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ÅCity of Los Angeles Approach 
ÅRehab Methods for Non-circular Pipes 
ÅGRP FRPM Fiberglass Pipe Approval 
ÅPipe Manufacturing 
ÅRecent Projects in Los Angeles 
ÅLessons Learned 
ÅQuestions & Answers 



City of Los Angeles NC Sewers 

1. 6,600 Miles of Sewer Pipe (all sizes) 
1. Started modern rehabilitation in 1989 
2. Secondary Sewer Renewal Program 

to rehab 63 miles per year 
 

2. 64 Miles of sewer mains are NC 
1. 105ò Lower North Outfall Sewer 
2. 39ò La Cienega Interceptor Sewer 
3. North Outfall Sewer is the longest run 



City of Los Angeles NC Sewers 

1. Started NC sewer rehabs in 2000ôs 
A. 105ò Lower North Outfall Sewer 
B. 39ò La Cienega Interceptor Sewer 
C. North Outfall Sewer is the longest run 

 
2. First Tested NC GRP in 2003 

A. Woodvale Ave. Storm Drain 
B. 450 LF of 39ò Semi-elliptical 



Los Angeles  
Fun, Fun, Fun! 



City of Los Angeles NC Sewers 

LAX 

LNOS 
2004-06 

LCOS 
2001-02 

COS 
2011-14 

NOS 2 & 5 
Channeline (2013-14) 

NOS Maze V 
Channeline (2009-11) 

COS 
Channeline 

2014-15 



LA Rehab Methods for NC Pipes 

1. Man-entry with full By Pass Option 
A. Formed/Cast in Place PVC Liner 

a) Arrow-Lock  (modified T-Lock) 
b) Danby (Grooved and Locked PVC) 

B. Machine Spiral Wound PVC Liner 
a) SPR (non-structural, requires rebar) 

 
2. None Man-entry Live Flow Sliplining GRP 



LA Rehab Methods for NC Pipes 
Á Formed/Cast in Place PVC Liner 
Á Full Bypass Required 
Á Full Surface Cleaning 
Á Rebar or Reinforced Mesh Placed 
Á Forms and LINER are Placed 
Á 4,000 psi Grout is Pumped Behind Liner 
Á Move Forms Forward and Repeat 

_________________________________ 
× Labor Intensive 
× Invert Remained Unlined 
× Slow Process (50 ft/day) 
 
Lower North Outfall Sewer (LNOS)   
105ò Horse Shoe Shape 
J.R. Pipeline 
PUG PAPER 2012 



LA Rehab Methods for NC Pipes 

   None Man-entry Live Flow Sliplining GRP 49ò 
4ô-1ò 

67ò 
5ô-7ò 



CITY OF LOS ANGELES NC GRP PROJECT HISTORY 

Previously é 
1. NOS Emergency at LA River ï Vido Artukovich and Sons (2008) 
2. 23rd Street at Trinity Emergency (Ameron RPMP) ï Tomovich (2009) 
3. NOS Maze V Rehab ï Spiniello (2010-11) 

 
Currently in Final Stages é 
1. NOS Units 2 and 5  (under construction) ï Spiniello 
2. West LA Interceptor Sewer (under construction) ï Colich  
3. COS Rehab from Slauson to Vernon (under construction) ï Buntich 
 
Future Construction é 
1. NOS Unit 3 (Bid in July 2015) ï (6600 ft Test Project) 
2. NOS 18 (to bid) 
3. NOS 6 and NOS 7 (to bid) 



CHANNELINE  
GRP  

APPROVAL  
 

   
 
 
           London Sewer System 
           1600ôs Built 



Å(WRc) undertook 5 year research 
ÅStudy materials and methods of rehab (HDPE, PVC, Spray-up 

Mortar, GRP, é) 

Å 1979 Londonôs major water agency retained Water Research Centre 
(WRc) for investigation of structural and corrosion problems in large 
diameter sewers (300 year old brick-lined sewer pipelines) 

ÅStarted in 1978 
ÅIn London 
ÅSpecialized in Corrosion 
ÅSpecialized in Structural Rehab 

HISTORY: 



