((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2010 Edition)

SECTION 02720 (33 40 00)
STORM DRAINAGE

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Storm drainage piping, fittings and accessories.

B. Connection of building storm water drainage system to on-site drainage system.

C. Catch basins, paved area drainage, manhole access, site surface drainage and sodded area drainage.

1.2 RELATED SECTIONS

A. Section 02200-Earthwork.
B. Section 02730-Sanitary Sewerage.
C. Section 03300-Cast-in-Place Concrete.
D. Section 15105-Plumbing Piping.
1.3 REFERENCES

A. American Association of State Highway and Transportation Officials (AASHTO):

1. AASHTO M36-831, Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains.

2. AASHTO M145-82, Classification of Soils and Soil-Aggregate Mixtures for Highway Construction Purposes.

3. AASHTO M196-831, Corrugated Aluminum Alloy Culverts and under drains.

4. AASHTO T180-831, Moisture-Density Relations of Soils Using a 10-pound Hammer and an 18-inch Drop.

B. American National Standards Institute (ANSI):

1. ANSI A21.11-85, Rubber Gasket Joints for Cast Iron and Ductile-Iron Pressure Pipe and Fittings.

C. American Society for Testing Materials (ASTM):

1. ASTM A48-83, Specifications for Gray Iron Castings.

2. ASTM A74-87, Specifications for Cast Iron Soil Pipe and Fittings.

3. ASTM A615-87, Specifications for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.

4. ASTM C14-82, Specifications for Concrete Sewer, Storm Drain and Culvert.

5. ASTM C76-85a, Specification for Reinforced Concrete Culvert, Storm Drain and Sewer Pipe.

6. ASTM C144-84, Specification for Aggregate for Masonry Mortar.

7. ASTM C150-86, Specification for Portland cement.

8. ASTM C270-86b, Specification for Mortar for Unit Masonry.

9. ASTM C361-85a, Specification for Reinforcement Concrete Low-Head Pressure Pipe.

10. ASTM C443-85a, Specification for Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber Gaskets.

11. ASTM D2321-83a, Practice for Underground Installation of Flexible Thermoplastic Sewer Pipe.

12. ASTM D2774-72 (83), Recommended Practice for Underground Installation of Thermoplastic Pressure Piping.

13. ASTM D3034-85a, Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings. 

1.4 REGULATORY REQUIREMENTS

A. Conform to all applicable, State Drainage District and Broward County Codes and Regulations for installation of this Section’s Related Work.

1.5 SUBMITTALS

A. Submit product data under provisions of Section 01330, “Submittal Procedures”.

B. Submit manufacturer’s latest published product data indicating materials, dimensions, finish, fittings and fastenings, specifications and accessories.
1.6 PROJECT RECORD DOCUMENTS

A. Submit documents under provisions of Section 01780, “Closeout Submittals”.

B. Accurately record location of pipe runs, connections, catch basins and invert elevations.

PART 2 PRODUCTS

2.1 MATERIALS

A. Pipe:

1. Concrete Pipe:  ASTM C14, Class 1; unreinforced; inside nominal diameter as indicated on Drawings, bell and spigot end joints.

2. Reinforced Concrete Pipe (RCP):  ASTM C76, Class 1 with Wall Type A; bar reinforcement; inside nominal diameter as indicated on Drawings; bell and spigot end joints, as modified by Section 941, FDOT Standard Specifications.

3. Plastic Pipe:  ASTM D3034, Type PSM SDR – 35, polyvinyl chloride (PVC) material; inside nominal diameter as indicated on Drawings, bell and spigot style water tight joint.

4. Corrugated Aluminum Pipe (CAP): conforming to AASHTO M196 for circular corrugated pipe of AASTO M211 for helically corrugated pipe, and Section 945, FDOT Standard Specifications.


B. Corrugated Steel Pipe (CSP):  Conforming to AASHTO M36 and Section 943, FDOT Standard Specifications.

C. Pipe Joints:

1. PVC Pipe:  Rubber gasket joint device, Perma-Loc PS-10 push on rubber gasket.

2. Concrete Pipe:  ASTM C443, rubber compression gasket joints or rounded rubber gaskets conforming to the requirements of ASTM CC361, with the additional requirements that the gasket used to be of such cross sectional area and perimeter as to properly fit the space provided in the pipe joint in which it is to be used, and be the sold element relied on to maintain a tight joint.

3. Reinforced concrete Pipe:  ASTM C443, rubber compression gasket joint.

4. Corrugated Aluminum Pipe: make field joints in CAP with bands fabricated of the same alloy as the culvert sheeting and conforming to the requirements of AASHTO M196.  Gasket the banded joints with a neoprene gasket of the design indicated to secure a soil-tight or watertight joint.

