SECTION 027402
REINFORCED CONCRETE PIPE CULVERTS

1. DESCRIPTION

This specification shall govern the furnishing and placing of reinforced concrete pipe culverts and
the material and incidental construction requirements for reinforced concrete pipe sewers. The
culvert pipe shall be installed in accordance with the requirements of these specifications to the
lines and grades shown on the plans, and shall be of the classes, sizes and dimensions shown
thereon. The installation of pipe shall include all joints or connections to new or existing pipe,
headwalls, etc., as may be required to complete the work.

2. MATERIALS

1. General. Except as modified herein, materials, manufacture and design of pipe shall
conform to ASTM C-76 for Circular Pipe. All pipe shall be machine made or cast by a
process which will provide for uniform placement of the concrete in the form and
compaction by mechanical devices which will assure a dense concrete. Concrete shall be
mixed in a central batch plant or other approved batching facility from which the quality
and uniformity of the concrete can be assured. Transit mixed concrete will not be
acceptable for use in precast concrete pipe.

2. Design. All pipe shall be Class Il (Wall "B") unless otherwise specified on the plans.
The shell thickness, the amount of circumferential reinforcement and the strength of the
pipe shall conform to the specified class as summarized in ASTM C-76 for Circular Pipe.

3. Sizes and Permissible Variations.

a. Variations in diameter, size, shape, wall thickness, reinforcement, placement of
reinforcement, laying length and the permissible underrun of length shall be in
accordance with the applicable ASTM Specification for each type of pipe as referred
to previously.

b. Where rubber gasket pipe joints are to be used, the design of the Joints and
Permissible Variations in Dimensions shall be in accordance with ASTM C-443.

4. Workmanship and Finish. Pipe shall be substantially free from fractures, large or deep
cracks and surface roughness. The ends of the pipe shall be normal to the walls and
centerline of the pipe within the limits of variations allowed under the applicable ASTM
specification.

5. Curing. Pipe shall be cured in accordance with the applicable ASTM Specification for
each type of pipe as referred to above.

6. Marking. The following information shall be clearly marked on each section of pipe:
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a. The class of pipe.
b. The date of manufacture.
c. The name or trademark of the manufacturer.

d. Marking shall be indented on the pipe section or painted thereon with waterproof
paint.

7. Minimum Age for Shipment. Pipe shall be considered ready for shipment when it
conforms to the requirements of the tests specified herein.

8. Inspection. The quality of materials, the process of manufacture, and the finished pipe
shall be subject to inspection and approval by the Engineer at the pipe manufacturing plant.
In addition, the finished pipe shall be subject to further inspection by the OAR at the project
site prior to and during installation.

9. Causes for Rejection. Pipe shall be subject to rejection on account of failure to conform
to any of the specification requirements. Individual sections of pipe may be rejected
because of any of the following:

a. Fractures or cracks passing through the shell, except for a single end crack that does
not exceed the depth of the joint.

b. Defects that indicate imperfect proportioning, mixing and molding.

c. Surface defects indicating honeycombed or open texture.

d. Damaged ends, where such damage would prevent making a satisfactory joint.
10. Repairs. Pipe may be repaired if necessary, because of occasional imperfections in
manufacture or accidental injury during the handling, and will be acceptable if, in the
opinion of the Engineer, the repairs are sound and properly finished and cured and the
repaired pipe conforms to the requirements of the specifications.
11. Rejections. All rejected pipe shall be plainly marked by the OAR and shall be replaced
by the Contractor with pipe that meets the requirements of these specifications. Such

rejected pipe shall be removed immediately from the worksite.

12. Jointing Materials. Unless otherwise specified on the plans, the Contractor shall have
the option of making the joints by any of the following methods:

a. Ram-Nek, a pre-formed plastic base joint material manufactured by K. T. Knyder
Company, Houston, Texas, or an approved equal. Use of Talcote as joint material
will not be not permitted. Ram-Nek joint material and primer shall be supplied for
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use on pipe in the following sizes, which is the minimum that will be required.
Additional Ram-Nek may be required if, in the opinion of the OAR, a proper joint is
not secured.

