
How to Choose the Right Manhole Lining: A
Straightforward Comparison for Municipalities

Municipal infrastructure teams face critical decisions when selecting manhole lining systems to pro-
tect aging assets from corrosion, infiltration, and structural deterioration. The choice significantly im-
pacts long-term maintenance costs, service life, and operational efficiency. This comprehensive com-
parison examines leading manhole lining technologies to help public works departments make in-
formed decisions based on specific project requirements and budget constraints.



Understanding Your Lining Options
The manhole rehabilitation market offers three primary categories of lining systems: spray-applied
polymer coatings, cured-in-place pipe (CIPP) systems, and cementitious mortar linings. Each category
contains multiple product options with distinct performance characteristics, application methods, and
cost structures.

Spray-Applied Polymer Systems
Polyurea Linings represent the premium tier of manhole protection systems. These synthetic poly-
mer coatings cure rapidly to form seamless, chemically resistant barriers. Polyurea systems like OBIC
provide exceptional resistance to hydrogen sulfide corrosion while offering flexibility to accommo-
date structural movement.

Epoxy Coatings deliver reliable chemical resistance at moderate cost points. These systems require
careful surface preparation and controlled curing conditions but provide excellent adhesion to prop-
erly prepared concrete substrates.

Calcium Aluminate Mortar Linings are trowel- or spray-applied cementitious mortars engineered
for wastewater environments. These mortars offer good chemical resistance and simplified installation
compared to traditional epoxy systems, with compatibility for damp substrates.



Structural Liner Systems
Polyurethane/Polyurea Hybrid Liners provide corrosion protection with limited structural enhance-
ment when applied at appropriate thicknesses. These are spray-applied, multi-layer systems installed
in place to create a seamless barrier over the existing substrate.

CIPP Manhole Liners use fabric tubes impregnated with thermosetting resins, installed and cured in
place to form rigid structural liners. These systems offer excellent structural properties but require
precise installation procedures.

Cementitious Systems
Portland Cement Mortars represent traditional rehabilitation approaches with limited chemical re-
sistance. These systems experience poor performance in high-corrosion environments and demon-
strate susceptibility to cracking under dry conditions.

Calcium Aluminate Mortars provide improved chemical resistance compared to portland cement
but maintain vulnerability to cracking and thermal stress in certain applications.

Geopolymer Mortars utilize advanced chemistry to deliver superior mechanical properties and
chemical resistance. These systems offer double the compressive strength and triple the flexural
strength of conventional portland cement mortars.



Detailed Performance Comparison

Chemical Resistance
Polymer systems provide superior chemical resistance to hydrogen sulfide, sulfuric acid, and organic
compounds commonly found in wastewater environments. Polyurea and epoxy systems offer the
highest levels of chemical protection when properly installed and cured.

Cementitious systems vary significantly in chemical resistance. Portland cement mortars demonstrate
poor resistance to microbiologically-induced corrosion (MIC), while calcium aluminate and geopoly-
mer systems provide substantially better performance against chemical attack.

Installation Requirements
Moisture Sensitivity: Polymer systems require completely dry substrate conditions for proper adhe-
sion. Any residual moisture can compromise bond strength and system performance. This require-
ment often necessitates expensive dewatering operations and extended drying periods.

Cementitious systems accept surface-saturated conditions and actually benefit from controlled mois-
ture levels during application. This flexibility significantly reduces installation complexity and project
timelines.

Application Complexity: Spray-applied polymer systems require specialized equipment, trained ap-
plicators, and controlled environmental conditions. Quality control procedures include spark testing
to identify pinholes that could compromise system integrity.



Cementitious mortars utilize conventional application methods familiar to most construction crews,
reducing training requirements and equipment costs.

Cure Times and Project Scheduling
Polyurea systems cure within minutes to hours, enabling rapid return to service. Epoxy systems typi-
cally require 24-48 hours for initial cure and may need extended periods for full chemical resistance
development.

Cementitious systems generally require 24-72 hours for initial strength development, with full
strength achieved within 28 days. However, structures can often return to service within 24-48 hours
depending on loading requirements.

