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Leaking and Deteriorating Mainline Pipes



Use of Cured-In-Place-Pipe Only



• Why isn’t CIPP watertight?

• We do not adequately prepare the mainline pipe for 
bonding

• Resins do not bond to the mainline pipe

• All resins shrink 

• There is always an annular space between the host pipe 
and CIPP lining 

Mainline CIPP Not Watertight
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Host Pipe (Clay, Concrete, Cast Iron etc.…)

Fats, Oils, Grease

Mainline CIPP

Polyethylene or Polypropylene Coating of CIPP

Lubricant (mineral spirits) Applied to Mainline CIPP

Substrate Layers, Why Bonding Should Not Be 
the Design?



• CIPP simply needs gaskets just like;

• New Pipe

• Water Hoses

• Valves 

Mainline CIPP Not Watertight



• What is a Gasket?

• Gasket Material Types

• Selecting Gasket Type Used in CIPP

• The Use of Gasket Sealing in CIPP

However….



• A gasket is a mechanical seal which fills the space between

two or more mating surfaces, generally to prevent leakage

from or into the joined objects while under

compression. Gaskets allow for "less-than-perfect" mating

surfaces where they can fill irregularities.

Definition of Gasket 



• Cork Gaskets:

Natural cork combined with elastomer bindings giving high 
flexibility and compression.  Applications; Oil, fuel and solvents

• Non-Asbestos Gaskets:

Are manufactured from a compressed fiber with an elastomer 
binding. Applications; Acid, steam, oil and water

• Rubber Gaskets:

Is a soft gasket material.  A wide range of elastomers can be used, 
such as neoprene, nitrile, EPDM (ethylene propylene diene 
monomer) and natural rubber.  Applications; pipes, heat exchangers

Material Types



• Hydrophilic Caulk
a) Fluid material
b) Inconsistent
c) Several days to cure 
d) Least amount of volumetric 

expansion

• Hydrophilic Rope
a) Difficult to create hoop
b) Difficult to install 
c) Can dry out

Other Material Choices 



• Must:
• Be installed between liner and host pipe 
• Swell with water to fill annular space
• Withstand hydration and dehydration cycles

• Solution:
• Hydrophilic Molded Gaskets

• End Seal Sleeve installed in mainline before
CIPP

• Simple Standard Operating Procedure 
Installation 

• Consistent Installation Location

Watertight Gasket Solution Required 



Mainline CIPP and Molded End Seal Gaskets



Post CCTV: Rehabilitated Mainline

Now We Need to Renew and Seal the Laterals and Their Connection to the Main Pipe 
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Post CCTV: Rehabilitated Mainline

Gaskets that are Used in Main-to-Lateral Lining  



Line Connection and Lateral with CIPP and 
Hydrophilic Gaskets 

ASTM F2561
Full wrap, sealed in main 

and lateral

Exceeds ASTM F2561
Enhanced seal using 

“Hydro Hat”

ASTM F2561

Permanently Sealed
Design Life = Service Life

Just because it’s trenchless, doesn’t mean it’s equal!



Post CCTV: ASTM F2561 Liner



Installing Connection Liner with Molded Gaskets-
Lateral Line Up



Installing Connection Liner with Molded Gaskets-
Lateral Inversion



Post Video – Access Through Outside Cleanout

What If We Don’t Have An Outside Cleanout?



Demonstration of No Cleanout 
Installation Process



Engineered Gaskets Used Today

• 50 Plus Year “Service Life”
a) 10,000 hour hydration/dehydration 

testing complete

• Strategic Fixed Position 

• Part of ASTM F2561 standard for               
main-to-lateral connection lining

Hydrohat CAD Drawing

Hydrohat

End Seal O-Rings

INSIGNIA™ Molded Hydrophilic Gaskets

• “Verifiable” 
a) Seamless 
b) Profile can be seen through CIPP
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Engineered Gaskets Used Today



Immediately After Installation

Host Pipe

CIPP .12” (3mm)

Caulk Installed 
thickness 
(0.006”) 

Effects of Creep on CIPP Sealing Mechanisms 
5 feet of Groundwater

CIPP .12” (3mm)

Host Pipe

Gasket
.16” Diameter

Caulk Sealing Mechanism Molded Gasket Sealing Mechanism

To Scale



8 Years After Installation

Host Pipe

CIPP .12” (3mm)

Caulk Maximum 
Swelled 
thickness 
(0.012”) CIPP .12” (3mm)

Host Pipe

Gasket

Caulk Sealing Mechanism Molded Gasket Sealing Mechanism

Annular Space 
Now Present 

To Scale

Effects of Creep on CIPP Sealing Mechanisms 
5 feet of Groundwater



95 Years After Installation

Host Pipe

CIPP .12” (3mm)

Caulk Maximum 
Swelled 
thickness 
(0.012”) 

CIPP .12” (3mm)

Gasket

Caulk Sealing Mechanism Molded Gasket Sealing Mechanism

Annular Space Gasket
Maximum Swelled 

Thickness .3”

Host Pipe

To Scale

Effects of Creep on CIPP Sealing Mechanisms 
5 feet of Groundwater



Substrate Layers, Why Bonding is Not the 
Design
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Host Pipe (Clay, Concrete, Cast Iron etc.…) 

Fats, Oils, Grease

Mainline CIPP

Polyethylene or Polypropylene Coating of CIPP

Lubricant Applied to Mainline CIPP

Need Hydrophilic Molded Gasket

Need Hydrophilic Molded Gasket

CIPP Connection Liner 
(Polyester, Epoxy, Vinyl Ester or Silicate Resin) 

Adding the Missing Pieces to the Puzzle



Standard Practice for Installation of Seamless Molded 
Hydrophilic Gaskets (SMHG) for Long-Term Watertightness of 
Cured-in-Place Rehabilitation of Main and Lateral Pipelines

ASTM F3240-17



Completely Sealed System 
Molded Gaskets at All CIPP Terminations 

Thank You For Your Time 
Questions and Answers