Shear bond test rig Wet abrasion test  rig 

Water Research Centre Work Included: 

Å Finite element studies and computer modelling 

Å Mechanical testing 

Å Wet abrasion testing 

Å Flow/Hydraulic monitoring 

Å Corrosion resistance evaluation 

Å Strain corrosion testing 



After 5 years research and a £10 million budget 

Å 1984  WRc Sewerage Rehabilitation 
Design Manual was finally published 

Å1984  Channeline became a 
Manufacturing Company to specifically 
produce and market STRUCTURAL 
MAN-ENTRY GRP lining systems  
under : Channeline Sewer Systems Ltd.  

 
Sewerage 

Rehabilitation  

Design Manual  

WRc  

Å Since then, many innovations in production of GRP panels were 
made and several patents were issued to Channeline 



CHANNELINE  
MANUFACTURING 



Å Channeline GRP meets and exceeds 

Å WRc Guidance WIS 4-32-02 for Materials  

Å British Standard BS5480 

Å ASTM D3262, Type 1, Liner 2 and Grade 3 Cell Class 

MANUFACTURING - Standards: 



Å Round Pipe Standards DO NOT DIRECTLY Correlate to ODD shapes. 

Å AWWA M45:  Manual for Fiberglass Pipe Design (Chapter 5) 

Å WRc: Guidance WIS 4-32-02 for Materials 

Å FEA:  Finite Element Analysis Check 

DESIGN - Standards: 



ASTM D-2412 Parallel Plate Test for Plastics 



FEA for Maximum Cover Depth 



Earthload and Water Table Combined 



 General Description of Liner Construction  

GRP Liner 

60 mil (1.5 mm) Inner 
Corrosion Barrier 
Å Isophalthalic Polyester 
ÅVinyle Ester 
ÅEpoxy 

Inner Fiberglass 
Consolidated bi-direction 
Fibreglass Mat and Resin 

Center Core  
Silica Sand,  
Resin and 
Chopped 
Fiberglass 

Outer Fiberglass Mat 
and Resin 
complimented with 
Chopped  Glass 
(chopped fiberglass for 
sliplining flush-bell joint 
where  gasket groove 
and coupling shelf will 
be machined outò 

Bonded Corse 
Aggregate OD  
Enhances Adhesion 
with Grout as Required 
by WRc Type 1 
composite design 
method 

MANUFACTURING ï Make-up of Liner: 



 

Pipe   One-piece  Gasket BellxSpigot 

 
Panel  Multi-piece  Tapered Tongue & Groove Longitudinal Joint 

 
Invert Liner Clam-shell 75 mm Deep Radial T&R 

MANUFACTURING ï Joint Systems: 



MANUFACTURING ï Gasketed Joints: 

Å Gaskets are Silicone Filled roll-over type 

Å Gaskets fit  into the Bell and Spigots Joint 

Å Rubber Gasket Specifications 

Å EPDM synthetic rubber compound 

Å ASTM C361, C443, C425, C1619 and CSAA257 

Å Rated for high concentration of sewer gases and 

chemicals present in municipal sanitary sewer 

systems 

Å SPWCC Greenbook  Approved (ASTM C425) 

Å Pressure Tested to 100 PSI 



 

Å All Channeline renovation systems conform to the requirements of the 
WRc rehabilitation design manual and the relevant BS, ISO & ASTM 
standards.  

Å Quality control is in accordance with ISO 9000. 

Å Random samples are taken twice daily and checked for mechanical 
properties. 

Å Every manufactured liner is issued with its own identity number giving 
full trace-ability.  

Å Impact Test - All liners are checked for Barcol hardness to ensure full 
resin cure. 

Å Flexural Modulus and Bending Stress test values issued for each 
contact if requested. 

MANUFACTURING ï Quality Control: 



MANUFACTURING ï Traceability 



 

Å Gather data for the Host Pipe (VERY CRITICAL) 

Å CCTV and Sonar 

Å 3D Laser Profiling 

Å Prepare the Pipe Profile Drawings 

MANUFACTURING ï Custom Made 



Measure Twice ï Cut Once! 
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