SECTION 02701 - PIPE FOR STORM DRAINS AND CULVERTS

PART 1 - GENERAL

1.1 RELATED SECTIONS

A. The General Provision of the contract, including the General Provisions for
Construction Projects (2016), Special Provisions, and General Requirements of the
Specifications, apply to the work specified in this section.

B. This Section shall be in accordance with FAA Specification Item D-701 — Pipe For
Storm Drains and Culverts, as included as an attachment to this Section.

1.2 SUMMARY

This Section includes construction of pipe culverts and storm drains in accordance
with these specifications and in reasonably close conformity with the lines and
grades shown on the plans.

1.3 RELATED SECTIONS

A. FAA Specification Item D-701 — Pipe For Storm Drains and Culverts, as modified
herein.

Section 02152, Excavation, Subgrade, and Embankment.
Section 02610, Concrete for Miscellaneous Structures

Section 02751, Manholes, Catch Basins, Inlets and Inspection Holes

m O O @

Section 02752, Concrete Culverts, Headwalls, and Miscellaneous Drainage
Structures

F. Section 02753, Storm Water Treatment Device

1.4  SUBMITTALS

Prior to commencing Work in this Section, submit information on the following
items according to Section 01300, Submittals:

A. Storm Drain Pipes Product Information. Provide, at minimum -

1. Products and materials data and information, including pipe and fittings, joint
materials, gaskets, couplings, and sleeves.

2. Manufacturer’s installation instructions.
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B. Gradation test results of the proposed bedding and permeable materials for approval
prior to use.

1.5 DEFECTIVE WORK.

A. Any work performed under this section which fails to meet the requirements stated
herein will be considered defective, and shall be removed and replaced at the
Contractor’s expense, unless otherwise noted.

PART 2 — PRODUCTS

2.1 PIP

Pipe and installation material shall be of the type called for on the plans and
conform to the FAA Specification Item D-701

2.2 PIPE TO STRUCTURE CONNECTOR AND SEAL

A flexible pipe to manhole connector must be used for all pipe penetrations to pre-
cast or cast-in-place concrete structures.

A. The seal must provide a flexible, positive, watertight connection between pipe and
concrete structures. The connector must ensure that a seal is made between:

1. The connector and the structure wall
2. Between the connector and the pipe.

B. The seal between the connector and the manhole wall must be made by casting the
connector integrally with the structure wall during the manufacturing process in
such a manner that it will not pull out during coupling. The seal between connector
and pipe will be made by way of a stainless steel take down band compressing the
gasket against the outside diameter of the pipe.

C. The connector must be molded from materials whose physical and chemical
properties meet or exceed the physical and chemical resistance properties described
in ASTM C1478.

D. The connector must be of size specifically designed for the pipe material being used
and must be installed in accordance with recommendations of the manufacturer.

2.3 PVC DRAIN PIPE

A. Unless otherwise specified on the plans and these specifications, non-perforated
solid pipe must be ASTM D1785, Schedule 40 or 80 as shown on Plan. Pipe
compounds must conform to ASTM D1784. Underdrain pipe and fittings must be
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perforated PVC (unless noted otherwise) with elastomatic joints. Plastic fittings
must conform to ASTM D2729.

Joint material must be solvent cement conforming to ASTM D2564.

STORM DRAIN STRUCTURE BEDDING

Storm drain structure bedding shall be in accordance with FAA Specification Item
D-701 as modified herein.

PART 3 - EXECUTION

3.1

PIPE INSTALLATION

Excavate and backfill trenches as per FAA Specification Item D-701 as modified
herein. Storm drain construction can occur by either open cut or trenchless.

Verify the actual locations (horizontal and vertical) of all utilities prior to beginning
trench excavation. If utilities are to remain in place, furnish protection from
damage during construction operations.

Lay the pipe only after the Engineer observes and approves the conditions of the
bottom of the trench.

Proceed laying pipe from the downstream to upstream, with the spigot section of
the bell-and-spigot pipe pointing in the direction of the flow.

