	Polyurea Manhole Rehabilitation for Municipalities: Maximizing Value. 

 

	By: 
Greg Livingston
Vice President, PCSI 
Ed Dinkel
Kenny Industrial Services LLC 
 
	

	 
	Introduction 

The sewer system is one of the most important and valuable assets a community owns.  Most of the infrastructure systems in the United States are well over 75 years old.  The primary function of the sewer system is two fold.  First, to transfer wastewater from the point of origin to the treatment facility.  Then, to convey clean drinking water from the treatment facility to individual residential and commercial structures.  Municipalities are required to continually evaluate the structural integrity of their sewer systems.  The dilemma faced by municipalities is whether to rebuild or rehabilitate the system to maintain this structural integrity.  Spray applied polyurea elastomers provide advantages uniquely qualified to rehabilitation of many of these sewer assets; manholes, treatment facilities and sewer lines.

Background
During the 1970’s, federal legislation was passed to ensure that the wastewater and drinking water systems be maintained.  Both the Clean Water Act (CWA) and the Safe Drinking Water Act (SDWA) provide a standard for municipalities to follow in the maintenance of their aging infrastructures.  Additionally, the Resource Conservation and Recovery Act (RCRA) provides the standard for industrial facilities infrastructures.

The current problem is system overload, especially during heavy rain events.  In many cases, hydraulic overload is relieved by completely bypassing the treatment system and releasing the contaminated excess water into adjacent water bodies.  Annually, thousands of beaches on rivers, lakes and coasts are closed due to high fecal coliform bacteria counts following heavy rain events.  The system overload has been attributed to Infiltration and Inflow (I/I) of basically clean rainwater into the infrastructure system.  The reason I/I gets into the system is due to the deteriorated condition of the pipelines and manholes.  The costs associated both directly and indirectly to this I/I problem run into the tens of millions of dollars.

The infrastructure system is composed of four basic parts; Treatment facilities, mainlines, manholes and service laterals.  Because the system was built over a period of two centuries, many different materials were used in its construction.  The primary construction material is concrete, but also brick, concrete block and even wood was used.

Though these materials have high tensile strength, they all are very rigid and have no elongation.  Over time, compression forces, geo-tectonic forces and chemical corrosion have resulted in cracking, erosion of physical properties and even collapse of many infrastructure components.  

Historically, many of these broken components went undiscovered due to limited diagnostic capabilities.  Recent developments in robotic camera evaluation, data collection and interpretation have only illustrated the enormity of the deterioration.  Municipalities today are faced with the dilemma of allocating limited financial resources to repair a system that has been neglected for centuries.  Many agencies have come to the realization that the most cost effective approach to repair is twofold; rehabilitation and replacement. 

The rehabilitation aspect of the repair of infrastructure uses the existing or “host” structure as a mold or template.  For example, in mainline rehabilitation, an epoxy soaked felt tube is inverted or pulled into the sewer line, then expanded and finally cured against the host sewer line.  The result is building a seamless and structurally sound pipeline within the broken pipeline.  In polyurea manhole rehabilitation, we use the existing broken manhole as a template to build a seamless elastomeric manhole within the manhole.  

The patented Polyurea manhole rehabilitation consists of four parts; evaluation, cleaning, priming and polyurea application.  Evaluation is a critical step.  All manholes are not candidates for rehabilitation.  Some are so deteriorated or structurally deficient that replacement is the most cost effective method of repair.  Coordination with the local municipal personnel and the licensed polyurea manhole applicator during all aspects of the manhole rehabilitation project is crucial.

Important considerations to the manhole survey are; breaks actively leaking ground water (infiltration), structural collapse under the iron manhole frame and line blockage due to bricks having fallen from the wall.  All manholes within the scope of work must be evaluated and recorded.  Active infiltration is effectively remediated by pressure chemical injection, commonly referred to as grouting.  Cleaning of most municipal manholes can be accomplished by high-pressure water blasting of all surfaces to be coated.  Water pressure in excess of 3000 psi should be sufficient.  In industrial applications, degreasers, detergents and abrasives may be added to the high-pressure water to augment the cleaning process.  Priming is a critical step to ensure adhesion of the polyurea coating to the host manhole.  The primers, which incorporate a silane adhesion promoter and are low viscosity, provide consistent and reliable performance.  The polyurea coating is applied when the primer is tack free.  

