Section 603

Special Provision

Replace Section 603 with the following:

SECTION 603
CULVERTS AND STORM DRAINS

603-1.01 DESCRIPTION.  Construct or reconstruct culvert and storm drain pipe. Install culvert marker posts, and strap plastic culvert ends.

603-1.02 REFERENCES.

ASTM D3953
Standard Specification for Strapping, Flat Steel and Seals

ASTM D4675
Standard Guide for Selection and Use of Flat Strapping Materials

603-2.01 MATERIALS. Use materials that conform to the following:

Bedding and Backfill
Subsection 204-2.01

Joint Mortar
Subsection 705-2.04

Flexible Watertight Gaskets
Subsection 705-2.05

Non-reinforced Concrete Pipe
Subsection 706-2.01

Reinforced Concrete Pipe
Subsection 706-2.02

Corrugated High Density Polyethylene (HDPE) Pipe
Subsection 706-2.07

Corrugated Steel Pipe and Pipe Arches
Subsection 707-2.01

Corrugated Aluminum Pipe
Subsection 707-2.03

Galvanize
Subsection 716-2.07

Culvert Marker Posts (Flexible Delineator Posts)
Subsection 730-2.05

Item 603.0017.____, Pipe, listed in the bid schedule, furnish either Corrugated Steel Pipe (CSP), Corrugated Aluminum Pipe, Reinforced Concrete Pipe, or Corrugated Dual Wall HDPE (plastic) Pipe. Select pipe for each installation that meets or exceeds the requirements shown on the Plans for height of cover.

Steel and Plastic Pipe: match the coupling band material and end section material to the pipe material.

Separate dissimilar materials with an electrical insulating material.  The insulating material must be at least 1/16 inch thick and approved by the Engineer.

Culvert marker post is 6-foot tall by 2.5 inches wide with reinforcing ribs, capable of a 9-inch minimum bending radius, and blue with no marking.

Culvert marker Strap and Seals according to ASTM D3953. .625 inch x .02 inch, dry Type 1 regular-duty (magnetic, ferritic), galvanized Finish B (hot-dipped Grade 2 moderate coating, .18 oz./ft2 surface or .0002 inch thick minimum. Push type seals, Style III (overlap), regular duty, galvanized Finish B (hot-dipped coating) by 1.75-inch minimum length and matched to strapping width.

CONSTRUCTION REQUIREMENTS
603-3.01. GENERAL. Excavate, bed, and backfill according to the requirements of Subsections 204-2.01 and 204-3.01, and the Plans.

Dewater ground water from work areas; construct and maintain temporary water diversion when working in waterways, and for facilities or structures with active drainage according to Section 204.

603-3.02. LAYING PIPE. Begin the pipe laying at the downstream end of the pipe. Keep the lower segment of the pipe in contact with the bedding throughout its full length. Place bell or groove ends of rigid pipe and outside circumferential laps of flexible pipe facing upstream.

Lay paved or partially lined pipe so that the longitudinal centerline of the paved segment coincides with the flow line. Install elliptical conduit and circular conduit reinforced with other than a full circular cage or cages so the orientation of a vertical plane through the longitudinal axis of the conduit does not vary more than 5 degrees from the design orientation.
Repair damaged metallic coating on metal pipe according to AASHTO M36.

603-3.03 JOINING PIPE. Joints shall provide circumferential and longitudinal strength to preserve the pipe alignment, prevent separation of pipe sections, and provide a watertight joint between new sections of pipe and joints between new and existing sections of pipe of similar and dissimilar materials. Include a continuous gasket (seal) in all joints. Construct the watertight joint capable of passing a laboratory hydrostatic pressure and vacuum test of at least 4 psi for 10 minutes.

1.
Rigid Pipe. Use either bell and spigot or tongue and groove joints. Join pipe sections with the ends fully entered and the inner surfaces reasonably flush and even.

Use one or more of the following joint materials, or any other if approved:

a.
Portland cement mortar

b.
Portland cement grout

c.
Rubber gaskets

d.
Coupling bands

e.
Preformed plastic sealing compound

Make mortar joints using an excess of mortar to form a bead around the outside of the pipe.

For grouted joints, use molds or runners to retain the poured grout. Install rubber ring gaskets to form a flexible, watertight seal.

When using portland cement mixtures, protect the completed joints against rapid drying using suitable covering material.

