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Technical Specifications


SECTION 02725 -  CULVERTS, STORM DRAINS & STRUCTURES

PART 1 - GENERAL

1.1

Description

A.
This work consists of furnishing and installing pipe, manholes, junction boxes and catch basins.  It includes the excavation of ditches both temporary and permanent.

B.
When not in conflict with these specifications the requirements of La.D.O.T.D., "Louisiana Standard Specifications for Road and Bridges", 2000 Edition shall govern.

1.2

Quality Assurance

A.
Use adequate number of skilled workmen who are thoroughly trained and experienced in the necessary crafts and who are completely familiar with the specified requirements and the methods needed for proper performance of the work of this section.

B. Use equipment adequate in type, size, capacity and numbers to accomplish the work in a timely manner.

C. Codes and Standards: Perform excavation  work in compliance with applicable requirements of authorities having jurisdiction.
Testing and Inspection Service: The Owner shall employ and pay for a qualified independent geotechnical testing laboratory to perform soil testing and inspection.


PART 2 - 
MATERIALS

2.1

Materials shall conform to the following requirements


LaDOTD

Usable Soil
203.06(a)

Select Soil
203.06(a)

Plastic Soil Blanket
203.10

Mortar
702.02

Portland Cement Concrete
901

Granular Material
1003.07

Bedding Material
1003.08

Concrete Sewer Pipe
1006.02

Reinforced Concrete Pipe
1006.03

Reinforced Concrete Pipe Arch
1006.04

Gasket Materials
1006.06

Plastic Culvert Pipe
1006.07

Sewer Pipe
1006.07

Split Plastic Coupling Bands
1006.07(b)(6)

Plastic Yard Drain Pipe
1006.09

Coupling Bands
1007.10

Geotextile Fabric
1019

Cast-in-Place Concrete (Class M)
901

Portland Cement
1001.01

Mortar Sand
1003.02(b)

Sewer Brick
1004.01

Asphaltic Varnish
1008.03

Metal Work Paint
1008.05

Reinforcing Steel
1009.01

Precast Reinforced Concrete Drainage Units
1016

Manhole Frames, Grates  
1018.04

2.2

Quality Assurance

A.
Manufacturing plants will be periodically inspected for compliance with specified manufacturing methods, and material samples will be obtained for laboratory testing for acceptance of manufacturing lots.  Materials approved at the manufacturing plant will be subject to visual inspections at the job site or point of delivery.

B.
The Contractor may furnish structures of either cast-in-place concrete precast concrete units, or brick where shown on the plans.  For precast structures which are not covered by the plans, design and installation procedures must be submitted for approval.

C.
Mortar shall consist of one part portland cement, two parts mortar sand, and water as required for proper consistency.  Mortar shall be used within 30 minutes after mixing.

2.3

Material Type Abbreviations

A.
Reinforced Concrete Pipe:

RCP

Reinforced Concrete Pipe

RCPA

Reinforced Concrete Pipe Arch

B.
Corrugated Metal Pipe:

CAP

Corrugated Aluminum Pipe

CAPA

Corrugated Aluminum Pipe Arch

PCCAP
Polymer Coated Corrugated Aluminum Pipe

PCCAPA
Polymer Coated Corrugated Aluminum Pipe Arch

BCCSP
Bituminous Coated Corrugated Steel Pipe

BCCSPA
Bituminous Coated Corrugated Steel Pipe Arch

PCCSP
Polymer Coated Corrugated Steel Pipe

PCCSPA
Polymer Coated Corrugated Steel Pipe Arch

C.
Plastic Culvert Pipe:

PCP

Plastic Culvert Pipe

PVC

Polyvinyl Chloride Plastic Pipe

RPVCCP
Ribbed Polyvinyl Chloride Culvert Pipe

PVCCP
Polyvinyl Chloride Culvert Pipe (Smooth Wall)

2.5

Yard Drain Pipe:  When the Item for Yard Drain Pipe is included in the contract, the Contractor has the option of furnishing concrete sewer pipe, plastic yard drain pipe or plastic culvert pipe unless otherwise specified.

2.6

Material Requirements

A.
All round concrete drainage pipe shall conform in all respects to A.S.T.M. C76, Class III, Wall B, and shall be Bell & Spigot joint with rubber “o” rings.

