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Trenchless Pipe Rehabilitation using High Strength
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.

Made to the thickness and diameter required by ASTM standards.
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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.



UV Cured Liners

* UV Liner: No Refrigeration and 6 month shelf life.

* UV Liner: Temperatures/pressures known through entire
process

* UV Liner: Cured by UV Light

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

UV Liner: Can be disposed of normally.



Why Consider UV CIPP

Flexible Technologically

* 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 ot



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



= Additional layer of protection.

UV GRP Liner Manufacturing
Multi Layered Construction

= _reates a barrier between hot pipe and liner.
«JV light impermeable.

* Re=stricts excess movement of the resin.

*Electrical grade, Corrosion resistant.

*Reinforcing strength and structure.

=V light activated.
*Strength hardening agent.

* |[nflation foil.

#Barrier on the inside te contain fiberglass and resin.




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.

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

e ASTMD 695

* ASTM D3039



Conforms to
ASTM F2019-22

establhed in the Dechion en Principles for the

- i princigles o standardisation
Guides and R bwed by the World Trade Organization Technical Barviers to Trade (THT) Commitice.

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 standard is boved sader the finved designation F2019: the ssmber immediately following the designation indicates the year of
original adoption or, in the case of reviskon, the year of last revision. A sumber in pareatheses indicates the year of last reapproval. A
supercnipt cpakon (¢) indicates an edionial change snce the last revisson or reapproval

1. Scope*

1.1 This practice covers the procedures for the reconstruc-
tion of pipelines and conduits (4 in. to 72 in. (100 mm to 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 only
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 wnder the jurisdiction of ASTM Comminee F17 oo Plastic
Piping Systems and is the direct respossiility of Subcommince FI767 oo
Treachiess Plastic Pipeline Techaclogy

Current edition approved Nov. 15, 2022. Published December 2022. Originally
spproved in 2000, Last previous edition approved ia 2020 as F2019 - 20. DOI
101520201922

*A Summary of Changes section appears st the end of this standard
Copy g © ASTV intemutoral 100 Barr Hartior Dave. PO Bos C700 West Comshotocken. PA 15428299 Urvied States

Ucensed 1o Omega Liner Company user. ANSI store order # X_805090 Downloaded 060172023 Single user kcense 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-
ues

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

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

D5813 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 drainage and sewerage networks -
Part 4: Lining with cured-in-place pipes

For referencod ASTM standands, viskt the ASTM website, www.anim ong, of
contact ASTM Customer Service ot service@astm.org. For Asssal Book of ASTM
Shamdunts vobume information. refer 10 the standard's Document Summary page 08
the ASTM website.

' Available from K O for Standerds. aso), 150
Central Secretariat, BIBC I Chemin d¢ Blandonnet 8, CF 401, 1214 Vermier,
Gemeva, Switsertand, Map fhwww o org




Conforms to
ASTM F1216-22
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Designation: F1216 - 22

Standard Practice for

Rehabilitation of Existing Pipelines and Conduits by the
Inversion and Curing of a Resin-impregnated Tube'~

R - wih B & ——ee V] a -

L Sowgn*

L1 T prcticr dowomies B provodesss Sy e seooe
straction of pipelines and comduins (0 0 VN . Jlameweyr
by the mstallatiom of 3 rowm ampeegnated Scafie ety winch
oot e the eaiiing oot By s oF & Dydinoniate
Iwad ow am prevare Thae sevm o curnd Dy  moslaming haw w aaee
Inrodecng controliod scam s ahin O iy or By phueosss
taeod reaton. When cosad. B Saadiod pape il By cvatine
own and Bghe Sy, Ths seoussirscthon prooess & used i 2
Yarwty of gravity and prosessr appiacations sch s anitany

menditum ivvard M e Wawk! Trade Ovpumi sitinm Ty g wd
Borviers w Trade (TET) Coonminwes

I Mefervomed Do wments

21 ASTV Samdnin

DA aaroes hw Dvaduating Ow Rovdance of Maaas w
Chwmw 3l Resgron

LN Tewt Motan? Sow Tosmale Poguraes of Madxs

1T Tew Medoads fov Flesaral Progeres of | aressforced
S Rewtomood Pladbos smd Flooww sl Inselating Masery

