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MEMORANDUM: RECOMMENDATIONS FOR PIPE MATERIAL SELECTION  

 

Moser and Associates Engineering for CDOT Region 6 

 

Date:  9/30/10 

 

 

 

Memorandum to File:  Recommendations for Pipe Material Selection for Construction Project 

17536, I-76 Bridge Replacement over the South Platte River, 

Unincorporated Adams County, Colorado, C 0761-204. 

 

From:  Teresa Patterson, P.E. 

  Moser and Associates Engineering 

 

cc:  Justin Werdel 

John Gunther, P.E. 

 

Subject: Recommendations for Pipe Material Selection 

 

The following memorandum consists of recommendations for Pipe Materials Selection for the I-

76 Bridge Replacement over the South Platte River project.   
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Memorandum: Recommendations for Pipe Material Selection  

for Construction Project 17536,  

I-76 Bridge Replacement over the South Platte River,  

Unincorporated Adams County, Colorado, NH C 0761-204. 

 

 

TABLE OF CONTENTS 

 

1. RECOMMENDATION 

2. PROCESS TO DETERMINE PIPE MATERIAL SELECTION RECOMMENDATION 

3. STEP I 

4. STEP II 

5. STEP III 

6. STEP IV 

7. STEP V 

8. STEP VI 

9. STEP VII 

10. ENGINEERING PRACTICES AND JUDGMENT 

11. SOIL TESTING RESULTS 

 

REFERENCE DOCUMENTS 

 

CDOT M Standards 2006 

CDOT Pipe Material Selection Policy 

Standard Special Provisions SSP 603 and 712 

 

 

 

  



3 of 12 

1.  RECOMMENDATION 

 

In accordance with the Colorado Department of Transportation Standard Specifications for Road 

and Bridge Construction, the following justification supports the decision to recommend Class 7 

exposure severity reinforced concrete pipe as specified in 601.04 for use on project 17536, also 

known as the I-76 Bridge Replacement over the South Platte River, Unincorporated Adams 

County, Colorado, C 0761-204. 

 

2.  PROCESS TO DETERMINE PIPE MATERIAL SELECTION RECOMMENDATION 

 

The following steps are in compliance with the CDOT Pipe Material Selection Policy and are 

listed in chronological order.  A response demonstrating compliance with each step follows. 

 

3.  STEP I:DETERMINE APPLICATION 

 

 

 

 

 

 

 

 

Compliance: 

The specific use for the pipes associated with this project is for storm sewer. 
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4.  STEP II: DETERMINE ABRASION LEVEL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Compliance: 

The project conditions were evaluated, and it was determined that Abrasion Level  

 Per hydrologic calculations, the maximum 5-year peak flow in the storm sewers = 

11 cfs, and the maximum 100-year peak flow in the storm sewer = 22 cfs.  The 

maximum slope = 5%. 

 The South Platte River has a minor bed load consisting of silt and sand. 

 The engineer determines the abrasion level of the system to be ABRASION 

LEVEL 1. 

 

5.  STEP III: DETERMINE CORROSION LEVEL 
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Compliance: 

The table below lists the properties of the on site soil samples taken for the project by 

summarizing the Soil Chemistry testing results for the project by sample ID: 

 

Table III-a 

Summary of Laboratory Test Results by Boring 

 C
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B-1/ S-12 60.0   61.5   7.7 0 0.009 0 10 0

B-3/ S-2 9.5   11.0   6.9 0 0.007 0 45 0

B-4/ S-2 7.5   9.0   7.0 0 0.005 0 200 0

B-4/ S-9 42.5   44.0   7.2 0 0.013 0 15 0

 CORROSION 
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A table listing the full results can be found at the end of this document. 

 

Utilize Table 1 of the CDOT Pipe material Selection Policy with the sulfate percentage of 

0.013, the worst case corrosive value. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Region 2 of the Colorado Department of Transportation considers the project to meet 

Corrosion Resistance Number 0 (CR0) due to the percent of Sulfate in the soil samples. 