B.
Concrete arch pipe shall conform in all respects to the latest provision of A.S.T.M. C-506, Class III and shall be tongue and groove.

C.
Minimum gauge thickness for corrugated steel pipe (see L.D.O.T.D. Table 1) unless otherwise noted on the plans.

PART 3 - EXECUTION

3.1

Convenience to the Public

A.
All materials excavated shall be placed so as to interfere as little as possible with public travel.  At such street crossings, driveways and other points as may be directed by the Architect, the trenches shall be bridged in a proper and secure manner so as to prevent any serious interruption of travel upon the roadway or sidewalk and also to afford necessary access to particular public or private premises. 

B.
Maintain traffic and utility services in area during construction.

3.2

Care of Structures and Utilities

A.
The Contractor shall be responsible for all poles, posts, supports, pipes or any other surface and subsurface structures or objects existing along the line of his work within or without the limits of the work, he shall shore or otherwise support them when necessary and shall repair and make good any damage caused thereto by his work. All culverts, bench marks, etc., destroyed or disturbed in the execution of the Contract shall be properly replaced by the Contractor.

B.
Care must be taken not to injure any gas or water pipe or sewer connection.  The Contractor at his own expense will pay to repair or adjust all water services and any Public or Private utility line damaged by the Contractor which is not in direct conflict with the drainage pipe or structures.

3.3

Laying Conduit

A.
Conduit laying shall begin at the downstream end of the line.  The conduit shall be in contact with the foundation throughout its length.  Bell or groove ends of conduit and outside circumferential laps of reverted metal conduit shall be placed facing upstream. Riveted seam metal conduit shall be placed with longitudinal laps at sides.  Conduits in each continuous line shall have the same wall thickness.  Metal conduits provided with lifting lugs shall be handled only by these lugs. After conduit has been laid and before backfill is placed, the Engineer will inspect the conduit for alignment, grade, integrity of joints, and coating damage.

B.
Joining Conduit:

1.
Joint Usage:

(a)
Type 1 (T1) joints shall be used for side drains under drives and similar installations.

(b)
Type 2 (T2) joints shall be used for cross drains under roadways, including turnouts.

(c)
Type 3 (T3) joints shall be used for closed storm drain systems, flumes and siphons.

2.
Concrete Conduits:
Concrete conduit may be either bell and spigot, or tongue and groove.  The method and joining conduit sections shall be such that ends are fully entered and inner surfaces are flush and even. An approved mechanical pipe puller shall be used for joining conduits over 36 inches in diameter.  For pipe less than 36 inches in diameter, any approved method for joining conduit may be used which does not damage the pipe.

Joints shall conform to Subsection 1006.05,  and shall be sealed with gasket material installed in accordance with the manufacturer's recommendations.

Types 2 and 3 joints shall be wrapped with geotextile fabric for a minimum of 12 inches on each side of joint for conduit 36 inches or smaller and 18" on each side of the joint for conduit greater than 36 inches in diameter.  Ends of the fabric shall be lapped at least 10 inches.  The edges and ends of fabric shall be suitably secured for the entire circumstances of the pipe.

3.
Metal Conduit: Metal conduit shall be firmly joined by coupling bands. Bands shall be centered over the joint.  For Type 1 joints, approved gasket material shall be placed in one corrugation recess on each side of the joint at the coupling band and on each band connection in such manner to prevent leakage.

When Type 2 or 3 joints are specified, joining of metal conduit sections shall conform to the following provisions:

(a)
General: Band joints shall be sealed with gasket material. Gasket material shall be placed in accordance with the plan details.  The joint shall be wrapped with geotextile fabric for a minimum of 12 inches on each side of the connecting band for conduit diameters 36 inches or less and a minimum of 18 inches on each side of the connecting band for conduit diameters greater than 36 inches.  Ends of fabric shall be lapped at least 10 inches.  The edges and ends of fabric shall be suitably secured for the entire circumference of the pipe.

(b)
Circular Section: Connecting bands shall be of an approved design and shall be installed in accordance with plan details.

(c)
Arch Section: Connecting bands shall be a minimum of 12 inches wide for pipe arch less than 36 inches round equivalent diameter, and a minimum of 21 inches wide for 36 inches round equivalent diameter pipe arch and greater.  Bands shall be connected at the ends by approved angle or strap connections.  Connecting bands used for 36 inches round equivalent diameter pipe arch and above shall be 2-piece bands.