RO, R WO (e papanp cheverusd comdeits and &
VML o) e a0 Towt Mavtaal fow Wovl o0 Segpeag Sirrmgth of Al
- vy Momads
12 The vadues sty 8 ah pound Usis s o he rogandod Vird ) Torommnngy fon AN wand Termm Relanng o Pus
o sanded The calues proee o parcmdeses e mahematis =

cvanorsams 1o S units B e pron ol b mfarmatan only

. whe D057 Pracsx for Dewcrmanng Diancsssons of “Hhorglew
2 Wt (ombTeY samiand

CGlaws Fiher Rewforcnd Thormemening Resin) Pige and

1V The weot of this siandard reforences sones and louoctes Fomangs
wheoh pron e crplaman )y memorial Thow sones amd fontrscs VAW Canie Sw | sderpronssd beanile 1 v ptne
fenclading Gane 18 Whikes snd Bgures ) Dall et e condorod Clana 1 itwr Bewbomod Iharmsenmg Revins Pyw
= nguerewniy of the wande! A Spooicaten for Comd B My Tharmesiming

Kewn Sewer Pgwng Sy siean

ENIENTM Bmooge Sv Measarmg Thchnews y Mol
Ulvasonx Pabse Lot Comat Mot

P41 Tovmwndagpy Retating w0 Pamex Pgeng Sysaomn

14 P wmandand dorr sn purpevt o aldbens ol of e
A comsrms, f oo s nind with B o aw B
regem eIy of e awr of M abend & oM

[osae sfern Aol ond reviamerean prow s ey amd dete -

My My A AN oV wpeny famite s o b e 3 AWNA Smdond

Fon e provastionary saneeweis wre | 4 M IN Retubsisaun of Wanr Masse. Thend 14
1S P stvrmunion! sandind wais devebped I8 o 28 NASMOO Sl

Sower gy Uiy Spoaiboatos Casde b

o v vl sate rnata el wevogui nd peim ey o womond
anem eiihed o e Dicisemy am Proscipies for the
IMvebgwmeny of Iatermpwemcd Sumdindt Gasdes wsd Kev v A Terwninebegy

S0 Defisies o 0 soordescr woh Torminology #4
ol ADDICY et e 8 sccordance wuh Fermaacdogy Disn
wnlres othwr e b e ded

- - - -~ § ATV 4 A L.
Pywy » - 4 - - - [N , -
T L T S ——

( ot cbem gyomed by O Pl Ay by P mbmmes AV TM abwin e B AT el s -y -
ATl - |k v e gy - s 2 e s ASTM (s Wome o wivas®eon oy For basad Mot o TV
"o e adal) S - em R o By e o (e e S— -

e e T e S | - AT et
sl . M B Phoawns -~ Bimay *. S apom Pre [N s @ B Bieh. Mo e TRANAL 00 B Qe
L WP e . o Dhanae (0 0T Seg Seae o we
[ p— s e oy st e See Aeveimem o Swww Nrrne | mmp— Y
o - Ve Sene (W b ST LTI S ———

TN Ncsmmma of U Nangys w thm appm s o e cod o T o amdard

———_ T ————— S Wl "] e eSeae P B Gae mme




Conforms to
ASTM D5813-04

Sy 0s813 - 04 (2018)
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6,32 Longhs—Types L 1L and 1 CTPP shall be designod o
coxnend the Ml leag® of e exmtng ppe between the aocess
posees after istallanon and cunng, ushoss othorwise reguired
Ihe cured CIFY may be oot %0 project beyond the ends of the
exnting pipe as roguired by the owser

633 Wl Thucbowsr—The average wall thichuons of Types
L UL send TH CTPP diall ont b B e thee spoxifiod thichaess
The ssivsmsuss wall Backooe o sy potst slall st be bows than
K75 % of the specibod thackness whes mosmarod » accondance
with s 12
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6,41 Specimens of cach grade for use | sewer applcations
shadl e evalusmed o o lumisate foom by quakibcativn oo in
scoondance wih K2 0. The spocimens shall b copable of
exposarre 1o Be solations = Table | ot 5 vermpertare of 71 4
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7. Sampling
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the conformance of the matenal 10 the workmasahip
dmemdonal. and Reveral roguiroments of 6.1, 62, and 6.4
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Third Party Testing
* ASTM D3039