The polyurea we use is a white pigmented aromatic system supplied by Polyurea Coating Systems, Incorporated.  The product; PCS-325 has the following physical properties:

Physical Properties
Value
 Test Method
Hardness
55 Shore D
ASTM D-2240
Tensile Strength
2,500-3,000 psi
ASTM D-412
Elongation
200-275%
ASTM D-412
Tear Strength
480 pli
ASTM 642 C
Abrasion Resistance 
125 mg weight loss
ASTM D-1630
Moisture Vapor Trans.
0.02 perm
ASTM E-96
 

 

 

An important consideration to polyurea manhole rehabilitation is the tensile strength and elongation values.  A secondary advantage to manhole rehabilitation is to provide structural enhancement.  Manholes and all below grade concrete structures are continually subjected to the forces previously cited.  An advantage of the polyurea with the above physical properties is to provide stability to the structure while subjected to the myriad of external forces.  Additionally, the white color provides reflectance and visual contrast if breaks in the coating occur.  The reflectance is important in utility vaults such as for phone, electrical and gas transmission.  Utility technicians working in polyurea coated manholes find the reflectance increases visual acuity and lighting, making for a more productive work environment.

Polyurea manhole rehabilitation is cost effective, when value is balanced with cost.  For example, the average price range for polyurea manhole coating is $110.00 per v.f. (vertical foot) to $150.00 per v.f.  Many municipalities are required to put large projects out to bid.  In some cases the lowest bidder is awarded the project.  Increasingly many municipalities are realizing that the lowest bidder does not provide the best value.  Therefore, it is important to stress the value of polyurea over other rehabilitation technologies as early in the project as possible.  The value-added advantages of polyurea over alternative manhole rehabilitation technologies is summarized below:

 

	 
	Competitive Technology
Comparison/Contrast
 

 

Concrete based systems
Too rigid, prone to cracking
 
Prone to H2S corrosion
 
Long cure cycle, 28 days
 
Won’t adhere to iron frame
 
Contains silica (silicosis potential)
 

 

Epoxy based systems
Too rigid, prone to cracking
 

Long cure cycle
 

Temperature sensitive. 45° F. min.
 

Moisture sensitive
 

Amine blush potential
 

Poor crack-bridging properties
 

Droops on vertical and overhead surfaces
 

Solvents used in clean-up
 

 

Polyurethane systems 
Temperature sensitive
 

Moisture sensitive
 

Some are very rigid
 

 

Polyurea
100% solids, no voc’s
 

Some flexibility, won’t crack
 

Fast cure. 30 minutes back in service
 

Temperature insensitive
 

Moisture insensitive
 

White color reflects light
 

No solvents used in clean-up
 

Minimal traffic disruption. 1 vehicle operation
 

Not effected by Hydrogen Sulfide (H2S)
 

Seamless
 

Good long-term stability.  Won’t  degrade
 

Adheres to iron, concrete and cured-in-place pipeline rehabilitation
 

Very good at crack-bridging
 

	 
	In some cases municipalities have opted to stretch rehabilitation dollars by using polyurea coatings on the upper 4 feet of the manhole.  We call this technique a Chimney Seal©.  The Chimney Seal© is specifically adapted to structurally stabilizing the top section of a  manhole, especially brick manholes.  Brick manholes have a specific problem.  As bricks are loosened by vibration and tectonic stresses, the brick drops into the sewer line running through the bottom of the manhole.  The result is a blockage of the sewer line and restricts flow.  Repair of these blockages is costly and can be quite difficult as the bricks can be washed deep into the sewer line, necessitating excavation of the line.  The Chimney Seal© process we’ve developed is a fast preventative measure that stabilizes the problematic top 4 feet of brick manholes.

Other below grade structures that benefit from polyurea coating are lift stations, utility vaults and the wastewater treatment facilities themselves.  Polyurea coatings are actually manufactured in the field to the specific geometry of the host structure.  Therefore, the polyurea coating is custom made to the structure.  Polyurea coatings when applied by trained applicators exhibit excellent adhesion to many materials used in infrastructure construction, including; concrete, brick, iron and concrete block. 
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