4.
Plastic Culvert Pipe: Joints for plastic culvert pipe shall be either bell and spigot or split coupling bands.  Types 2 and 3 joints shall be wrapped with geotextile fabric for a minimum of 12 inches on each side of the joint for pipes 36 inches or less in diameter and for a minimum of 18 inches on each side of the joint for pipes greater than 36 inches in diameter.  The ends of the fabric shall be lapped at least 10 inches.  The edges and ends of the fabric shall be suitably secured for the entire circumference of the pipe.

(a)
Bell and Spigot Type Joint System: The method of joining conduit sections shall be such that ends are fully entered and inner surfaces are reasonably flush and even.

An approved mechanical pipe puller shall be used for joining conduits over 36 inches in diameter.  For pipe less than 36 inches in diameter, any approved method for joining conduit may be used which does not damage the pipe.

Joints shall be approved and shall be sealed with a gasket system utilizing gasket material conforming to Subsection 1006.06(a)

C.
Backfilling:

1.
General: Conduits found to be damaged or out of alignment or grade shall be removed and reinstalled, or replaced, at no direct pay.

2.
Side Drain and Conduits:  Backfill for side drain conduits for drives, field roads and similar installations shall conform to the following.

(a)
Nonpaved Areas: Conduit backfill material, except for plastic culvert pipe, shall be usable soil placed by approved methods and satisfactorily compacted.  Plastic culvert pipe shall be backfilled with granular material.

(b)
Paved Areas: Conduit backfill material, placement and compaction shall be as specified in Heading (c).

3.
Conduits other than Side Drains: Backfill material for conduits, except for plastic culvert pipe, other than side drains for drives, field roads and similar installations shall be selected soil or granular materials.  Plastic culvert pipe shall be backfilled with granular material at no direct pay.

When corrugated metal pipe is used, the backfill material shall be tested and shall have a resistivity greater than 1500 ohm-cm and a pH greater than 5 when tested in accordance with DOTD TR 429 and DOTD TR 430 respectively.

If the top of conduit is even with or below the top of the trench, backfill material shall be brought up evenly on both sides of conduit for its fill length to an elevation of 1 foot above the top of conduit (or to subgrade if less than 1 foot) or to natural ground elevation, whichever is greater.

When the top of the conduit is above the top of the trench, backfill material shall be brought up evenly on both sides of conduit for its full length to 1 foot above the top of conduit (or to subgrade if less than 1 foot). Material in the trench and above the top of the trench for a distance on each side of the conduit equal to the horizontal outside diameter and to 1 foot above the top of conduit (or to subgrade if less than 1 foot) shall be backfill material.

The embankment shall be constructed to a minimum of 2 feet over the conduit before heavy construction equipment is allowed to cross the installation.  Where practical, installations with less than 2 feet of cover over the top of the conduit shall be constructed after heavy hauling is completed over the conduit location.  After completion of hauling operations, the Contractor shall remove excess cover material.  Conduit damaged by hauling and backfilling operations shall be removed and reinstalled, or replaced, at no direct pay.

(a)
Backfill Methods:

(1)
General: Compaction by flooding will not be allowed.  When plastic culvert pipe is used, the backfill shall be granular materials.

(2)
Selected Soils: Backfill shall be placed at or near optimum moisture content determined in accordance with DOTD TR 418 in layers not exceeding 6 inches compacted thickness.  Backfill material shall be thoroughly compacted under the haunches.  Each layer shall be compacted by approved methods to a least 95 percent of maximum density prior to placement of a subsequent layer.

(3)
Granular Material: Backfill shall be placed at or near optimum moisture content determined in accordance with DOTD TR 418. Backfill material shall be thoroughly compacted under haunches and then compacted in layers not exceeding 12 inches compacted thickness.  Each layer shall be compacted by approved methods to a least 95 percent of minimum density proper to placement of a subsequent layer.  Exposed slopes at the conduit ends shall be covered by at least 12 inches compacted thickness of plastic soil blanket.

(b)
Density Requirements: Maximum density will be determined in accordance with DOTD TR 418 and in-place density determined in accordance with DOTD TR 401. 