Long-Term Durability
Properly installed polymer systems demonstrate excellent long-term durability with design lives ex-
ceeding 50-100 years. These systems maintain flexibility and chemical resistance throughout their ser-
vice lives when installed according to manufacturer specifications.

Advanced cementitious systems, particularly geopolymer mortars, provide exceptional durability with
superior crack resistance and mechanical properties. These systems offer design lives of 25-50 years
depending on exposure conditions.



System Comparison Matrix

Performance
Factor

Polyurea Epoxy Calcium
Aluminate
Mortar

Polyurethane/
Polyurea Hy-
brid

Geopolymer Portland
Cement

Chemical Re-
sistance

Excellent Very
Good

Good Excellent Very Good Poor

Installation
Complexity

High High Moderate Very High Low Low

Moisture Re-
quirements

Bone Dry Bone
Dry

Surface
Dry

Bone Dry Saturated
Surface

Saturated
Surface

Cure Time 1-4
Hours

24-48
Hours

12-24
Hours

24-72 Hours 24-72 Hours 24-72
Hours

Relative Cost Highest High Moderate Highest Moderate Lowest

Design Life 75-100
Years

50-75
Years

25-50
Years

75-100 Years 25-50 Years 10-20
Years

Structural En-
hancement

Minimal Minimal Minimal Significant Moderate Minimal

Crack Resis-
tance

Excellent Good Good Excellent Excellent Poor

Decision Framework for Municipal Applications

High-Corrosion Environments
Manholes exposed to industrial discharge, high hydrogen sulfide concentrations, or aggressive chem-
ical conditions require maximum protection. Polyurea or high-grade epoxy systems provide optimal
chemical resistance for these demanding applications, despite higher initial costs.

Standard Sanitary Sewer Applications
Most municipal manholes operate under moderate corrosion conditions suitable for advanced ce-
mentitious systems. Geopolymer mortars offer excellent performance-to-cost ratios while providing
adequate chemical resistance and superior mechanical properties.



Budget-Constrained Projects
Calcium aluminate mortars provide reasonable chemical resistance at moderate cost points. These
systems outperform portland cement significantly while remaining accessible for municipalities with
limited rehabilitation budgets.

Emergency Repairs
Rapid-cure polymer systems enable emergency repairs with minimal service disruption. Polyurea sys-
tems cure sufficiently for return to service within hours, making them ideal for critical infrastructure
requiring immediate attention.

Structural Rehabilitation
Manholes requiring both corrosion protection and structural reinforcement benefit from structural
liner systems or thick-build cementitious applications. Polyurethane/polyurea hybrid liners and similar
spray-applied systems provide new structural capacity while eliminating infiltration and chemical at-
tack.

Implementation Considerations

Contractor Qualification
Polymer systems require specialized training and certification for proper installation. Municipal speci-
fications should include contractor qualification requirements, including demonstrated experience
with specific product lines and quality control procedures.



Cementitious systems utilize familiar construction techniques but benefit from contractor familiarity
with specialized products like geopolymer mortars.

Quality Assurance
Polymer installations require comprehensive quality control including surface preparation verification,
environmental monitoring, and post-installation testing. Spark testing identifies defects that could
compromise long-term performance.

Cementitious systems require standard concrete quality control procedures including compressive
strength testing and visual inspection for proper coverage and finish quality.

Life Cycle Cost Analysis
Initial material and installation costs represent only one component of total system cost. Municipal
evaluations should consider design life, maintenance requirements, and future rehabilitation needs
when comparing system options.

Higher-performance systems typically provide superior long-term value despite increased initial in-
vestment, particularly in challenging service environments.

Municipal infrastructure teams must balance performance requirements, budget constraints, and in-
stallation complexity when selecting manhole lining systems. Polymer systems provide maximum
chemical resistance for demanding applications, while advanced cementitious systems offer excellent
performance-to-cost ratios for standard municipal applications. The optimal choice depends on spe-
cific site conditions, service environment, and long-term infrastructure planning objectives.

Veridian Plumbing and Infrastructure Group provides comprehensive manhole rehabilitation services
using proven lining technologies. Our experienced team helps municipalities evaluate options, specify
appropriate systems, and execute successful rehabilitation projects that extend infrastructure service
life while managing long-term costs effectively.
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