins


Manholes, drop inlets, and catch basins shall be constructed of reinforced concrete, plain concrete, or brick, complete with frames and covers or gratings.  Frames and castings shall be accurately set to the elevation and level and shall be solidly bedded in mortar.  Manhole steps shall be wrought iron bars or fixed galvanized steel ladders where indicated.

1.2.6.5
Headwalls and Open Channel Drain


Headwalls and open channel drains shall be constructed of reinforced concrete, plain concrete, or masonry as indicated on the drawings.

1.2.6.6
Testing Drain Lines


After backfilling, all lines shall be checked for alignment and deflection.  Deflection of more than five percent of the inside diameter shall be cause for rejection.  The rejected portions of lines shall be removed and replaced at no additional cost to Lockheed Martin.

1.2.6.7
Cleaning Existing Drain Lines


The Contractor shall clean existing drain lines, drop inlets, and catch basins as specified on the drawings to assure a complete functioning drainage system at the completion of work.  The lines shall be rodded out and flushed in order to remove sediment and trash from drain structures.
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