	[image: image3.wmf]
	

DESIGN BULLETIN

	

	Colorado Department of Transportation
	Interim Pipe Type Selection Guidance 

	Project Development Branch
	2009 Number 6, Page 4 of 4

	
	Date: August 10, 2009



Interim Pipe Type Selection Guidance 

The purpose of this design bulletin is to remind Resident Engineers and designers that to be in compliance with FHWA requirements and federal law on federally funded projects, project engineers must document engineering decisions justifying specific pipe type selection.  To assist designers with writing a justification that will meet this requirement, the following guidance is provided:
There is a February 8, 1984 Chief Engineer’s Memo titled Pipes to be Used in Storm Sewers.  A copy is attached below.
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According to this memo:

1. The use of alternative pipes is allowed.  Use of pay items in Sections 617 and 624 is consistent with this provision.  
2. Reinforced Concrete Pipe (RCP) is the only material to be used for storm sewers in high traffic urban areas where both of the following are true:

· There is extensive use of "deicing salts" (i.e., the pipe must function in a  corrosive environment), and
· There are significant costs associated with maintenance or replacement of the pipe (e.g. deep fills, concrete pavement, etc.).
To determine the classification of a particular highway refer to: 

http://www.dot.state.co.us/App_DTD_DataAccess/Highways/index.cfm?fuseaction=HighwaysMain 
3. For storm sewers for suburban and lighter traffic areas, the designer should consider a "life-cycle cost analysis" to determine use of alternative pipe materials.  The memo states: "This decision should be made by Staff Design, the District, and/or the Entity involved."

This 1984 Chief Engineer’s memo is still in effect, until it is revoked, modified, or superseded by an official document that has gone through the proper channels.  Consistent with the 1984 memo and due to material incompatibilities, RCP should be the only material considered for storm sewer systems (i.e. if the pipe is expected to attach to a concrete inlet and/or a manhole).  

FHWA recommends that CDOT designers evaluate alternative pipe materials in their drainage design. Alternative materials can be considered for installation based on the following:
· system type (Cross Drain, Side Drain, Under Drain, or Storm Sewer)

· environmental concerns (Abrasion and Corrosion)

This would be consistent with the intent of the law and FHWA policy

Http://www.fhwa.dot.gov/construction/cqit/culvert.cfm
The guidance below should provide assistance to that end.  Until some of the terms in this 1984 guidance are formally defined, designers and REs in the regions must make engineering judgments in pipe type selections.  Personal or entity preference should be avoided. 
When considering the type of pipe material that could be acceptable, the following data needs to be gathered.  This data needs to be applied based on the use of each pipe. 

· Use of pipe

· Cross Drain

· Side Drain

· Under Drain

· Storm Sewer

· Environmental effects of corrosion

· Environmental effects of abrasion

Corrosion – Corrosion is the deterioration of material through chemical or electrochemical action.  Sulfate Level, Resistivity, and pH of the of the soil in which the pipe will be placed, and of the water to be carried through the pipe must be determined in order to make a good engineering decision regarding the effects of corrosion on the pipe.  Soil and water sampling should be performed.  The Region Materials Engineer should provide this information during the design of the system.  Corrosion may have detrimental effects on concrete pipes as well.  Refer to Table 624-1 of CDOT’s Standard Specifications to ensure that proper pipe is specified.

Abrasion – Abrasion is the process of wearing down or grinding away the surface material of culverts as water laden with sand, gravel, or stones flows through a culvert.  Abrasive forces increase as the velocity of the water flowing through a culvert increases.

An estimate of the potential for abrasion is required in order to determine the need for invert protection. Four levels of abrasion are referred to in this guidance and the following guidelines are established for each level:

Level 1 – Nonabrasive conditions exist in areas of no bed load and very low velocities.  This is the condition assumed for the soil side of drainage pipes.

Level 2 – Low abrasive conditions exist in areas of minor bed loads of sand and velocities of 5 fps or less.

Level 3 – Moderate abrasive conditions exist in areas of moderate bed loads of sand and gravel and velocities between 5 fps and 15 fps.

Level 4 – Severe abrasive conditions exist in areas of heavy bed loads of sand, gravel, and rock and velocities exceeding 15 fps.

Abrasion levels are intended as guidance to help the engineer consider the impacts of bed-load wear on the invert of pipe materials. Sampling of the streambed materials is not required, but visual examination and documentation of the size of the materials in the stream bed and the average slope of the channel will give the designer guidance on the expected level of abrasion.  Where existing culverts are in place in the same drainage, the conditions of inverts should also be used as guidance. The expected stream velocity should be based upon a typical flow (i.e., 2-year flow and less) and not a 10-or 50-year design flood. 
Existing Pipe Material – When extending existing pipes, pipes of the same size and type shall be specified.
Finally, the guidance in this bulletin has not gone through an exhaustive vetting process, and is to be viewed as guidance only (not official policy).  Official policy is scheduled to be completed by approximately January 2010.