Lay and set each section of pipe true to line and grade and in such a manner as to
form a close concentric joint with the adjoining pipe and to prevent sudden offsets
in the flow line.

Proceed with laying pipe only when the condition of the trench and the weather is
suitable.

Install pipe and fittings in accordance with the requirements of ASTM D2321 and
the manufacturer's instructions.

Prior to making connections, apply a manufacturer's recommended joint lubricant
to the joint gasket.

Keep the interiors of all pipes clean of dirt and debris at all times. When work is
not in progress, plug open ends of pipe and fittings.

Where clearing after laying pipe is difficult because of small pipe size, keep a
suitable swab or squeegee in the pipe and pull forward past every joint immediately
after joining has been completed.
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PART 4 MEASUREMENT AND PAYMENT

4.1 METHOD OF MEASUREMENT

A. Method of measurement and payment shall be in accordance with FAA
Specification Item D-701, paragraph 701-4.1.

4.2 BASIS OF PAYMENT

A. Basis for payment shall be in accordance with FAA Specification Item D-701,
paragraph 701-5.1.

PART 5 ATTACHMENTS

5.1 FAA SPECIFICATIONS

A. D-701, Pipe for Storm Drains and Culverts

END OF SECTION 02701
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ITEM D-701 PIPE FOR STORM DRAINS AND CULVERTS

DESCRIPTION

701-1.1 This item shall consist of the construction of pipe culverts and storm drains in accordance
with these specifications and in reasonably close conformity with the lines and grades shown on
the plans.

MATERIALS

701-2.1 Materials shall meet the requirements shown on the plans and specified below.
Underground piping and components used in drainage systems for terminal and aircraft fueling
ramp drainage shall be noncombustible and inert to fuel in accordance with National Fire
Protection Association (NFPA) 415.

701-2.2 Pipe. The pipe shall be of the type called for on the plans or in the proposal and shall be
in accordance with the following appropriate requirements:

ASTM C76 Standard Specification for Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

ASTM C655 Standard Specification for Reinforced Concrete D-Load Culvert,
Storm Drain, and Sewer Pipe

ASTM C1433 Standard Specification for Precast Reinforced Concrete
Monolithic Box Sections for Culverts, Storm Drains, and Sewers

ASTM C1479 Standard Practice for Installation of Precast Concrete Sewer,
Storm Drain, and Culvert Pipe Using Standard Installations

ASTM C1840 Standard Practice for Inspection and Acceptance of Installed
Reinforced Concrete Culvert, Storm Drain, and Storm Sewer
Pipe

ASTM D3034 Standard Specification for Type PSM Poly (Vinyl Chloride)

(PVC) Sewer Pipe and Fittings

701-2.3 Concrete. Concrete for pipe cradles shall have a minimum compressive strength of 2000
psi (13.8 MPa) at 28 days and conform to the requirements of ASTM C94.

701-2.4 Rubber gaskets. Rubber gaskets for rigid pipe shall conform to the requirements of
ASTM C443. Rubber gaskets for PVC pipe, polyethylene, and polypropylene pipe shall conform
to the requirements of ASTM F477. Rubber gaskets for zinc-coated steel pipe and precoated
galvanized pipe shall conform to the requirements of ASTM D1056, for the “RE” closed cell
grades. Rubber gaskets for steel reinforced thermoplastic ribbed pipe shall conform to the
requirements of ASTM F477.
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701-2.5 Joint mortar. Pipe joint mortar shall consist of one part Portland cement and two parts
sand. The Portland cement shall conform to the requirements of ASTM C150, Type I. The sand
shall conform to the requirements of ASTM C144.

701-2.6 Joint fillers. Poured filler for joints shall conform to the requirements of ASTM D6690.
701-2.7 Plastic gaskets. Plastic gaskets shall conform to the requirements of ASTM C990.

701-2.8. Controlled low-strength material (CLSM). Controlled low-strength material shall
conform to the requirements of Item P-153. When CLSM is used, all joints shall have gaskets.