2.
Metal Pipe. Join metal pipe firmly using one of the types of coupling bands shown on the Plans and as described below. Provide coupling bands that are no more than two nominal sheet thickness lighter than pipe being joined and in no case thinner than the minimum sheet thickness of the material. The minimum sheet thickness is 0.048 inches for aluminum and 0.052 inches for steel. Include a gasket each side of the gap. 
a.
Annular, Spiral, Semi-Corrugated, and Rod and Lug Bands. Provide standard bands as described by ASTM A760 and ASTM B745. Join the pipe so the gap between the pipes is in the center of the band and is no wider than one corrugation width.

b.
Dimple and Bias Bands. Use these bands only where it is not possible to use other bands, such as on field-cut pipe ends or joining new pipe to existing pipe. Join the pipe so the gap between the pipes is in the center of the band and is not wider than 2 inches.

3.
Plastic Pipe. Use push-on or mechanical joints. Ensure that the plastic pipe couplings' corrugation matches the pipe corrugation and that their width is not less than one-half the nominal pipe diameter.

Furnish all bolted connections on coupling bands with cut washers placed between the nut and the angle bracket or use nuts with integral washers.

Take up any pipe that is out of alignment, unduly settled, or damaged and re-lay or replace it.

603-3.04 CULVERT MARKER. 

1.
Marker Post. Install a culvert marker on the approach side of storm drain outfalls 30 inches and smaller, field inlets not in paved parking lots, all end sections to cross culverts, or as directed. Drive to maintain forty-two inches of post above the ground after driving, and

2.
Marker Strap. In addition to marker posts, install marker strap around the plastic pipe ends.

Position the strap in the valley of the first annular ring from the top end of the culvert. From the vertical centerline of the culvert, at the top, overlap the strap and extend the ends to approximately 30 degrees each side of the centerline. Place the strap loosely without twists in the valley, without compressing the pipe, and tight enough to keep the strap from moving out of the valley without deforming the pipe or pipe corrugation. Seal the strap at three locations, one at each of the ends, and one at the top of the culvert. Extend the strap ends beyond the end seals approximately 1/2-inch. Double crimp the seal, two pairs of crimps minimum each seal.

Repair the strap galvanizing where abraded and at cut ends according to ASTM A780. Prepare the surface with power tools per SSPC-SP11, hand tools per SSPC-SP2, and as required by the paint manufacturer. Apply paint, Type – paint containing zinc dust, to the prepared surfaces and allow enough time for curing as required by the manufacturer's printed instructions.

603-4.01 METHOD OF MEASUREMENT. Section 109, and as follows:

1.
Culvert Pipe. The length of pipe, measured in place, along the invert.

2.
Pipes for Storm Drains. The length of pipe, measured in place, along the invert, from center to center of structures. The length through the inlets, catch basins, and manholes is included in the measured length.

603-5.01 BASIS OF PAYMENT. Branch connections and elbows are subsidiary to the pipe unless included as a separate Pay Item.

Coupling bands, seals (gaskets), and other items necessary for the proper joining of the sections are subsidiary.

Culvert markers are subsidiary to the pipe.

Excavation, bedding, and backfill paid under Section 204.

	PAY ITEM

	Item Number
	Item Description
	Unit

	603.0001.____
	CSP ___ Inch
	LF

	603.0002.____
	___ Inch CSP Arch
	LF

	603.0003.____
	End Section for CSP ___ Inch
	Each

	603.0004.____
	End Section for ___ Inch CSP Arch
	Each

	603.0009.____
	Corrugated Aluminum Pipe ___ Inch
	LF

	603.0010.____
	___ Inch Corrugated Aluminum Pipe Arch
	LF

	603.0011.____
	End Section for Corrugated Aluminum Pipe ___ Inch
	Each

	603.0012.____
	End Section for ___ Inch Corrugated Aluminum Pipe Arch
	Each

	603.0013.____
	Reinforced Concrete Pipe, ___ Inch, Class ___
	LF

	603.0014.____
	Reinforced Concrete End Section, ___ Inch
	Each

	603.0015.____
	Elbow, (Type & Size)
	Each

	603.0016.____
	Branch Connection, (Type & Size)
	Each

	603.0017.____
	Pipe ___ Inch
	LF

	603.0019.____
	___ Inch Pipe Arch
	LF

	603.0020.____
	End Section for Pipe ___ Inch
	Each

	603.2032.____
	Corrugated HDPE Pipe ___
	LF

	603.2033.____
	End Section for Corrugated HDPE Pipe ___
	Each
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Apply to project – see notes





Use HDPE for culverts and storm drains as possible. See comments at the end of special for culvert and storm drain requirements.





