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ITEM 1.  

Manufacturer Company Name: LightRay by Perma-Liner Industries  

Contact Individual(s) Michelle Arnold – Director of Sales  

Street Address: 13000 Automobile Boulevard, Suite 300  

City, State, Zip Code: Clearwater, Florida 33762  

Telephone: (727) 300-6907  

Product Submittal: INSTALLATION PRACTICE FOR THE PATCH REPAIR OF A SEWER SERVICE 

LATERAL USING A CURED-IN-PLACE LINER ASSEMBLY INSTALLED BY MEANS OF PULL-IN-

PLACE OR PUSH-IN-PLACE (PIP)  

 

ITEM 2.  

INTENT:  

This specification covers material requirements, installation practices, and test methods for the reconstruction of a 
sewer service lateral pipe. The lateral pipe is remotely renovated from the cleanout, manhole, or access point to a 

specified distance up to 200 feet. The pipe renovation shall be accomplished by the pull-in-place or push-in-place 

(PIP) and inflation of a resin impregnated, single-piece lateral liner assembly. The liner assembly is pressed against 

the lateral pipe by inflation of a bladder and held under pressure and exposed to UV light until the resin has cured. 

When cured, the liner extends over a predetermined length of the service lateral and forms a continuous, single-

piece, tight fitting, corrosion resistant and verifiable non-leaking lateral cured in-place pipe (CIPP). The Material’s 

mechanical properties and Installation practices shall, at a minimum, adhere to the requirements of ASTM F3541-

22 “Standard Practice for Sectional Repair of Existing Gravity Flow, Non-Pressure Pipelines and Conduits by Pushed 

or Pulled-In-Place Installation of Cured-In-Place Thermosetting Resin Pipe (CIPP)”. 
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ITEM 3.  

3.0 The Technique  The repair structurally renews the lateral. The repair consists 
of a one-piece, lateral lining that is vacuum impregnated with 
UV initiated resins and pushed or pulled from the cleanout into 
the lateral by the action of a packer assembly; hereby referred 
to as a “Packer”.  
See Appendix D Specification Sheet  

3.1 A brief description of the 
operation and technique; including 
materials and methods of 
installation.  
 

The reconstruction will be accomplished using woven 
fiberglass fabric tube of particular length and a UV initiated 
vinyl ester resin with physical and chemical properties 
appropriate for the application. The liner is installed by cutting 
to length and sliding it over the packer assembly. The packer 
is inserted into the pipe via PIP and inflated. The resin 
saturated tube is UV light cured and the packer is removed. 
The end result is a one-piece structural lateral lining.  
The lateral tube length will be: 20 ft. or less  
The cured finished materials as described above will, upon 
installation inside the host pipe, exceed the minimum 
mechanical properties specified by the American Society for 
Testing Methods (ASTM) F3541-22.  

3.2 Intended use: Structural 
Repair Crack/Joint Sealing of 
Root Intrusion and Water 
Infiltration  

The system is designed for fully deteriorated pipe conditions. 
Typical installations are a direct result of ground water 
infiltration, root intrusion and structural defects such as open 
joints, offset joints, broken or missing pipe sections and 
hammer taps. The new pipe exhibits a smoothbore interior that 
typically increases flow rates.  

3.3 Existing Sewer  The system is compatible with all pipe materials.  

3.4 Diameter Ranges  Lateral: 3-, 4-and 6-inch diameters.  

3.5 Transitioning Diameters  The liner can transition from one pipe size to another ensuring 
adequate liner thickness throughout the lining.  

3.6 Circular and/or Non- Circular 
Capability  

The system can accommodate pipe ovality up to -10%.  

3.7 Material Limitations  This system is designed for gravity sewers.  

3.8 Lining Material Composition 
and Construction 
 

Proprietary glass kitted tubes coated with a chemically 
resistant impervious film. The tube is air-tight and flexible in 
design to reduce inversion pressures.  
Minimum finished wall thickness: 
3mm for 3 inch diameter pipe 
3mm for 4 inch diameter pipe 
3mm for 6 inch diameter pipe 

3.9   Resin System Ultra-Low VOC, styrene free, Vinyl Ester Resin the comes to 
the installers pre-wet out to the factory specification. 
3-inch tube requires 0.37 lbs of resin per lineal foot. 
4-inch tube requires 0.55 lbs of resin per lineal foot. 
6-inch tube requires 0.85 lbs of resin per lineal foot. 
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3.10 Mechanical Properties Excess resin migrates into pipe defects allowing a mechanical 
anchoring. 