701-2.9 Precast box culverts. Manufactured in accordance with and conforming to ASTM
C1433.

701-2.10 Precast concrete pipe. Precast concrete structures shall be furnished by a plant
meeting National Precast Concrete Association Plant Certification Program or American
Concrete Pipe Association QCast Plant Certification program.

CONSTRUCTION METHODS

701-3.1 Excavation. The width of the pipe trench shall be sufficient to permit satisfactory
jointing of the pipe and thorough tamping of the bedding material under and around the pipe, but
it shall not be less than the external diameter of the pipe plus 12 inches (300 mm) on each side.
The trench walls shall be approximately vertical.

The Contractor shall comply with all current federal, state and local rules and regulations
governing the safety of men and materials during the excavation, installation and backfilling
operations. Specifically, the Contractor shall observe that all requirements of the Occupational
Safety and Health Administration (OSHA\) relating to excavations, trenching and shoring are
strictly adhered to. The width of the trench shall be sufficient to permit satisfactorily jointing of
the pipe and thorough compaction of the bedding material under the pipe and backfill material
around the pipe, but it shall not be greater than the widths shown on the plans trench detail.

Where rock, hardpan, or other unyielding material is encountered, the Contractor shall remove it
from below the foundation grade for a depth of at least 8 inch (200 mm) or 1/2 inch (12 mm) for
each foot of fill over the top of the pipe (whichever is greater) but for no more than three-quarters
of the nominal diameter of the pipe. The excavation below grade should be filled with granular
material to form a uniform foundation.

Where a firm foundation is not encountered at the grade established, due to soft, spongy, or other
unstable soil, the unstable soil shall be removed and replaced with approved granular material for
the full trench width. The RPR shall determine the depth of removal necessary. The granular
material shall be compacted to provide adequate support for the pipe.

The excavation for pipes placed in embankment fill shall not be made until the embankment has
been completed to a height above the top of the pipe as shown on the plans.

701-3.2 Bedding. The bedding surface for the pipe shall provide a foundation of uniform density
to support the pipe throughout its entire length.

a. Rigid pipe. The pipe bedding shall be constructed uniformly for the full length of the pipe
barrel, as required on the plans. The maximum aggregate size shall be 1 in when the bedding
thickness is less than 6 inches, and 1-1/2 in when the bedding thickness is greater than 6 inches.
Bedding shall be loosely placed uncompacted material under the middle third of the pipe prior to
placement of the pipe.
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b. Flexible pipe. For flexible pipe, the bed shall be roughly shaped to fit the pipe, and a
bedding blanket of sand or fine granular material shall be provided as follows:

Flexible Pipe Bedding

Pipe Corrugation Depth Minimum Bedding
Depth
inch mm inch mm
1/2 12 1 25
1 25 2 50
2 50 3 75
2-1/2 60 3-1/2 90

c. Other pipe materials. For PVC, polyethylene, polypropylene, or fiberglass pipe, the
bedding material shall consist of coarse sands and gravels with a maximum particle size of 3/4
inches (19 mm). For pipes installed under paved areas, no more than 12% of the material shall
pass the No. 200 (0.075 mm) sieve. For all other areas, no more than 50% of the material shall
pass the No. 200 (0.075 mm) sieve. The bedding shall have a thickness of at least 6 inches (150
mm) below the bottom of the pipe and extend up around the pipe for a depth of not less than 50%
of the pipe’s vertical outside diameter.

701-3.3 Laying pipe. The pipe laying shall begin at the lowest point of the trench and proceed
upgrade. The lower segment of the pipe shall be in contact with the bedding throughout its full
length. Bell or groove ends of rigid pipes and outside circumferential laps of flexible pipes shall
be placed facing upgrade.

Paved or partially lined pipe shall be placed so that the longitudinal center line of the paved
segment coincides with the flow line.

Elliptical and elliptically reinforced concrete pipes shall be placed with the manufacturer’s
reference lines designating the top of the pipe within five degrees of a vertical plane through the
longitudinal axis of the pipe.

