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Overviews of Winnipeg’s CIPP Program 
have been going on for a few years 

• 2013 

• Reviewed performance and physical 
testing of CIPP installations from 
Winnipeg, MB, Canada from 1978 

• 34 year old liners (now 40 years old) 
were still in service,  looked excellent 
and had excellent physicals 

• 2014 

• Took a little closer look at the loading 
on the 1978 liners, and a very close 
look at a 1984 installation  

• This presentation covers the whole 
program: 

• 1978 to present day  
• 40 years of learning from scratch, 

making a few mistakes, always 
learning and always focused on 
documentation and quality 
assurance 

• Reporting on 2159 installs  

2 



Just where  are we again… 

 In the longitudinal centre of Canada 

 1 degree of latitude North of the US/Canada Border 

 17 time zones away  
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Globally to the North American 

Market 

• First UK Patent – August 21, 1970 
– First commercial install in 1971 

(Riverside Close - 1170mm by 600mm 

egg-shaped, brick host pipe) 

– Development of inversion process in 

1973 

– The first Insituform® licenses were 

granted to British Contractors to 

rehabilitate sewers 

• In 1976, licenses were granted to 

European and Australian 

Contractors 

• In 1976 Insituform® came to North 

America 
– 1st NA install in Fresno, CA in 1976 

– 1st US patent in 1977  

• 1989 –ASTM Standard F1216 

governing design and installation 

My home town 

• 1978 – 1st installations on Richard 

and Kingsway 

• 1984 – 2nd installations on 

Mission/Archibald 

• 1987 to 1996 – cautiously more 

trials 

• 1997 – Advent of modern program 

and technology selection criteria 
– CIPP takes over >85% of the rehab 

market  

• 2008 – Gradual transition from 

Inversion and Hot Water Cure 

(IHW) to Air Inversion Steam Cure 

(AISC) 
– Increased use of reinforced 

composites in large, non-circular pipes 

 

A brief history of CIPP Lining 



Initially the rehab selection process was 
robust but complex…  

Generalized Design Process 

Sewer Management Study - 1997 



Economics of CIPP, soon  made the 
selection process much simpler 

Modern CIPP Decision 
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How much CIPP was assessed? 



What’s been relined? 

•Over 2700 installs 
–140 year old pipes 

–Sewers >1600 (64”) high 

 Up to 2990 Egg 

–>100 non-circular sewers 

–>80 brick sewers 

–Segmental clay tile 

sewers 

–Corrugated steel pipes 

–Concrete pipes 

–Many other pipes… 

 



1978 to 1996 
Everything didn’t always go as planned… but it all 
worked out in the end 



Mechanical Properties of the oldest liners are 
impressive 
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1978 

1984 



Life before  and after 
ASTM F1216 



1984 Installation on Archibald 



1994 Liner Insertions 

600 mm (24”) on Isabel 

750 mm (30”) on Carlton at 

Broadway 



Wetout and Inversion of 

750 mm (30”) on Carlton - 

1994 



Carlton – 1994 By-pass set 

up for 750 mm (30”) Liner 

Smith – 1994 By-pass set 

up for 750 mm (30”) Liner 



General Site Setup and Inversions of 

600 mm (24”) Installation on Princess 

- 1994 



Brief history of CIPP Design, Product 
and Curing Methods in local market 



Pre-ASTM F1216 there were other 
design checks as well – PD design 

1983 Timoshenko Buckling 

modified by the work of  

Aggarwal and Cooper 

1983 Design Check for 

Flats and Missing 

Segments 



Fully Deteriorated Design pre-ASTM 
F1216 

Spangler Design Checks to a 

deflection limit as opposed to 

modified AWWA  Buckling 



How have liners been assessed over time? 
And how many have we looked at? 

•Modern Condition Assessment program 
– 1997 to date have inspected 100% of Combined and 95% 

of Sanitary Sewer inventory   

•All 17 installations from 1978 through 1996 have 

been re-inspected 
– Mechanical properties re-assessed for 1978 and 1984 

installations 

•1989 through 2012 had 1 year Warranty Inspections 
– 1,616 installations 

– A number also re-inspected again through modern 

condition assessment program 
 





What questions should we be 
asking? 



5 years old 



10 years old 



34 Years Ago and Now 



40 years old and counting 



Mechanical properties of the oldest liners look just like 
the newer liners – typical of a new unfilled polyester 
resin 
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2000 – 3150 MPa  



Closure 
• City of Winnipeg has had a 40 year history of 

CIPP Installations (>200 km/125 miles) 

• A number of the early installations had their 

“challenges” 
– All that made it in though, are still in excellent condition 

• In-service CIPP liners need to be assessed 

very judiciously to isolate inherent host pipe 

defects from liner defects 

• Based on the review the liners will have a 

very, very long life (>>> original design life 

objectives ~ now projected to >100 years) 

• Standard construction acceptance protocol 

over the life of the program has been 

adequate to achieve this 

– ASTM F1216 and D5813 sampling and visual 

acceptance criteria 

– CIPP Good Practice Guidelines 

 

 



Thank you… 

CIPP Program Practitioners: 

• AECOM – Chris Mitchell, Adam Braun, Darren Yarechewski, Marshall 

Gibbons, Marv McDonald 

• City of Winnipeg – Ron Sorokowski, Kas Zurek, Armand Delaurier, Stacy 

Cournoyer 

 

Further Information:  
Chris.macey@aecom.com  
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