5. Corrugated Steel Pipe:  Make field joints in CSP with bands fabricated of the same alloy as the culvert sheeting and conforming to the requirements of AASHTO M36.  Gasket the banded joints with a neoprene gasket of the design indicated to secure a soil-tight or watertight joint.

D. Inlets, Manholes and Junction Boxes:

1. Fabricate from precast concrete conforming to ASTM C478 and C65T.  All concrete to have a minimum compressive strength of 3000 psi at 20 days.

2. Join structure sections with a mastic-sealing compound.  Fill the remaining space with cement mortar and finish so as to produce a smooth continuous surface inside and outside the wall sections.

3. Cast all openings in the precast structure at the time of manufacturer.  Make holes for piping size 6 inches larger than the outside diameter of the proposed pipe.  Fill all spaces between the manhole and the pipe with mortar and finish smooth.

4. All drainage structures located within sodded areas must be equipped with 4 inch thick and 4 feet wide concrete.

E. Gratings:

1. Iron Frames.  Grates and Lids:  Conforming to ASTM A48, Class 30.  Castings: true to design, dimension, weight and detail as indicated on the Drawings.

F. Forms:

1. Forms for cast-in-pace headwalls or other concrete structures to be of wood or metal, designed and constructed so that they may be removed without damage to the concrete.  Build forms true to line and grade.  Brace forms in a substantial and unyielding manner.
G. Concrete:

1. Use Class 1 concrete for headwalls, pipe endwalls, and other miscellaneous concrete items.  Unless indicated otherwise, the minimum compressive strength for Class 1 concrete is to be 3000 psi in 28 days.

H. Concrete Reinforcement:

1. Concrete reinforcement in sizes No. 3 and larger to be deformed steel bars of the shapes and sizes indicated on the drawings.

2. Steel to be newly rolled stock, substantially free from mill scale, rust, dirt, grease or other foreign matter.  Bars: domestic billet steel.
3. Reinforcing bars to be Grade 60, conforming to ASTM A615, except utility structures and stirrups and ties to be Grade 40.
4. Deformations on bars for concrete reinforcement are to conform to ASTM A615.
5. Tie Wire: 16 gage or heavier, black annealed wire.
6. Metal Accessories: galvanized and sufficient in size and number to rigidly support the reinforcing steel under all conditions.
7. Clean loose rust, grease or any other coating that could interfere with the bond.  When the placement of concrete is delayed after the placement of the reinforcing, reinspect and reclean the steel is required.
8. Place all steel reinforcing in the exact positions and with the spacing indicated on the drawings.  The clear distance between parallel bars is not to be less than 1-1/2 inch times the bar diameter, and in no case less than 1 inch, nor less than 1-1/3 times the maximum size of coarse aggregate.  Unless indicate otherwise on the drawings, lap bars not less than 24 diameters nor less than 12 inches.
9. Minimum Concrete Coverage Over Reinforcement:

(a) For footings and slabs deposited against earth: 3 inches

(b) For formed surfaces to be exposed to weather, dampness or in contact with ground after removal of forms: 2 inches.
10. Storm Sewer Roof – Drain Leaders:  All roof drain Leaders and discharge piping shall be interconnected with the site storm sewer system with clean outs using PVC piping per part 2.1.A.3.

11. Ballast Rock and Pea rock: tested to the ASTM CEI-76, Loss shall not exceed 40 percent.

12. French Drain Aggregate shall be:

(a) 1/2 inch to 3/4 inch range for 1/2 inch specification.

(b) 3/4 inch to 1-inch range for 3/4 inch specification.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that trench cut is ready to receive work and excavations, dimensions and elevations are as indicated on drawings.
B. Beginning of installation means acceptance of existing conditions.

3.2 PREPARATION

A. Hand trim excavations to required elevations.  Correct over excavation with fill material.

B. Remove large stones or other hard matter, which could damage drainage tile or impede consistent backfilling or compaction.

3.3 EXCAVATION

A. All work shall meet OSHA and State Safety Standards.

B. General: excavate foundation pits to permit the placing of the full widths and lengths of footings indicated on the drawings, with full horizontal beds.  Do not round or undercut corners or edges.  Carry excavations to foundation materials satisfactory to the Project Consultant, regardless of the elevation indicated on the drawings.  Unless a firm footing can be established on solid rock before such depths are reached, carry it to such additional depth as may be necessary to eliminate any danger of undermining wherever rock bottom is secured, do the excavation in such a manner as to allow the solid rock to be exposed and prepared in horizontal beds for receiving the masonry.  Remove all loose and disintegrated rock or thin strata.

