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UV Cured GRP Liners



Pipe Failures have Catastrophic Results




What are UV Cured CIPP Liners?




UV Cured-In-Place-Pipe (CIPP)

* UV CIPP is a trenchless rehabilitation method used to repair existing pipelines.

* UV CIPPis ajoint-less, seamless, pipe-within-a-pipe.

* It has the capability to rehabilitate pipes ranging in diameter from 6”-72").

* Each UV CIPP Liner must meet specific criteria designed specifically for each pipe.

* Starts out as raw fiberglass and resin and is made into a tube that will be pulled into
place, inflated and cured in place.
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Developed in Germany in 1990.

Technology was introduced into the US 2008.

Only manufacture can produce and distribute to installers.

Diameters 6" — 72",
* Maximum length up to 1800LF depending on diameter and thickness.

Maximum wall thickness 15.6mm.



Steam Cured Felt Liners vs. UV Cured Liners

* Felt Liner: Must be refrigerated to prevent premature curing with a shelf life of
approx. 30 days if wet-out liner has been kept at the proper temperature.

UV Liner: No Refrigeration and 6 month shelf life.

* Felt Liner: Must be Inserted into pipe and pressurize to obtain snug fit with host
pipe. Temperatures unknow except at very beginning and very end.

* UV Liner: Temperatures/pressures known through entire process
* Felt Liner: Cured by blowing steam into liner
* UV Liner: Cured by UV Light

* Felt Liner: Styrene Infused Condensate must be contained and, inside of liner
should be washed and contaminated water hauled to a registered containment
center.

* UV Liner: Liner resin is fully encapsulated leaving_no contaminants in soils or area
waters. No discharge of styrene laden water

Felt Liner: Uncured liner must be disposed of in a hazardous waste disposal site and
documented.

UV Liner: Can be disposed of normally.
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Why Consider UV CIPP over Slip lining?

Flexible Technologically

e Can conform to the Advanced No bulk heads or Size, Thickness,
shape of the host pipe. * Slip line : 1940's grouting Volume
* UVCIPP : 1997

No change in end

Work Area No Joints A orie



What Exactly is an Ultra-Violet Cured-
In-Place Pipe Liner made of?



| | | |
UV GRP Llner ManUfaCtU rlng = Additional layer of protection. A
. . *Creates a barrier between hot pipe and liner.
Multi Layered Construction + UV light impermeable. )
-
* Restricts excess movement of the resin.
J
)
*Electrical grade, Corrosion resistant.
*Reinforcing strength and structure.
J
.
=V light activated.
*Strength hardening agent.
J
-
#Barrier on the inside te contain fiberglass and resin.
» Inflation foil.




UV GRP Liner Manufacturing

* Eachlineris custom designed based on the host pipe environment.

* To determine thickness, pipe specifications are provided to determine
minimal thickness:
o Depth of cover over the pipe
Water Table
Live Load over the pipe
Pipe Ovality
Soil Modulus
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UV GRP Liner Impregnation

» Every step of the liner
impregnation is monitored for
quality control purposes.

* Resin isinjected into the fiberglass
layers and pinch rollers are used to
disperse the resin evenly
throughout the fiberglass mat.

N . et ks




UV GRP Liner Packaging

Durable, custom-built crates for each liner




On-Site Resin Testing




Flexural & Tensile Testing




Quality Control and Testing

* ASTM F1216 Chemical Test
 ASTM D29g0 10,000hr Test
* ASTMD 790
* ASTMF 2019
e ASTMD 2122
* ASTM D 3567
* ASTMD 2990
* ASTMD 543
« ASTMD 638
« ASTMD 695
e ASTM D3039



Conforms to
ASTM F2019-22

otablished in the Dechion e Principles for the

primcipies on tandardisatim
Cubdes and fed by the World Trade Organization Technical Barviers to Trade (THT) Comeitice.