701-3.4 Joining pipe. Joints shall be made with (1) cement mortar, (2) cement grout, (3) rubber
gaskets, (4) plastic gaskets, (5) coupling bands.

Mortar joints shall be made with an excess of mortar to form a continuous bead around the
outside of the pipe and shall be finished smooth on the inside. Molds or runners shall be used for
grouted joints to retain the poured grout. Rubber ring gaskets shall be installed to form a flexible
watertight seal.

a. Concrete pipe. Concrete pipe may be either bell and spigot or tongue and groove. Pipe
sections at joints shall be fully seated and the inner surfaces flush and even. Concrete pipe joints
shall be sealed with rubber gaskets meeting ASTM C443 when leak resistant joints are
required.

b. Metal pipe. Metal pipe shall be firmly joined by form-fitting bands conforming to the
requirements of ASTM A760 for steel pipe and AASHTO M196 for aluminum pipe.

c. PVC, Polyethylene, or Polypropylene pipe. Joints for PVC, Polyethylene, or
Polypropylene pipe shall conform to the requirements of ASTM D3212 when leak resistant joints
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are required. Joints for PVC and Polyethylene pipe shall conform to the requirements of
AASHTO M304 when soil tight joints are required. Fittings for polyethylene pipe shall conform
to the requirements of AASHTO M252 or ASTM M294. Fittings for polypropylene pipe shall
conform to ASTM F2881, ASTM F2736, or ASTM F2764.

701-3.5 Embedment and Overfill. Pipes shall be inspected before any fill material is placed; any
pipes found to be out of alignment, unduly settled, or damaged shall be removed and re-laid or
replaced at the Contractor’s expense.

701-3.5-1 Embedment Material Requirements

a. Concrete Pipe. Embedment material and compaction requirements shall be in accordance
with the applicable Type of Standard Installation (Types 1, 2, 3, or 4) per ASTM C1479. Ifa
concrete cradle or CLSM embedment material is used, it shall conform to the plan details.

b. Plastic and fiberglass Pipe. Embedment material shall meet the requirements of ASTM
D3282, A-1, A-2-4, A-2-5, or A-3. Embedment material shall be free of organic material, stones
larger than 1.5 inches in the greatest dimension, or frozen lumps. Embedment material shall
extend to 12 inches above the top of the pipe.

c. Metal Pipe. Embedment material shall be granular as specified in the contract document
and specifications, and shall be free of organic material, rock fragments larger than 1.5 inches in
the greatest dimension and frozen lumps. As a minimum, backfill materials shall meet the
requirements of ASTM D3282, A-1, A-2, or A-3. Embedment material shall extend to 12 inches
above the top of the pipe.

701-3.5-2 Placement of Embedment Material

The embedment material shall be compacted in layers not exceeding 6 inches (150 mm) on each
side of the pipe and shall be brought up one foot (30 cm) above the top of the pipe or to natural
ground level, whichever is greater. Thoroughly compact the embedment material under the
haunches of the pipe without displacing the pipe. Material shall be brought up evenly on each
side of the pipe for the full length of the pipe.

When the top of the pipe is above the top of the trench, the embedment material shall be
compacted in layers not exceeding 6 inches (150 mm) and shall be brought up evenly on each
side of the pipe to one foot (30 cm) above the top of the pipe. All embedment material shall be
compacted to a density required under Item P-152.

Concrete cradles and flowable fills, such as controlled low strength material (CLSM) or
controlled density fill (CDF), may be used for embedment provided adequate flotation resistance
can be achieved by restraints, weighing, or placement technique.

It shall be the Contractor’s responsibility to protect installed pipes and culverts from damage due
to construction equipment operations. The Contractor shall be responsible for installation of any
extra strutting or backfill required to protect pipes from the construction equipment.