* Thickness

* Tensile

* Strength

* Elongation at Break

* Average 73,800psi

HTS Pipe Consultants, Inc.
420 Pickonng Swroet, Mouston, TX 77091

Phono 713-692-86373
Fax 713-692-8502

www hSppeconsuitants com Toll Froo 1-800-692-TEST
Pipe Consultants
March 16, 2021
| HTS Report #: [ 21-P-0063-01.Doc l
Mr. Dave McConnell Customer Project Name: Pressure Pipe
Omega Liner Company, Inc. Customer Project No.:
515 Noid Road Date Sample Received: 2/8121
Canton, SD 57013 Date Sample Tested: 3/16121

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.

Chord Poisson’s
Tensile | Elongation | Modulus Ratio
Test Strength, | at Break, 0.1% - 0.1% - Failure
Number | Width | Thickness | Length psi % 0.3%, psi 0.3%, 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 71,200 432 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
5 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

C.O.V.
%) 3 29 2 9

MEASUREMENT OF THICKNESS FOR CURED IN PLACE PIPE LINER

3
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

1D Manhole

6.1

21:-P. =

Serving the Pipe Rohabilitation Industry




Here’s where we begin!

Deteriorated pipe identified.

Pre-inspection information.

Pipe personally inspected, measured for
GPS accuracy, and evaluated.

Recommendations & quote




UV CIPP LINER INSTALLATION PROCESS



Step 1 : Clean Existing Host Pipe

* Dewater culvert using pumps or truck

mounted suction tube.
Dewater

* Clean pipe using high-pressure water jet or
other method.

* Conduct CCTV inspection of the pipe to
ensure cleanliness and assess condition of

pipe.




Step 2 : Installing Liner

* Move liner in the crate to the end of the pipe

= |[nstall plastic gliding foil through pipe.
Glide Foil

* Begin to pull in liner, continuously folding liner upon entering
host pipe. Ensure the liner remains on the gliding foil.

* |[nspect Liner for any defects while pulling through host pipe.

* Pullliner completely through host pipe using a cable winch or
other means,




Step 3 : Installing Cans and Inserting Light Train

* Openthe liner ends to install the
aluminum cans

* Place caninto liner and secure

* Remove bolted lid and install plastic
sluiceway containing the light train,

* Partially inflate.

* |nsert light train, remove sluiceway,
and replace lid.




Step 4 : Preparing Cans and Light Train

¢ Attach blower hose, cable guide, and
light train cable.

* Pressurize in steps to get best fit.
Expand to Fit

¢ Light train is pulled through with
camera on (no UV light) to the
opposite end.




Light Train Configurations 6"- 21"




Light Train Configurations 24"— 5o”




Expandable Legs




Integrated Camera




Step 5 : Full Pressure and Curing Liner

* Slowly reach full pressure.

* Full Pressure =3.7to 8.0 (PSI).
Full Pressure = 3710 8.0(PSI)

* Activate the light train and begin the computer-
Activate controlled pull.

Light Train

* Monitor the pressure, temperature, and rate of pull.
Adjust rate based on temperatures being achieved.

* CuringTemp = 180-250 (Fahrenheit).




Step 6 : Finishing

* Remove cans from each end of

cured liner.
Remove Cans

* Remove inner foil after liner is curad,

Remove
Inner Foil

* Cut and trim each end to be flush with the host pipe

Trimming

* Post CCTV finished cured liner

Final for final inspection

Inspection




Control & Recording Protocols




UV CIPP Benefits



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 od
* Easy to calculate cure times

No resin slugging at laterals

"i.l;l : __: ) 9
I o R

J

L



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!

BUT ENOUG!

,SMALL FOOTPRINT

" OOM FOR EMF‘LOYEES TO SAFEL



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




Storm Sewers
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UV Liner Installation
Projects




54" UV Liner
Installation - Nevada




Twin 48" UV Liner
Installation - Tennessee






42" Asphalt Coated CMP Liner
Installation - SD DOT




Colorado DOT
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6" Liner Installation

BEFORE




36" Liner Installation
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