6 of 12 

6.  STEP IV: SELECTION OF PIPE MATERIAL TYPE 

 

 

 

 

Compliance: 

The current project uses pipes in Storm Sewers, therefore Figure 2 of the CDOT Pope 

Material Selection Policy will be used, as stated above. 
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Figure 2 yields a Class 7 Pipe to enter into Table 624-1. 

 

TABLE 624-1 

Materials Allowed for Class of Pipe 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 1 2 3 4 5 64 7 8 9 104

CSP Y N N N N N N N N N N

Bit. Co. 

CSP Y Y
1

N N N N N N N N N

A.F. Bo. 

CSP Y Y Y Y Y Y Y N N N N

CAP Y Y
2

Y
2

Y
2

Y
2

Y N N N N N

PCSP - 

both sides Y Y Y Y N N N N N N N

PVC Y Y Y Y Y Y Y N N N N

PE Y Y Y Y Y Y Y N N N N

RCP 

(SP0)
3,5

Y Y N N N N N Y N N N

RCP 

(SP1)
3,5

Y Y Y N N N N Y Y N N

RCP 

(SP2)
3,5

Y Y Y Y Y N N Y Y Y N

RCP 

(SP3)
3,5

Y Y Y Y Y Y Y Y Y Y Y

Material 

Allowed

**

Class of Pipe*

* As determined by the Department in accordance with the CDOT Pipe Selection Guide .  

Determination is based on abrasion and corrosion resistance.

** Y=Yes; N=No.

5
 Concrete shall have a compressive strength of 4500 psi or greater.

1
 Coated Steel Structural Plate Pipe of equal or greater diameter, conforming to Section 510, 

may be substituted for Bit. Co. CSP at no additional cost to the project.
2
 Aluminum Alloy Structural Plate Pipe of equal or greater diameter, conforming to Section 510, 

may be substituted for CAP at no additional cost to the project.
3 
SP= Class of Sulfate Protection required in accordance with subsection 601.04 as revised 

for this project.  RCP shall be manufactured using the cementitious material required to meet 
4 
For pipe classes 6 and 10, the RCP shall be coated in accordance with subsection 706.07 

when the pH of either the soil or water is less than 5.  The Contract will specify when RCP is 
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7.  STEP V: VERIFY FILL HEIGHT 
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M 603-2 Standard Plans fill height Table. 

 

 Compliance: 

Fill heights are not expected to exceed 6 feet.  The project requirements for pipe material 

that are justified in Step IV of the CDOT Pipe Material Selection Policy are not changed 

due to fill height requirements. 

 

8.  STEP VI: ADDRESS EXCEPTIONS TO THIS POLICY 

 

 

 

 Compliance: 

There are no anticipated exceptions in this project that will require approval of a 

justification letter from the Chief Engineer and the Federal Highway Administration. 

 

9.  STEP VII: DOCUMENTATION 

 

 

 

 

Compliance: 

This ‘Memorandum: Recommendation for Pipe Material Selection’ is addressed to the 

Project File and is sent as a copy to the Project Manager and the Area Engineer for 

Region 6 for their verification of consistency with the CDOT Pipe Material Selection 

Policy. 
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10.  ENGINEERING PRACTICES AND JUDGMENT 

 

 

 

 

 

Compliance: 

 Hydraulic Capacity – The project is located in an urban setting, and the storm 

sewer pipes will have a low depth of cover.  The relatively small pipe diameters are 

hydraulically efficient and allow a shallow depth of installation.  The pipes will have 

smooth interior walls with Manning’s N values in the range of 0.013 which is 

consistent with the Manning’s N value for RCP. 

 Roadway Compaction Requirements – The shallow depth of the pipes will allow a 

very low depth of cover given the site constraints.  This requires that during 

construction, the pipe wall strength will be able to withstand the construction activity 

with a depth of cover less than the final road surface.  Compaction around the pipe is 

important for a strong final road section.   

 Water-tight Seal at Inlet and Manhole Interface – The storm sewer will need to be 

water-tight and make good connection to manholes and inlets.  REC will allow such 

connections. 

 Matrix of Selection – For each category, the pipe was considered to meet (yes) or 

not to meet (no) the engineering judgment criteria. 
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11.  SOIL TESTING RESULTS 
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