DESIGN OF CROSS-DRAINS, SIDE-DRAINS, and UNDER-DRAINS 
During design consider the following:  
· Where the abrasion level is 1 or 2 and no CR No. is specified, use Section617 pay items.
· Where the abrasion level is 1 or 2 and a CR No. is specified, use Section 624 pay items in accordance with Table 624-1.  See attached project special provision work sheet.
· Where the abrasion level is 3 or 4 with or without a CR No. specified, use Section 624 pay items in accordance with Table 624-1.  See attached project special provision work sheet.
DESIGN OF STORM-SEWERS 
Storm-sewers are often inundated with water for a period of time.  CDOT has observed that dissimilar materials (i.e. concrete to metal or plastics) when joined will often not form a water tight seal.  To that end, it is recommended that only RCP be used in storm sewers to be compatible with concrete inlets and manholes.  Currently, there are no pre-cast inlets or manholes with gasketed penetrations approved for use on CDOT projects.  During design consider the following:
· Where the abrasion level is 1 or 2 and no CR No. is specified, use Section 603 or 617 pay items as appropriate.
· Where the abrasion level is 1 or 2 and a CR No. is is specified, use Section 624 RCP pay items in accordance with Table 624-1.  See attached project special provision work sheet.
· Where the abrasion level is 3 or 4 with or without a CR No. specified, use Section 624 RCP pay items in accordance with Table 624-1.  See attached project special provision work sheet.
Attached is a Project Special Provision to assist designers in selection of allowable pipe types. 
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Please submit your draft justifications to your respective Area Engineer for review and comment.  These drafts will be shared with the appropriate FHWA Engineer.  This should ensure consistency, and answer any questions staff may have.  
Contact your Area Engineer for Guidance:

Regions 1 and 6 – Scott Rees (303) 757-9233

Regions 2 and 4 – Neil Lacey (303) 757-9326

Regions 3 and 5 – Dennis Largent (303) 757-9595
Designers of projects that are within 4 weeks of advertisement should attempt to follow this guidance.  Due to limitations on changing Ad dates, these projects will be evaluated on a case by case basis, but still need to have a justification on file (copy to Area Engineer)
Designers of all other projects are to follow this guidance and make changes to plans and specifications as necessary.  This Design Bulletin will be in effect until such time as it is superseded by official policy.   
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Work Sheet: 624ar

08-10-09

REVISION OF SECTION 624


ABRASION RESISTANCE


Section 624 of the Standard Specifications is hereby revised for this project as follows:


Delete subsection 624.01 and replace it with the following:


624.01  This work consists of installing culvert pipe that is corrosion resistant, abrasion resistant, or both in accordance with these specifications and in conformity with the lines and grades shown on the plans or established.


Subsection 624.02 shall include the following:

In addition to having a corrosion resistance of CRX1, the pipe material used for X2______________ shall have an abrasion resistance level of X3.  Pipe materials that have both a corrosion resistance of CRX1 and an abrasion resistance level of X3 consist of X4.  Only these pipe materials may be used for X2.

*******************************************************************************************

Instructions To Designers (delete instructions and symbols from final draft):

Use this special provision on projects where pipe must meet:


(1) An abrasion resistance requirement of 3 or 4


(2) Both a corrosion resistance requirement and an abrasion resistance requirement of 3 or 4.

X1
Insert the required CR number.


X2
Insert the uses of the pipe, such as: cross-drains, side-drains, under-drains, and storm sewers.


X3
Insert the required abrasion resistance level.


X4
Insert the acceptable pipe materials as determined from the table below.


PIPE MATERIALS MEETING COMBINED EROSION AND ABRASION REQUIREMENTS


		ABRASION RESISTANCE(

CORROSION RESISTANCE(

		1 AND 2

		3 AND 4



		No Corrosion Resistance Requirement

		Use Section 617 Pay Item and Do not Include this Special Provision

		Reinforced Concrete Pipe (Class I, II, or V Cement)1



		CR1

		All materials allowed for CR1 by Table 624-12

		Reinforced Concrete Pipe (Class I, II, or V Cement) 3



		CR2

		All materials allowed for CR2 by Table 624-12

		Reinforced Concrete Pipe (Class I, II, or V Cement) 3



		CR3

		All materials allowed for CR3 by Table 624-12

		Reinforced Concrete Pipe (Class I, II, or V Cement) 3



		CR4

		All materials allowed for CR4 by Table 624-12

		Reinforced Concrete Pipe (Class II or V Cement) 3



		CR5

		All materials allowed for CR5 by Table 624-12

		Reinforced Concrete Pipe (Class V Cement) 3



		CR6

		All materials allowed for CR6 by Table 624-12

		Reinforced Concrete Pipe (Class V Cement) 3



		

		

		





1In this case, specify the Section 624 pay item, ___Inch Culvert Pipe (CR1) and include this special provision


2In this case, use the appropriate Section 624 pay item and do not include this special provision.


3 In this case, use the appropriate Section 624 pay item and include this special provision.
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