3.4

Inspection of Conduits: After completion of embankment and prior to roadway surfacing, the Engineer shall inspect conduits for proper alignment and integrity of joints.  Any misaligned conduit or defective joints shall be corrected by the Contractor at no direct pay.

A.
Plastic Pipe: Installed plastic pipe shall be tested to ensure that vertical deflections do not exceed 5.0 percent.  Maximum allowable deflections shall be governed by the mandrel requirements stated herein. Deflection tests shall be performed no sooner than 30 calendar days after installation and compaction of backfill.  The pipe shall be cleaned and inspected for offsets and obstructions prior to testing. For pipe 36 inches and less in diameter, a mandrel shall be pulled through the pipe by hand to ensure that maximum allowable deflections have not been exceeded. The mandrel shall be approved by the Engineer prior to use.  Use of an unapproved mandrel or a mandrel altered or modified after approval will invalidate the test.  If the mandrel fails to pass, the pipe is overdeflected. Unless otherwise permitted, overdeflected pipe shall be uncovered and, if not damaged, reinstalled.  Damaged pipe shall not be reinstalled, but shall be removed and replaced with new pipe.  Any pipe subjected to any method or process other than removal, which attempts, even successfully, to reduce or cure any overdeflection, shall be removed and replaced with new pipe. The mandrel shall be rigid, nonadjustable, odd-numbered legged (minimum 9 legs) mandrel having a length not less than its nominal diameter,  The minimum diameter at any point shall be 5.0 percent less than the nominal diameter of the pipe being tested.  The mandrel shall be fabricated of steel, fitted with pulling rings at each end, stamped or engraved on some segment other than a runner with the nominal pipe size and mandrel outside diameter, and furnished in a suitable carrying case. For pipe larger than 36 inches in diameter, deflection shall be determined by a method approved by the Engineer.  If a mandrel is selected, the minimum diameter, length, and other requirements shall conform to the above requirements.

Mandrel testing shall be conducted by the Contractor in the presence of the Engineer.

B.
Metal Pipe:  If the inside diameter of metal pipe or rise dimension of metal pipe arch deflects more than 5.0 percent from original dimensions, they shall be removed and reinstalled, unless they do not rebound or are damaged.  Pipe or pipe arch which are damaged or do not rebound shall be removed and replaced at no direct pay.  Measurement of deflecting will be made by the Engineer away from rerolled ends.

C.
Cleaning Conduit: Prior to final acceptance, conduits installed by the Contractor shall be cleansed of all debris and soil to the invert of the conduit.  Existing conduits which are extended shall be cleaned of debris and soil to the flow line elevation of the outfall ditch at no direct pay.

3.5

Stubbing and Plugging Conduits: When it is required that conduits be plugged, such plugs shall be constructed of Class R concrete conforming to Section 901. Thickness of plug and method of construction shall be as directed.

When new conduits are to be stubbed into new or existing conduits or other structures, the connection shall be made with approved mortar conforming to 702.02.

3.6

Constructing Manholes, Conflict Boxes, Catch Basins, Etc.:

A.
All essential details of construction of structures are shown in the plans.  These drawings must be followed.  Bricks must be laid in full, close, shove joints of mortar, according to best work standards.  Manholes and catch basins shall be plastered on the inside with a minimum thickness of one-fourth (1/4") inch of mortar.  Inverts and benches in manholes shall be surfaced with a one-half (½") inch thick layer of cement mortar.

B.
Concrete construction shall conform to Section 805. Joints shall be full mortar joints not more than ½ inch wide. When specified, outside faces of structures shall be plastered with ½ inch thick cement-sand mortar.  Exposed surfaces of concrete and masonry shall be cured in accordance with subsection 805.10 for at least 48 hours.

C.
Precast concrete units shall be cast with the specified number and size of pipe openings to incorporate the unit into the drainage system; however, if additional pipe is required during construction for which no openings have been provided, the Contractor may make such openings provided any damaged units are replaced or satisfactorily repaired. Precast units shall be set to established grade within ±½ inch. Joints for sectional precast units shall be sealed with flexible plastic gasket material conforming to Subsection 1006.06(b) installed as to form a watertight seal.  The joints of precast units shall be wrapped with geotextile fabric a minimum of 18 inches on each side of the joint. Ends of the fabric shall be lapped at least 10 inches. The edges and ends of the cloth shall be suitably secured.