701-3.6 Overfill

Pipes shall be inspected before any overfill is in place. Any pipes found to be out of alignment,
unduly settled, or damaged shall be removed and relaid or replaced at the Contractor’s expense.
Evaluation of any damage to RCP shall be evaluated based on AASHTO R73.

Overfill material shall be place and compacted in layers as required to achieve compaction to at
least 95 percent standard proctor per ASTM D1557. The soil shall contain no debris, organic
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matter, frozen material, or stones with a diameter greater than one half the thickness of the
compacted layers being placed.

701-3.7 Inspection Requirements

An initial post installation inspection shall be performed by the RPR no sooner than 30 days after
completion of installation and final backfill. Clean or flush all lines prior to inspection.

Use a camera with lighting suitable to allow a clear picture of the entire periphery of the pipe
interior. Center the camera in the pipe both vertically and horizontally and be able to pan and tilt
to a 90 degree angle with the axis of the pipe rotating 360 degrees. Use equipment to move the
camera through the pipe that will not obstruct the camera’s view or interfere with proper
documentation of the pipe’s condition. The video image shall be clear, focused, and relatively
free from roll, static, or other image distortion qualities that would prevent the reviewer from
evaluating the condition of the pipe.

For pipe sizes larger than 48 inches, a walk-through visual inspection shall be performed.

Reinforced concrete pipe shall be inspected, evaluated, and reported on in accordance with
ASTM C1840, “Standard Practice for Inspection and Acceptance of Installed Reinforced
Concrete Culvert, Storm Drain, and Storm Sewer Pipe.” Any issues reported shall include still
photo and video documentation. The zoom ratio shall be provided for all still or video images
that document any issues of concern by the inspection firm

Flexible pipes shall be inspected for rips, tears, joint separations, soil migration, cracks, localized
buckling, settlement, alignment, and deflection.

METHOD OF MEASUREMENT

701-4.1 All work under this section will not be measured for payment.

BASIS OF PAYMENT

701-5.1 Items covered by this section will be paid by lump sum. The contract price paid shall
be for full compensation for furnishing and placing all materials and all labor, equipment, tools,
and incidentals necessary for each of the construction phases.

Payment will be made under:

Item No. Description Unit

02701.1A Pipe for Storm Drains and Culverts (Phases 0 through 3) Lump Sum

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

American Association of State Highway and Transportation Officials (AASHTO)

AASHTO M167 Standard Specification for Corrugated Steel Structural Plate,
Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
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AASHTO M190

AASHTO M196

AASHTO M219

AASHTO M243

AASHTO M252

AASHTO M294

AASHTO M304

AASHTO MP20

ASTM International (ASTM)
ASTM A760

ASTM A761

ASTM A762

ASTM A849

ASTM B745

ASTM C14

ASTM C76

ASTM C94

ASTM C144
ASTM C150
ASTM C443

ASTM C506
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Standard Specification for Bituminous-Coated Corrugated Metal
Culvert Pipe and Pipe Arches

Standard Specification for Corrugated Aluminum Pipe for
Sewers and Drains

Standard Specification for Corrugated Aluminum Alloy
Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches

Standard Specification for Field Applied Coating of Corrugated
Metal Structural Plate for Pipe, Pipe-Arches, and Arches

Standard Specification for Corrugated Polyethylene Drainage
Pipe

Standard Specification for Corrugated Polyethylene Pipe, 300- to
1500-mm (12- to 60-in.) Diameter

Standard Specification for Poly (Vinyl Chloride) (PVC) Profile
Wall Drain Pipe and Fittings Based on Controlled Inside
Diameter

Standard Specification for Steel Reinforced Polyethylene (PE)
Ribbed Pipe, 300- to 900-mm (12- to 36-in.) Diameter

Standard Specification for Corrugated Steel Pipe, Metallic
Coated for Sewers and Drains

Standard Specification for Corrugated Steel Structural Plate,
Zinc Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches

Standard Specification for Corrugated Steel Pipe, Polymer
Precoated for Sewers and Drains

Standard Specification for Post-Applied Coatings, Pavings, and
Linings for Corrugated Steel Sewer and Drainage Pipe