Pipe Size Primer Per 100 Jts. Cut Lengths Per Joint
12" 1.5 gals. 1% pcs 1" x 2'-5"
15" 1.9 gals. 2pcs 1" x 2'-5"
18" 2.7 gals. 1% pcs 1% " x 3-5"
21" 3.8 gals. 2pcs 1% " x 3-5"
24" 6.2 gals. 2pcs 1¥2" x 3-5"
30" 8.5 gals. 2Y2pes 1% " x 35"
36" 9.5 gals. 3 pcs 194" x 3-5"
42" 12.0 gals. 3% pes 1% x 3-5"
48" 15.0 gals. 4 pcs 134" x 3'-5"
24" 20.0 gals. 4% pes 194" x 3-5"
60" 25.0 gals. 5pcs 19" x 3-5"
66" 30.0 gals. 5% pcs 13" x 3'-5"
72" 32.0 gals. 6 pcs 2" x 3-5"
84" 35.0 gals. 7 pcs 2" x 3-5"

b. TYLOX Types "C", "C-P" or "CR" rubber gaskets, as applicable, as manufactured
by Hamilton Kent Manufacturing Company, Kent, Ohio, or approved equal. All
gaskets, lubricants, adhesives, etc., shall be manufactured, constructed, installed,
etc., as recommended by the manufacturer of the rubber gasket material and
conform to ASTM Designation: C-443. In addition, the Contractor shall furnish to
the City, for approval, manufacturer's brochures detailing the complete use,
installation, and specifications of concrete pipe and rubber gaskets before any rubber
gasket material is used on the project. All rubber gaskets shall be fabricated from
synthetic rubber.

c. Cement Mortar is prohibited from jointing pipe except at manholes, pipe junctions,
etc., or where specifically approved by the OAR.

d. Geotextile for wrapping pipe joints shall be Class 2 geotextile for subsurface
drainage with an average opening size of 0.22mm and in accordance with AASHTO
M288.
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3. CONSTRUCTION METHODS

Reinforced concrete pipe culverts shall be constructed from the specified materials in accordance
with the following methods and procedures:

1. Excavation. All excavation shall be in accordance with the requirements of City
Standard Specification Section 022020 "Excavation and Backfill for Utilities,” except
where tunneling or jacking methods are shown on the plans or permitted by the OAR.
When pipe is laid in a trench, the trench, when completed and shaped to receive the pipe,
shall be of sufficient width to provide free working space for satisfactory bedding and
jointing and thorough tamping of the backfill and bedding material under and around the
pipe. The Contractor shall make such temporary provisions as may be necessary to insure
adequate drainage of the trench and bedding during the construction operation. Pipe shall
be placed such that the identification markings are visible at the top prior to backfill.

2. Bedding. The pipe shall be bedded in accordance with the bedding details shown on the
drawings. Bedding shall not be measured for pay but shall be subsidiary to other work.

If the subgrade of the trench is unstable, even if this condition occurs at relatively shallow
depths, full encasement of the pipe with crushed stone shall be required.

3. Laying Pipe. Unless otherwise authorized by the OAR, the laying of pipe on the
prepared foundation shall be started at the outlet (downstream) end with the spigot or
tongue end pointing downstream and shall proceed toward the inlet (upstream) end with the
abutting sections properly matched, true to the established lines and grades. Where bell and
spigot pipe are used, cross trenches shall be cut in the foundation to allow the barrel of the
pipe to rest firmly upon the prepared bed. These cross trenches shall be not more than two
inches larger than the bell ends of the pipe. Proper facilities shall be provided for hoisting
and lowering the sections of pipe into the trench without disturbing the prepared foundation
and the sides of the trench. The ends of the pipe shall be carefully cleaned before the pipe is
placed. As each length of pipe is laid, the mouth of the pipe shall be protected to prevent
the entrance of earth or bedding material. The pipe shall be fitted and matched so that when
laid in the bed, it shall form a smooth, uniform conduit. When elliptical pipe with circular
reinforcing or circular pipe with elliptical reinforcing is used, the pipe shall be laid in the
trench in such position that the markings "TOP" or "BOTTOM" shall not be more than 5
degrees from the vertical plane through the longitudinal axis of the pipe.

For pipe over 42” in diameter, the Contractor may drill two holes not larger than 2” in
diameter, in the top of each section of the pipe, to aid in lifting and placing.

The holes shall be neatly drilled, without spalling of the concrete, and shall be done without
the cutting of any reinforcement. After the pipe is laid, the holes shall be filled with mortar
and properly cured, and placed such that they are visible from the top for inspection prior to
backfill.

Multiple installations of reinforced concrete pipe shall be laid with the center lines of
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individual barrels parallel. When not otherwise indicated on plans, the following clear
distances between outer surfaces of adjacent pipe shall be used.

Diameter

of Pipe 18" 24" 30" 36" 42" 48" 54" 60" to 84"

Clear

Distance

Between

Pipes 09"  0-11"  1-1" 1-3" 1-5" 1-7" 1-11" 20"
4. Jointing.

a. If the use of Portland cement mortar joints is allowed, all pipe shall be jointed tight
and sealed with stiff mortar, composed of one part Portland cement and two parts
sand, so placed as to form a durable water-tight joint. The installation shall be as
required by the OAR.

b. Joints using Rubber Gaskets: Where rubber gasket pipe joints are required by the
plans, the joint assembly shall be made according to the recommendations of the
gasket manufacturer. Water-tight joints will be required when using rubber gaskets.

c. Joints using Cold-Applied Preformed Plastic Gaskets shall be made as follows:

A suitable prime of the type recommended by the manufacturer of the gasket joint
sealer shall be brush-applied to the tongue and groove joint surfaces and the end
surfaces and allowed to dry and harden. No primer shall be applied over mud, sand
or dirt or sharp cement protrusions. The surface to be primed must be clean and dry
when primer is applied.