Standard Practice for

Rehabilitation of Existing Pipelines and Conduits by the
Pulled in Place Installation of Glass Reinforced Plastic
Cured-in-Place (GRP-CIPP) Using the UV-Light Curing

Method’

This standand is bsued wader the Sixed designation F2019; the samber immodiately following the designation indicates the year of
original adoption of, in the case of revision, the year of list revision. A sember in parcatheses indicates e year of last reapproval A
WA cprakon (¢) i stes an cditonal change wnce the land revison or reappeonal

1. Scope*

1.1 This practice covers the procedures for the reconstruc-
tion of pipelines and conduits (4 in. 1o 72 in. (100 mm 1o 1830
mm) diameter) by the pulled-in place installation of a resin-
impregnated, glass fiber tube into an existing pipe or conduit
followed by its inflation with compressed air pressure (see Fig
1) to expand it firmly against the wall surface of the host
structure. The photo-initiated resin system in the tube is then
cured by exposure to ultraviolet (UV) light. When cured, the
finished cured-in-place pipe will be a continuous and tight
fitting pipe within a pipe. This type of reconstruction process
can be used in a variety of gravity flow applications such as
sanitary sewers, storm sewers, process piping. electrical
conduits, and ventilation systems

1.2 The values stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversions to SI units that are provided for information oaly
and are not considered standard.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.4 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

' This peactice is wader the jurisdiction of ASTM Communce FI7 oo Plastic
Piping Syseoms and is the direct respossibility of Subcomminee FI767 cn
Tremchiens Plastic Pipcline Techaology

Current edition sppeoved Nov. 15, 2022 Published December 2022 Oviginally
spproved in 2000, Last previous odition approved ia 2020 s F2019 - 20. DOI
H01520%2019-22

*A Summary of Changes section appears st the end of this standard
Copy gt © ASTM intemational. 100 Barr Martor Dave, PO Bos C700. West Conshatocken, PA 1582959 Urited States

Ucensed 1o Omega Liner Company user. ANSI store order # X_865690. Downloaded 06/01/2023. Single user icense only. Copying and networking prohibited.

2. Referenced Documents

2.1 ASTM Standands:*

C1920 Practice for Cleaning of Vitrified Clay Sanitary
Sewer Pipelines

D543 Practices for Evaluating the Resistance of Plastics to
Chemical Reagents

D578 Specification for Glass Fiber Strands

D790 Test Methods for Flexural Properties of Unreinforced
and Reinforced Plastics and Electrical Insulating Materi-
als

D1600 Terminology for Abbreviated Terms Relating to Plas-
ucs

D2990 Test Methods for Tensile, Compressive, and Flexural
Creecp and Creep-Rupture of Plastics

D3567 Practice for Determining Dimensions of “Fiberglass’
(Glass-Fiber-Reinforced Thermosetting Resin) Pipe and
Fittings

DS5813 Specification for Cured-In-Place Thermosetting
Resin Sewer Piping Systems

F412 Terminology Relating to Plastic Piping Systems

F1216 Practice for Rehabilitation of Existing Pipelines and
Conduits by the Inversion and Curing of a Resin-
Impregnated Tube

F1417 Practice for Installation Acceptance of Plastic Non-
pressure Sewer Lines Using Low-Pressure Air

2.2 ISO Standards:’

11296-4 Plastics piping systems for renovation of under-
ground non-pressure druinage and sewerage networks —
Part 4: Lining with cured-in-place pipes

For reforencod ASTM standunds, viskt the ASTM website, waw.anim ong, of
contact ASTM Customer Service at service@ astmoorg. For Al Bood of ASTM
Ssamcirds volume information. refer 10 the standard s Divument Summan pope on
the ASTM webnite

' Available from lmscrsational Orpanization for Susdediuation (1S0), ISO
Central Secretariat, BIBC I Chemin de Blandonnct &, CP 401, 1214 Vermier,
Geneva, Switreriand, Map 2w o org
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Standard Practice for
Rehabilitation of Existing Pipelines and Conduits by the
Inversion and Curing of a Resin-impregnated Tube'”
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Conforms to
ASTM D5813-04

Sy 05813 - 04 2018)

of e hont or ol prge wed for ssnpling. whon moswrod in
scomdasce with 811

6,32 Lonps—Types L 1L and 1 CTPP shall be designod o
cxnend the Wl leag® of the exmtng ppe between e aocess
powees afier istallanos and cunng. usloss otherwise roguired
he cured CIFY may be oot %0 project beyond the ends of the
Caning pepe s roguired by the owser

633 Wl Theckoesr—The average wall thichaon of Types
L TL send T CTPP shuall ot b B e thee spocifiod thichacs
The sissessas wall Backnce ot sny potst shiall sct be ko than
7.5 %% of the spocibod thackness whes mossured o accordance
with s 12