1. Earth Excavation:

(a) Foundation Material Other Than Rock:  when masonry is to rest on an excavated surface other than rock, take special care to avoid disturbing the bottom of the excavation, and do not make the final removal of the foundation material to grade until just before the masonry is to be placed.  In case the foundation material is soffit or mucky, the Project Consultant may require excavation to a greater depth and backfilling to grade with approved material under provisions of Section 02300-Earthwork.

2. Removal of Obstructions: remove boulders, logs or any unforeseen obstacles encountered in excavating at no additional cost to the Owner.
3. Rock Excavation: free all rock and other hard foundation material of all loose material, clean and cut to a firm surface; either level, step vertically and horizontally, or serrate, as may be directed by the Project Consultant.  Clean out all seams and fill with concrete or mortar.
4. Pipe Trench Excavation:

(a) Excavate trenches for pipe culverts and for storm sewers to the required depth and to a width sufficient to provide adequate working room.

(b) Place and compact the embankment above the natural ground line for pipe lines placed above the natural ground line, prior to excavation of the trench, to an elevation at least 2 feet above the top of the pipe and to a width equal to 4 diameters.
5. Excavate the trench to the required grade.
6. Where the soils permit, the trench sides are to be vertical up to at least the mid-point of the pipe.

(a) For all pipe culverts and storm sewers 24 inches or over in diameter (except side drain), shape the bedding to conform to the outside of the pipe, for a depth of not less than 10 percent of its total height (outside dimensions) and provide recesses to receive the bell.
(b) Where wet conditions are such that dewatering by normal pumping methods, including well pointing, would not be effective, then this requirement may be modified by the Project Consultant.  Select bedding material, which might be utilized by the convenience of the Contractor in lieu of dewatering, is to be at the Contractor’s expense.
(c) For all side drain, and for pipe culverts less than 24 inches in diameter, the trench bottom may be either flat or shaped to fit the bottom of the pipe, except as provided for trenches, cut below grade and for areas of unsuitable foundation material.  Regardless of the shape of the trench bottom, make excavation for the hubs as required to allow the pipe barrel to rest firmly on the trench bottom.

7. Unsuitable Material:  when rock, boulders, or other hard, lumpy or unyielding materials are encountered in the trench bottom, remove them to a depth at least 12 inches below the bottom of the pipe.  Remove muck or other soft material considered by the Project Consultant to be unsuitable as foundation for the pipe to the depth required for obtaining a firm foundation and as directed by the Project Consultant.
8. Pipe Bedding: when undercutting is required in order to remove unsuitable material (either hard or soft), backfill the trench to a point 6 inches above the bottom of the pipe, with suitable granular material which will form a film bed for the pipe, and shape the bottom to fit the pipe.  Bedding material to be coarse sand, washed limerock, or other suitable granular material.
9. Compaction: when a pip trench is undercut in order to remove unsuitable material or for other reasons, bring it to required grade using suitable materials, after which compact the bottom to match approximately the density of the soil in which the trench was cut.

3.4 PUMPING

A. Perform pumping from the interior of any foundation enclosure in such a manner as to preclude the possibility of any portion of the concrete materials being carried away.  No pumping is to be done while concrete is being placed, or for a period of at least 24 hours thereafter, unless it is done from a suitable pump separated from the concrete work by a watertight wall.

3.5 BACKFILLING
A. Backfill to the original ground surfaced or sub grade surface of openings made for structures, with a sufficient allowance for settlement.  If required by the Project Consultant, obtain the material to be used in making the backfill from a source entirely apart from the structure. All materials used for backfill are to be of a quality acceptable to the Project Consultant and be free of large lumps, wood, or other extraneous material.

B. Heavy construction equipment will not be permitted to cross over culvert or storm sewer pipes until backfill material has been placed and compacted to the finished earthwork grade or to an elevation at least 4 feet above the crown of the pipe.

C. Compaction Under Wet Conditions: where wet conditions do not permit the use of mechanical tampers, perform compaction of the backfill with hand tampers.  Only A-3 material will be allowed for use in the hand tamped portions of the backfill.  When the backfill has reached an elevation and condition such as to make the use of the mechanical tampers practicable, do the mechanical tamping in such a manner and to such extent as to transfer the compaction force into the sections previously tamped by hand.

D. Pipe Culvert and Storm Sewers: perform backfilling of pipe trenches in 3 stages as follows:

1. First Stage: provide adequate compacted fill beneath the haunches of the pipe, using mechanical tampers suitable for this purpose.  This compaction applies to the material placed beneath the haunches of the pipe.

2. Second Stage:  obtain a well-compacted bed and fill along the sides of the pipe and to a point at least 1 foot above the top of the pipe.  The width of backfill and compaction to be done under this stage is to be the width of the portion of the trench having vertical sides; or when no portion of the trench has vertical sides, it is to be to a width at least equal to twice the outside diameter of the pipe.