Before laying the pipe in the trench, the plastic gasket sealer shall be attached
around the tapered tongue or tapered groove near the shoulder or hub of each pipe
joint. The paper wrapper shall be removed from one side only of the two-piece
wrapper on the gasket and pressed firmly to the clean, dry pipe joint surface. The
outside wrapper shall not be removed until immediately before pushing the pipe into
its final position.

When the tongue is correctly aligned with the flare of the groove, the outside
wrapper on the gasket shall be removed and the pipe shall be pulled or pushed home
with sufficient force and power (backhoe shovel, chain hoist, ratchet hoist or winch)
to cause the evidence of squeeze-out of the gasket material on the inside or outside
around the complete pipe joint circumference. The extruded gasket material shall be
smoothed out over the joint on the exterior and interior of the pipe. Any joint
material pushed out into the interior of the pipe that would tend to obstruct the flow
shall be removed. (Pipe shall be pulled home in a straight line with all parts of the
pipe on line and grade at all times.) Backfilling of pipe laid with plastic gasket
joints may proceed as soon as the joint has been inspected and approved by the
OAR. Special precautions shall be taken in placing and compacting backfill to
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avoid damage to the joints.

When the atmospheric temperature is below 60 degrees F, plastic joint seal gaskets
shall either be stored in an area warmed to above 70 degrees F, or artificially
warmed to this temperature in a manner satisfactory to the OAR. Gaskets shall then
be applied to pipe joints immediately prior to placing pipe in the trench, followed by
connection to previously laid pipe.

d. Pipe Joints for storm sewers shall be wrapped with geotextile material. The
geotextile wrap shall be at least 2 feet wide and shall be centered on each joint.

5. After the pipe has been placed, bedded and jointed as specified, filling and/or backfilling
shall be done in accordance with the applicable requirements of City Standard Specification
Section 022020 "Excavation and Backfill for Utilities." If unstable conditions are
encountered, fully encase the pipe with crushed stone as described above. When mortar
joints are allowed, no fill or backfill shall be placed until the jointing material has been
cured for at least 6 hours.

Special precautions shall be taken in placing and compacting the backfill to avoid any
movement of the pipe or damage to the joints. For side drain culverts and all other culverts
where joints consist of materials other than mortar, immediate backfilling will be permitted.

6. Unless otherwise shown on the plans or permitted in writing by the OAR, no heavy earth
moving equipment will be permitted to haul over the structure until a minimum of 4’ of
permanent or temporary compacted fill has been placed thereon. Pipe damaged by the
Contractor's equipment shall be removed and replaced by the Contractor at no additional
cost.

7. Cleaning and Television Inspection. All enclosed reinforced concrete pipe and manholes
installed on this project shall be cleaned and televised in accordance with City Standard
Specification Section 027611 "Cleaning and Televised Inspection of Conduits.”

4. MEASUREMENT

Unless otherwise specified on the Bid Form, reinforced concrete pipe will be measured by the
linear foot. Such measurement will be made between the ends of the pipe barrel along its central
axis. Where spurs or branches, or connections to existing pipe lines are involved, measurement
of the spur or new connecting pipe will be made from the intersection of its center axis with the
outside surfaces of the pipe into which it connects. Where inlets, headwalls, catch basins,
manholes, junction chambers, or other structures are included in lines of pipe, that length of pipe
tying into the structure wall will be included for measurement but no other portion of the
structure length or width will be so included.

For multiple pipes, the measured length will be the sum of the lengths of the barrels measured as
prescribed above.
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5. PAYMENT

Payment for reinforced concrete pipe measured as prescribed above will be made at the contract
unit price bid per linear foot for the various sizes of "Reinforced Concrete Pipe" of the class
specified.

Payment shall be full compensation for furnishing and transporting the pipe; hauling and placing of
earth cushion material where required for bedding pipe; for the preparation and shaping of beds; for
hauling, placing and jointing of pipes; for furnishing and installing geotextile pipe joint wrapping;
for end finish; for all connections to existing and new structures; for cleaning and television
inspection; and for all other items of materials, labor, equipment, tools, excavation, backfill and
incidentals necessary to complete the culvert or storm sewer in accordance with the plans and these
specifications.
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