Standard Specification for Corrugated Aluminum Pipe for
Sewers and Drains

Standard Specification for Nonreinforced Concrete Sewer, Storm
Drain, and Culvert Pipe

Standard Specification for Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

Standard Specification for Ready Mixed Concrete
Standard Specification for Aggregate for Masonry Mortar
Standard Specification for Portland Cement

Standard Specification for Joints for Concrete Pipe and
Manholes, Using Rubber Gaskets

Standard Specification for Reinforced Concrete Arch Culvert,
Storm Drain, and Sewer Pipe
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ASTM C507

ASTM C655

ASTM C990

ASTM C1433

ASTM D1056

ASTM D3034

ASTM D3212

ASTM D3262

ASTM D3282

ASTM D4161

ASTM D6690

ASTM F477

ASTM F667

ASTM F714

ASTM F794

ASTM F894

ASTM F949

ASTM F2435

ASTM F2562
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Standard Specification for Reinforced Concrete Elliptical
Culvert, Storm Drain and Sewer Pipe

Standard Specification for Reinforced Concrete D-Load Culvert,
Storm Drain and Sewer Pipe

Standard Specification for Joints for Concrete Pipe, Manholes,
and Precast Box Sections Using Preformed Flexible Joint
Sealants

Standard Specification for Precast Reinforced Concrete
Monolithic Box Sections for Culverts, Storm Drains, and Sewers

Standard Specification for Flexible Cellular Materials Sponge or
Expanded Rubber

Standard Specification for Type PSM Poly (Vinyl Chloride)
(PVC) Sewer Pipe and Fittings

Standard Specification for Joints for Drain and Sewer Plastic
Pipes Using Flexible Elastomeric Seals

Standard Specification for "Fiberglass" (Glass-Fiber Reinforced
Thermosetting Resin) Sewer Pipe

Standard Practice for Classification of Soils and Soil-Aggregate
Mixtures for Highway Construction Purposes

Standard Specification for "Fiberglass" (Glass-Fiber Reinforced
Thermosetting Resin) Pipe Joints Using Flexible Elastomeric
Seals

Standard Specification for Joint and Crack Sealants, Hot
Applied, for Concrete and Asphalt Pavements

Standard Specification for Elastomeric Seals (Gaskets) for
Joining Plastic Pipe

Standard Specification for 3 through 24 in. Corrugated
Polyethylene Pipe and Fittings

Standard Specification for Polyethylene (PE) Plastic Pipe (DR
PR) Based on Outside Diameter

Standard Specification for Poly (Vinyl Chloride) (PVC) Profile
Gravity Sewer Pipe & Fittings Based on Controlled Inside
Diameter

Standard Specification for Polyethylene (PE) Large Diameter
Profile Wall Sewer and Drain Pipe

Standard Specification for Poly (Vinyl Chloride) (PVC)
Corrugated Sewer Pipe with a Smooth Interior and Fittings

Standard Specification for Steel Reinforced Polyethylene (PE)
Corrugated Pipe

Specification for Steel Reinforced Thermoplastic Ribbed Pipe
and Fittings for Non-Pressure Drainage and Sewerage
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ASTM F2736 Standard Specification for 6 to 30 in. (152 to 762 mm)
Polypropylene (PP) Corrugated Single Wall Pipe and Double
Wall Pipe

ASTM F2764 Standard Specification for 30 to 60 in. (750 to 1500 mm)
Polypropylene (PP) Triple Wall Pipe and Fittings for Non-
Pressure Sanitary Sewer Applications

ASTM F2881 Standard Specification for 12 to 60 in. (300 to 1500 mm)
Polypropylene (PP) Dual Wall Pipe and Fittings for Non-
Pressure Storm Sewer Applications

National Fire Protection Association (NFPA)

NFPA 415 Standard on Airport Terminal Buildings, Fueling Ramp
Drainage, and Loading Walkways

END OF ITEM D-701

END OF SECTION 02701
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