64 Ohamical Resttanwe Reguirewonts

6.4.1 Specimens of cach grade for use I sewer applcations
shadl b evalused in o lumisate foom by qualificativn o in
aoordance wih K2 1. The specimens shall de capeble of
exposarre 1o e solations ;s Table | 3 femrperwtare of 71 4 «
A6F 23 = 2°C) with a percentage retention of fexueal
modulon of elaencity, when sednd in sccordance with X | of =
kast M) % aher coo your exposere. Fleuwrdd proporties afier
opuae w0 e Bomical solstios shall e besod ou e
Amemions of Be spocanen after cxposure

642 Spocimces of cach srade wwod i samitary sewens shaldl
b evaluated by gualifcation test in accondence waih K2 0 e a
sernperatere of T1A * SAF (71 = ) The specamess. ool
b capable of homg deflectod %o moet the drun roqguecments of
822 wihout faduc when cyposcd W 1O N salfeic aid
wiluson

643 Fur e spouilic sarvice cavisvamcsts, sach o »
Sustrial spplcasons, CIFP specimess shall de sestod in scoor
@nce with K71 and a aeeble reon may he seleced by
apreement hetaeen Be masufacturer and the purchaser

6.5 Muysiead’ Propermies—Types L 1L, and 1N heldcured
CIPP specumees when tosted for geality assarasce m acoor
Snce wih 50 il have mesimam Bexeral modaius of
clasticity of 250000 pw (1724 MPa) minisum fexersl
wircngth of 4500 g (31 MPa), send & ssissionssn tomils secngth
of 2500 pei (17 MP), or s specified, whachever is greater

7. Sampling

7.1 Prdwcsion Testr—The CIPP sample shall be tosted o 0
the conformance of the matenal 0 the workmasahip
dmemdonal. and foveeal roguiroments of 6.1, 62, and 6.4
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AZTM Puw C°, o0 e e
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Sew” 0N\ ~ e

W smden i Spmooion 68 4
N e v S M)

T2 Sowgiing Toxfwigwes

T21 R cuh CIPP koagth doigetad by the puschescs
CIPP samplos shall b propured i acoondasae with K11 of
Pracexe F1216
21 In brge-Gamcter apphicanons and arcas with hemeted
access, CIPF amplies all be prepared 1n accondance wih
S0 of Pracece 11000

T23 R CIPPs sanfoscad with cvcstad costineoss o
discontizmous fbors with & modudes >3 x 10° pui (20 GPa)
CIPP sanplor shall be propuacd @ acoundasay with K12 of
Pracice F1216

73 Qualifcanon Totv—Sampling for gulification tosts
ot roguired waloss otherwise grood wpus betwoon B pas
chaser and the supplicr. These tests inclode B¢ chomical
roQuiramcats oot in 6.4, For quallficuton iosts, & contilication
and st repon for any gives combination of fabric wbe type
rewm prade and Sller ol he furmahnd when reguesied by the
P hawr

N, Test Methots

1 Dimerions.

K L] Diomcter—Tabe cutdide diamcter momeromonts »
aveedaxe with Pxtce DASOT of sanplos pcpacd =
aocondnce wilh 72

K1 Walt Thkctoece— Iake wall theckness mescerements »
aoccedknce wibh Poactice DASST for samples proprsd =
soovedice with 7.2, Make & sl of oglt scowoncsts
o evenly spaced imterval srowsd the circsmiorcnce of the
saupic o oo il missnes asd ssusus Biduceo
have boen determined. Dedect fromn the monwurcd valoes the
tckness of 2y plyene coanngs or CHIY Liyers st mcinded =
the sracural desge of e CIPF. Gilculate e avenage
thickness mong Al meacered valnes

K2 Chomicnd Tess

K21 Test the CIFY » accondance with B¢ testing proce
dures of Tost Method DAEE The odges of the lost spocumens
shiall be cut, keft cxponal, snd st rested with rovin

K22 In sccombmce wobh Tow Mathod DGR, e four
spocimens cach ot the 10 and 10000-h misiosn strsas, and
st Bve spocimons oxch & the 100 and 1O00L sinisus
strams given in Tabke 2. Comstder the product qualiied of ol 18
spocimons are esiod wihout fallere for o Jeast B proscrided
tmes gives in Table 2 (that & 10, 1000 1000, asd 10000 &
respectrvely)

K221 Apply fomce 1o ench todl spocienen within the pipe
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Third Party Testing
* ASTM D3039

* Thickness

* Tensile

* Strength

* Elongation at Break

* Average 73,800psi

HTS Pipe Consultants, Inc.
420 Pickonng Stroet, Houston, TX 77091
www hispipeconsultants.com