3.11 Physical Properties Flexural Strength 4,500 - PSI “Minimum” Test Method: ASTM 
790   
Flexural Modulus 250,000 - PSI “Minimum” Test Method: 
ASTM 790 

3.12 Corrosion attack Chemical Resistance Testing. See Independent Laboratory 
Testing 

3.13 Resin Saturation Method The lining tube is pre-wet out at the factory. The assembly is 
vacuum impregnated with the UV initiated resin and weighed 
for accuracy as a final quality control check.   

3.14 Gasket Sealed End Seals The lateral tube may include a compression o-ring gasket 
attached six-inches from the terminating end of the lateral 
tube. 

3.15 End Seal Test Data The hydrophilic gasket seals shall include test data that 
supports substantial expansion properties so to form a 
watertight compression end seal at the terminating ends of the 
CIP-lateral liner. The test protocol shall simulate subterranean 
conditions and hydraulic loading at surface. Gasket seal 
submittals must include tests data simulating hydration/ 
dehydration conditions for a period of 10,000-hours and the 
test results must successfully demonstrate and document 
long-term performance without deterioration, loss of material, 
flexibility, and expansion of the gasket during repeated cycles 
of hydration and dehydration.     

3.16 Installed at one-time The system allows only one (1) lateral at a time to be renewed. 
The UV curing system allows many laterals to be renewed in 
a day. Conditions greatly determine the number of laterals that 
can be renewed in one-day, though a typical number of 
laterals renewed in one-day is five (5) or more.   

3.17 Missing Pipe Sections The liner can span small missing sections of pipe. 

3.18 Effects of Line and Grade There are no effects caused by grade changes since air 
pressure is used to inflate the liner. The liner is flexible during 
insertion and can accommodate and negotiate 22, 45 and 90 
degree bends. 

3.19 Protruding Lateral Pipes It is recommended protrusions into the main pipe are limited 
to ½-inch. 

3.20 Reduction in Pipe Diameter,       
and its Effect 

The liner exhibits a slick and typically smooth interior with a 
co-efficient that increases flow-rate. Minor wrinkling may occur 
at bends of 45-degrees and greater and some wrinkling may 
occur based on actual inner pipe diameter, inner surface, pipe 
configuration and conditions. 
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ITEM 4. 

4.0 Sewer preparation involves 
cleaning and a flow stoppage or 
diversion period. 

The laterals are cleaned utilizing high-pressure water or 
mechanical cleaning tools removing all roots, debris and 
obstructions. The current condition of the pipe will be 
compared to the original designed condition to verify that 
design parameters have not changed.  Normal mainline flows 
are plugged or by-passed during the process, depending on 
flow. 

4.1 Installation Crew and 
Equipment. 
 

A typical crew consists of (2) technicians. The installation 
process is typically quick, efficient and non-disruptive when 
compared to open cut replacement methods. 

4.2 Inversion/Inflation Method Air pressure is applied to the packer. The packer extends past 
each terminal end of the lining assembly so the ends remain 
open and no cutting is necessary. 

4.3 Maximum Length Maximum length for continuous lining is 20 feet. 

4.4 Curing Method The Resin and UV curing systems are proprietary to LightRay 
and Perma-Liner Industries.   The resin systems are capable 
of curing 4” diameter liners in 15 minutes and 6” diameter 
lateral liners in 20 minutes 

4.5 Removal of Inflation Device The packer is deflated via the control box and removed. The 
packer and associated hardware are designed to handle the 
forces experienced during the retrieval process. 

4.6 Document Final Video and 
Testing Procedures 

A final video inspection should be performed from the main or 
cleanout to see the termination point of the liner. 

4.7 Design Life Each product comes with a standard 10 year warranty. 50-
Year Design Life based on assumption described in ASTM 
F1216 Appendix X1 and long-term creep as described in 
ASTM D2990. 
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Product Name: UV Flex Liner (Pull in Place)  

Product Description: Flexible fiberglass liner for use with Light Ray technology Typical 
Applications: 

Performance Limits 

** If product is utilized outside the limits defined below, warranty coverage is voided ** 

 

Use this material with WRT’s Light Ray PIP technology for CIPP repairs in as little as 6 minutes.  Works 

well in systems with multiple 45° or 90° bends as well as transitions.  Materials flexibility allows for ease 
of inversion as well as molding to the host pipe and leaving little to no void.    
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