CULVERT AND STORM DRAINS





Pipe Material and Use:





Discuss the culvert and storm drain design, including the culvert material and the need for thaw pipes and wires (Section 616), with the CR Hydrologist and the Maintenance and Operations Department no later than the PIH design phase. 





1.	Use HDPE material for culverts and storm drains (706-2.07), except as noted in 2, 3, and 4 below.


2.	Use galvanized steel culvert material (10 gage or lower):


a.	Culverts larger than the maximum size available for HDPE. HDPE is available up to 60 inches. (The cover requirement in D-04.21 Sheet 3 presently does not go beyond 48 inches.)


b.	Locations where the cover and/or live load is too high for HDPE. (D-04.21 sheets do not include the latest HS loading.)


c.	Culverts exposed to the combination of fresh water and floating ice.


d.	Culverts that must meet fish passage criteria.


3.	Use aluminum culvert material when in salt water with floating ice. Use a gage two below that permitted by D-04.21 Sheet 1.


4.	Project specific conditions may require thick walled HDPE. Evaluate conditions such as high abrasion, low pH, or high dead and or lived load on a cases-by-case basis. The minimum thickness required related to the standard dimension ratio (SDR – pipe diameter to wall thickness) of 32.5, included in 706-2.07.





Vertical and Horizontal Separation between Storm Drain Facilities and Water Lines





An Alaska Department of Environmental Conservation (ADEC) waiver may be required depending on the proximity of an Alaska Department of Transportation (Alaska DOT&PF) storm drain to a water line. This is a concern, primarily, in the Municipality of Anchorage (MOA) and the Matanuska Borough. If you believe a waiver may be required, provide DEC with plans and specifications for review. Under most project conditions, a DEC waiver will not be required. 


Anchorage Water and Waste Utility


30.00 Design and Construction of Wastewater Facilities


30.02.06.04 Storm Drain Crossings


Where the sanitary sewer main crosses the storm drain, a vertical separation of three (3') feet is to be maintained. If this minimum cannot be maintained, then four (4") inches of insulation (high density extruded polystyrene board stock or equivalent as defined in MASS) is required between the lines. When the storm drain is within three (3') feet of a manhole, the ladder in the manhole must be rotated opposite the storm drain or insulation placed between the storm drain and sanitary sewer manhole to prevent icing on the manhole ladder.





The minimum horizontal separation between sanitary sewer mains and storm sewer mains is three (3') feet measured from the outside of the pipes when the pipes are at the same elevation. When the sanitary sewer mains and storm sewer mains are at different elevations, the horizontal separation distance must be such that neither pipe is located within the trench cross section of the other pipe. The cross section to use shall be OSHA compliant without the use of shoring or sheeting.


40.00 Design and Construction of Waterworks


40.02.09 Crossings


40.02.09.02 Storm Drains


Water lines crossing storm drains require a minimum vertical separation of three (3') feet. If this minimum cannot be attained, then four (4") inches of extruded or expanded polystyrene insulation is required between the lines. Eighteen (18") inches is the minimum insulated separation distance. If eighteen (18") inches cannot be obtained, the water line will have to be relocated. The more stringent of the ADEC or AWWU requirements will govern. Use the provided ADEC waiver flow chart in Section 20 to determine if an ADEC separation waiver is required.


Municipality of Anchorage


Municipality of Anchorage Standards and Specifications (MASS)





Standard Detail 20.9.	 Insulation = 4"





20.13 Trench Excavation and Backfill. Meet Specified R Value or better and conform to the requirements of AASHTO M230 Expanded and Extruded Foam Board (Polystyrene).





a.	Size (minimum)	2' x 8' x 4"


b.	Compressive Strength	415 kPa/60psi (MOA Reqd) M230 Table I, Type VII


b.	R Value	20 (typical R value for polystyrene insulation R = 5 per inch, 4" = R20)





For further discussion, refer to C603 Separation between Storm Drain Facilities and Water Lines: hyd (�HYPERLINK "../../../../../../../../../../../avi"��\\dot\shared\avi�) (S:) ►SPECIFICATIONS►USERS►AllProvisions►AllProvisions_2017.SSHC
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