Phono 713-692-8373
Fax 713-602-8502

March 16, 2021

Toll Froo 1-800-692-TEST
Pipe Consultants

HTS Report #:

[ 21-P-0063-01.Doc ]

Mr. Dave McConnell
Omega Liner Company, Inc.
515 Noid Road

Canton, SD 57013

One (1) plate sample of cure-in-place pipe was delivered to HTS’s laboratory for testing. The sample was
tested in accordance with ASTM D3039 with Poisson’s Ratio included. The specimens were tested until failure, or
break, of the specimen was attained. Thickness, tensile strength, elongation at break, chord modulus and Poisson’s
Ratio tests were performed on each sample. Five (5) specimens were cut and tested from each sample. The results
summarized and reported below are averages of the five (5) specimens. A test report for each sample is attached.

Customer Project Name: Pressure Pipe
Customer Project No.:
Date Sample Received: 2/821
Date Sample Tested: 3/16221

Chord Poisson’s
Tensile | Elongation | Modulus Ratio
Test Strength, | at Break, 0.1% - 0.1% - Failure
Number | Width | Thickness | Length psi % 03%, psi_| 03%, psi Code
1 1.000 0.236 10 75,500 7.57 3,300,000 0.196 M(DS)MV
2 1.000 0.237 10 71,200 4.32 3,290,000 0.177 M(DS)MV
3 1.000 0.239 10 72,100 4.17 3,260,000 0.153 M(DS)MV
4 1.000 0.237 10 75,800 4.44 3,320,000 0.171 M(DS)MV
S 1.000 0.235 10 74,200 429 3,190,000 0.177 M(DS)MV
Average | 73,800 4.96 3,270,000 0.175
Std. Dev. 2,040 1.46 50,700 0.015
CO.V.
(%) 3 29 2 9

MEASUREMENT OF THICKNESS FOR CURED IN PLACE PIPE LINER

13

Combined Total

Average/Specimen

Sample | Manhole To | No.1 | No.2 | No.3 | No.4 | No.5 [ No.6 | No.7 | No. 8 in Mm
D Manhole

6.1

21-P. = lof2

Serving the Pipe Reohabilitation Industry




UV CIPP LINER INSTALLATION BENIFITS









Light Train Configurations 6"- 21"




Light Train Configurations 24"- 5o”




Expandable Legs




Integrated Camera




Control & Recording Protocols




Installation Benefits

* Trenchless Technology

* No Road Closures

* Minimal Traffic Control and Detours
* No Refrigeration

* 6-month shelf life

* The ability to inspect the inside of the liner before curing and during curing
* Pullin place process it

 Easy to calculate cure times

No resin slugging at laterals :'fl e A A D ﬁ
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Environmental Benefits
¢ Cured using UV Light

* Environmentally Friendly Process
* No Styrene Odors
* No resin washout

* Linerresin is fully encapsulated
leaving no contaminants in soils or
area waters.

o No discharge of styrene laden water
* Up to 90% less fuel consumed
* Small carbon footprint

Quick installation time




End User Benefits

* Small to Large Diameters 6" to 72"

* Designed to be a STAND-ALONE pipe

* Thinner wall profile

* Uniform wall thickness

* High Strength 5—7times stronger than other methods

* Flexural Modulus - Short Term 2,200,000 psi

* Flexural Strength - Short Term 20,000 - 30,000 psi

* Less disruption to the public

* Increased Hydraulic Capacity

* Small work area

* Ability to line Horizontal and Vertical host pipes.

* Capable of Lining Various Shapes, Sizes, & Types

Extends the life of the pipe for at least another 5o+ years!

SMALL FOOTPRINT WR

bUT ENOUGH ROOM F'OR EMPLOYEES TO SAF'ELY WbR

7 -




Accommodates circular and non-circular pipes

oo

Pipe Configurations



Beacon Hill, Boston 1700’s Brick

BEFORE




Beacon Hill, Boston 1700’s Brick

AFTER




UV Liner Installations




”Omega Liner New Hampshire




CMP w/ Deteriorated Invert




Omega UV Liner
Installation Projects




- Nevada
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Installat




Twin 48" Omega Liner
Installation - Tennessee



60" Liner Installation - SD DOT




-
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36" Liner Installat




https://vimeo.com/1002903057/65500afbc0?share=copy



https://vimeo.com/1002903057/65500afbc0?share=copy

QUESTIONS??



Thank You! Brian Glacser
Z 0-816-85Q - Brian@
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