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Deteriorated Manhole Conditions

Deteriorated manhole conditions make it
difficult for designed repairs to be functional.




Fully understanding the physical

conditions will help guide the
design and application of the repair.




Rehabilitation Techniques

We want to utilize appropriate rehabllitation
techniques that perform as expected and
extend the life of the structure.




Physical Conditions

Know the physical manhole conditions
which can present difficulties in the design
and application of repairs
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Condition Assessment

Conduct manhole condition assessments
to determine baseline conditions
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Document visual Conduct confined space Understand the dynamic
observations using entries into the manholes exposure conditions that
NASSCO’s MACP to obtain physical data affect the manhole




Present Conditions

Arm yourself with knowledge of present
conditions to guide the rehabilitation design.
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Define the defects by structural,
O&M, construction, or other

Determine the main failvure:fno‘de
to select appropriate rehabilitation
method

Condition assessments offer
a shapshot view only




Rehabilitation Constraints

Inform contractors of rehabilitation
application constraints

Construction bids will Bridge the communication Is the rehabilitation technique
Match engineer’s estimate gap Contractor friendly with proven
Success in field applications?
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Realize that a “one size fits all” approach
to rehabilitation may not be suitable




Unique Considerations

Know that all manholes are unique.
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Just like snowflakes, no Advocate full time inspection Select the right solution based
two manholes are identical. to address inconsistencies on the problems identified.
during the construction.




Site-Specific Considerations

There may be some site-specific
conditions which need to be addressed.
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Similar in construction, but Access constraints may make Controlling the environment
external conditions along the some rehabilitation methods can prove to be tricky but critical
alignment may change. Infeasible. to success.




Combinations

May need to be flexible and consider a
combination of methods.

Technologies can be generally classified:

Grouting, cementitious reconstruction, polymer
coatings/linings, cured-in-place linings, panel liners,
mechanical seals and pre-cast inserts.
Combined rehabilitation approach can alleviate
multiple defects.

Prior to using multiple methods ensure that the
rehabilitation materials are compatible.




Design Life

Ask the question how long does the
rehabilitation need to last?




Short- vs. Long-Term

Determine and address rehabilitation
needs/duration

Is it just enough to get down the road? Long term rehabilitation should account
for a re-evaluation in the future.




Site-Specific Considerations

How long will the rehabilitation method be
expected to last?

Does the selected technology Determine the service history of Select rehabilitation methods
provide the desired long-term the rehabilitation method and with proven technologies.
solution to the problem? investigate case histories.




Investigation

Cracks and Spalls

Dirt, QOils, Grease

Tensile Strength

Moisture

Concrete Cover Over Reinforcing Steel
Condition of Exposed Reinforcing Steel




Investigation

Cracks, Spalls, Exposed Reinforcing Steel

Low Pressure Water Clean (2,000 psi — 4,000 psi)
Visually Inspect for Cracks/Spalls
Concrete Sounding




Investigation

Concrete Core Sample
May Not be Necessary but Informative




Rehabilitation Methods

Cured-in-Place Liners

Stretchable epoxy coated polyester
Eliminates I/l
Provides structural reinforcement

Can be installed without confined space entry on
simple structures




Rehabilitation Methods

Cementitious Coatings/Grouts

Can be spray applied, pumped/troweled, and spin
cast

Recommend smooth finish to reduce microbiologically
Induced corrosion (MIC)

Good option for manholes with varying degree of
concrete deterioration (0.5 inch to 2.0 inches)

Additives such as calcium aluminate can provide pH
buffering properties




Rehabilitation Methods

Mechanical Seals, Inserts, and Liners
Materials range from PVC, fiberglass, HDPE
Typically grouted in place after installation
Can be a good option for larger diameter manholes




Rehabilitation Methods

Liners (cont.)

Provide physical barrier against corrosion
Mechanically or chemically adhered to concrete




Rehabilitation Methods

Polymer Modified Coatings

Can be spray applied, trowel applied, and spin cast
Versatile option for odd shaped structures
Environmental Controls

Stringent Surface Preparation

Full-time Inspection




Quality Control

Dirt, Dust, Olls, Grease

Visual Examination

Water Drop Test
Water Beads = Contaminants Present




Quality Control

Tensile Strength

ASTM C1583 — Testing Method for Tensile Strength
of Concrete Surfaces, and the Bond Strength or
Tensile Strength of Concrete Repair and Overlay
Materials by Direct Tension (Pull-off Method)




Quality Control

Investigation — Moisture

ASTM D4263 - Standard Test Method for
Indicating Moisture in Concrete by the Plastic
Sheet Method




Surface Preparation

Selection Process

Substrate Condition (tensile strength, bond inhibiting
material)

Owner Requirements (noise, vibration, dust)

Material Requirements (adhesion, abrasion, chemical
resistance)

Application Conditions (dust, water, small spaces)




Specifications

Environmental Conditions
Gases
Sewer Flows
Traffic Control
Bypassing Criteria




Specifications

Surface Preparation Standards

SSPC-SP 13/NACE No. 6 Surface Preparation of
Concrete

ICRI Guideline No. 03730 Guide for Surface
Preparation for the Repair of Deteriorated Concrete
Resulting from Reinforcing Steel Corrosion

ICRI Guideline No. 03732 Selecting and Specifying
Concrete Surface Preparation for Sealers, Coatings,
and Polymer Overlays




Specifications

Surface Preparation Methods
Detergent Washing/Scrubbing (CSP 1)
Low-Pressure Water Cleaning (CSP 1)
Acid Etching (CSP 1-3)

Grinding (CSP 1-3)
Abrasive Blasting (CSP 2-5)




Specifications

Moisture Control

Chemical grouts

Water stop foams, gels, and resins (use water as
catalyst to cure)




Specifications

Surface Preparation Methods (cont.)
Sawcut for Coating Termination




Specifications

Application
Applicator Qualifications
Years of Experience with Selected System

Manufacturer Certification

SSPC-QP 8 Standard Procedure for Evaluating the
Qualifications of Contracting Firms who Install Polymer
Coatings on Concrete Surfaces

Warranty (3-5 years)




Specifications

Application Detalls

Understand Porosity to Limit Potential for Pinholing —
Concrete Can Breath!

Allow for Multiple Application Techniques (spray
applied, trowel applied, squeegee)

Research the Use of Primer

Mock-up Test Area




Specifications

Mock-Up Test Area




Coating Inspection

Temperature

Humidity

Mixing/Ratio

Visual Defects

Wet/Dry Film Thickness
Holiday (Pinhole) Testing
Adhesion testing




Coating Inspection

Ratio Test Test Patch




Coating Inspection

Visual Defects




Coating Inspection

Holiday Testing




Coating Inspection

Adhesion Testing




Coating Inspection

Adhesion Testing




Future Developments

Rehabllitation methods are rapidly

expanding and evolving
Use research, field experience, and expert assistance
to help guide your selection
Advancements in coating systems that can better
tolerate conditions