3. Third Stage:  backfill the remainder of the trench with suitable material and compact under provisions of the requirements hereinafter.

E. Compaction: place the backfill for the first and second stages above in 6-inch layers (compacted thickness) and compact to 95 percent of maximum density as determined by AASHTO T180.  Where the backfill lies within the roadway embankment or sub grade, compact it to the densities specified for these areas.

1. When pavement is to be constructed over the pipe, place the backfill for the third stage in the manner and compact to the degree required for the first and second stages.  Where no pavement is to be constructed and vehicular traffic is not to pass over the pipe, compact the third stage backfill to firmness approximately equal to that of the soil adjacent to the pipe trench.

F. Backfill Under Wet Conditions: where wet conditions are such that dewatering by normal pumping methods would not be effective, the procedure outlined may be used when specifically authorize by the Project Consultant in writing.

1. In such specifically authorized cases, the backfill material used below the elevation at which mechanical tampers would be effective is to be of the A-3 soil classification (based on AASHTO Designation M145).

2. After the pipe is bedded properly, place the A-3 material, and ram and compact beneath the pipe haunches by the use of timbers of hand tampers, and continue hand-tamping during the placing of the backfill reaches an elevation such that its moisture content will permit the use of mechanical tampers.

3. When the backfill has reached such elevation, normally acceptable backfill material may be used and compaction is to be obtained by the use of mechanical tampers.

4. Perform the mechanical tamping in such manner and to such extent so as to transfer the compacting force into the previously hand-tamped fill.

G. Requirements for Thick Lift compaction in Granular Materials:  If compaction equipment is available with which the required density can be obtained in thicker lifts than permitted as listed before and upon satisfactory evidence that the proposed equipment will produce work equal in quality to that produced by the specified methods, the Project Consultant may permit placement of granular material of soil groups A-1, A-2 or A-3 in lifts up to a maximum of 3 feet compacted thickness.  Furnish equipment and labor to excavate and backfill test pits required to be dug for the performance of density tests.

1. Thick lift compaction procedures will not be allowed for first stage backfilling (beneath the haunches) of pipe culverts and storm sewers.

3.6 INSTALLATION - PIPE

A. Install pipe, fittings and accessories under provisions of ASTM D2321 and ASTM D2774.  Seal joints watertight.

B. Place pipe on minimum 4-inch deep bed of aggregate.  Backfilling shall be done in accordance with F.D.O.T. Specification 125-8.1.1 Standard Specification.
C. Lay pipe to slope gradients noted on Drawings, with maximum variation from true slope of 1/8 inch in 10 feet.

D. Install coarse filter aggregate at sides and over top of pipe.  Provide top cover to minimum compacted thickness of 12 inches.

E. Place filter fabric over leveled top surface of filter aggregate cover prior to subsequent backfilling operations.  Conforming to Section 985 FDOT, Mirafi Type.

F. Place filter aggregate in maximum 6 inch lifts, consolidating each lift.

G. Increase compaction of each successive lift.  Refer to Section 02300-Earthwork for compaction requirements.  Do not displace or damage pipe when compacting.

H. Installation of French Drains shall be based on F.D.O.T. Standard Specification Section 445 and select trench aggregate will meet F.D.O.T. Stndard Specification 2.01-1.4, Table 1, No. 4 stone.

3.7 INSTALLATION – CATCH BASINS, MANHOLES AND CLEANOUTS

A. Form bottom of excavation clean and smooth to correct elevation.

B. Form and place cast-in-place concrete base pad, with provision for storm sewer pipe end sections.

C. Establish elevations and pipe inverts for inlets and outlets as indicated.

D. Mount lid and frame level in grout, secured to top cone section to elevation indicated.

3.8 PAVEMENT REPLACEMENT

A. Where existing pavement, curbing, curb and gutter, sidewalk or valley gutter is removed only for the purpose of construction or removing box culverts, pipe culverts, storm sewers, inlets, manholes, etc., replace and restore such pavement , etc. to as god conditions, as determined by the Project Consultant, as before removal, at no additional cost to the Owner.  The replaced pavement is to be of the same or similar type as that specified in Section 02745-Flexible and Rigid Paving.

3.9 PAVEMENT REPLACEMENT

A. Field inspection will be performed under provisions of Section 01450, “Quality Control”.

B. Request inspection by governing authority prior to and immediately after placing filter aggregate cover over pipe.

3.10 PROTECTION

A. Protect finished installation under provisions of Section 01750, “Protection of Installed Construction”.

B. Protect pipe and filter aggregate cover from damage or displacement until backfilling is in progress.

END OF SECTION
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