D.
Metal frames shall be set in a full mortar bed. Conduit sections shall be flush on the inside of structure wall and project outside sufficiently for proper connection with the next conduit section. Masonry shall fit neatly and tightly around conduit.

E.
When grade adjustments of existing structures are specified, frames, covers and gratings shall be reset at required elevation. Metal parts shall be thoroughly cleaned and laced in good repair.  In lieu of adjusting structures, the Contractor may adjust structures by means of approved metal adjustment rings.

F.
New Structures shall be cleaned of silt, debris or other foreign matter, and nongalvinized metal parts of new or adjusted structures shall be coated with asphaltic varnish or metalwork paint.

G.
The structure shall be backfilled in accordance with Subsection 701.08(c)(1).

Excavated material not satisfactory for backfill and surplus material shall be disposed of in accordance with Subsection 202.02.

3.7

Backfilling

A.
General: Conduits found to be damaged or out of alignment or grade shall be removed and reinstalled, or replaced.

B.
Side Drain and Conduits: Backfill for all drain conduits for shall be granular material.

C.
When corrugated metal pipe is used, the backfill material shall be tested and shall have a resistivity greater than 1500 ohm-cm and a pH greater than 5 when tested in accordance with DOTD TR 429 and DOTD TR 430 respectively. If the top of conduit is even with or below the top of the trench, backfill material shall be brought up evenly on both sides of conduit for its fill length to an elevation of 1 foot above the top of conduit (or to subgrade if less than 1 foot) or to natural ground elevation, whichever is greater. When the top of the conduit is above the top of the trench, backfill material shall be brought up evenly on both sides of conduit for its full length to 1 foot above the top of conduit (or to subgrade if less than 1 foot). Material in the trench and above the top of the trench for a distance on each side of the conduit equal to the horizontal outside diameter and to 1 foot above the top of conduit (or to subgrade if less than 1 foot) shall be backfill material. The embankment shall be constructed to a minimum of 2 feet over the conduit before heavy construction equipment is allowed to cross the installation.  Where practical, installations with less than 2 feet of cover over the top of the conduit shall be constructed after heavy hauling is completed over the conduit location.  After completion of hauling operations, the Contractor shall remove excess cover material.  Conduit damaged by hauling and backfilling operations shall be removed and reinstalled, or replaced.

1.
Backfill Methods:

a.
General: Compaction by flooding will not be allowed.  When plastic culvert pipe is used, the backfill shall be granular materials.

b.
Selected Soils: Backfill shall be placed at or near optimum moisture content determined in accordance with DOTD TR 418 in layers not exceeding 6 inches compacted thickness.  Backfill material shall be thoroughly compacted under the haunches.  Each layer shall be compacted by approved methods to a least 95 percent of maximum density prior to placement of a subsequent layer.

c.
Granular Material: Backfill shall be placed at or near optimum moisture content determined in accordance with DOTD TR 418. Backfill material shall be thoroughly compacted under haunches and then compacted in layers not exceeding 12 inches compacted thickness.  Each layer shall be compacted by approved methods to a least 95 percent of minimum density proper to placement of a subsequent layer.  Exposed slopes at the conduit ends shall be covered by at least 12 inches compacted thickness of plastic soil blanket.

2.
Density Requirements: Maximum density will be determined in accordance with DOTD TR 418 and in-place density determined in accordance with DOTD TR 401. 

3.8

Prior to a request for final inspection and acceptance, all drainage work must be complete.  All pipe lines and structures must be clean at the time of the final inspection.  The Contractor shall supply labor to open and close manholes and catch basins.

3.9

The Contractor shall arrange for the work to be inspected jointly and concurrently by the Architect, Civil Engineer with representatives of the governmental body having authority over the acceptance of the work.

3.10

Repair of Roadways, Sidewalks, Etc.

A.
Asphalt or concrete roadway which has been cut or broken in the course of work, shall be replaced with concrete by the drainage Contractor in conformance  with the details shown on the plans.

B.
Should the street or sidewalk pavements, curbs, gutters, culverts, or other public works outside the limits specified above, be damaged, cracked, settle, or disturbed or injured in any manner by the work of the Contractor, such damage or injury must be repaired and made good and such pavements, gutters, etc., restored to their former condition.

END OF SECTION 02725
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