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What is a Geopolymer?
Not a Plastic

• Not HDPE/PVC/Epoxy

Looks and feels like cement

• Workability

• Material Properties

• Service Life

Chemical structure like natural stone

• Monolithic

• Durable

• Corrosion Resistant



Geopolymer Chemistry Primer

Typical Hydrated OPC Structure Typical Geopolymer Structure

/wikipedia/en/3/31/Geopolymer_3D-framework.jpg


Spray-Applied Geopolymer Technology



Colorado DOT – Project Overview
• Colorado DOT – Special Provision 603 

“Spray Applied Culvert Linings”

• Project included 7 individual pipes 

spread across 3 counties in central 

Colorado (Region 2)

➢ Jefferson

➢ Dougal

➢ Arapahoe 

• Federal Aided Project Funding



Why Rehabilitate
Issues

• Significant CMP corrosion

• Spaulding / Steel Loss

• Abrasion

Why no Dig?

• Major highways/Interstates

• Fully Structural Rehab



Why Spray Applied Liners
CIPP

• Several short runs

• Higher Costs

• Difficult sizes and access

• Larger footprint

Sliplining

• Non-round damage

• Reduced diameter



Colorado DOT – Project Overview
Summary of Specific Pipes:

1) 524 linear ft of 60” CMP – Hwy 70

2) 252 linear ft of 50” CMP – Hwy 391

3) 191 linear ft of 48” CMP – Hwy 121

4) 534 linear ft of 48” CMP – Hwy 83

5) 374 linear ft of 60” CMP – Hwy 6

6) 375 linear ft of 48” CMP –Hwy 6

7) 124 linear ft of 6’ x 7’ Box Culvert – Hwy 105

Contractors were required to be prequalified

Lining products were required to be listed on the CDOT Approved Products List



Colorado DOT – Project Timeline
Project Bid in March 2016

Contract was Awarded May 2016

Construction began July 2016

Construction took approximately 6 

Week with 2 crews working on the 

different pipes typically 2 sites 

were under construction at a time.

Contractor Total Bid
% of Engineering 

Estimate

Inland Pipe (IPR) 954,008.00$    81.47%

Contractor 2 1,693,672.00$ 144.64%

$1,170,995.70Engineering Estimate:



Design

Source – Structural Mechanics of Buried Pipes – Watkins & Anderson

The design methodology uses the 

bending moment at the crown of the 

pipe and conservative assumptions, 

verified by actual pipe testing:



Design
• All CMP pipes were designed to be “Stand-

Alone” Fully Structural Liners:

• 48” pipes had a 1” thickness based on the 

design conditions

• Pipes between 50” – 60” required a 1.5” 

thickness based on design conditions

• The box structure was designed as a 

“Structural Enhancement” with a 1.5” liner 

and replacing corroded steel to return 

structure to its original service condition.



Examples of Site Conditions



Examples of Site Conditions



Examples of Site Conditions



Example of Contract Details



Pipe Conditions:



Pipe Conditions:



Pipe Conditions:



Box Pipe Conditions



Equipment Set Up



Spraying Hand/Sled



Equipment Set Up



Completed Pipes



Completed Pipes



Box Culvert Lining – Handlining



Quality Control



6-months in Service



Questions?


