
? 





PIPE TECHNOLOGY 60’s 70’s 80’s 90’s 00’s 10’s 

Asbestos Cement  X X X X 

PVC IPS X X X X X X 

Cast & Ductile Iron X X X X 

PVC Sewer X X X X X 

PVC DIPS (C900) X X X X 

Steel X X X 

PE Pressure X X 

PE Corrugated X 

Copper X 

Lead X 





•Ductile Iron Pipe Research Association 

•Unibell PVC Pipe Association 

•Plastic Pipe Institute 



•AWWA Standards 

•ASTM Standards 







Time/Life! 



Failure Mechanisms PVC PE 

Creep √ √ 

Slow Crack Growth √ 

Fatigue √ 
 

√ 
 

Oxidative Degradation √ 
 

Corrosion √ √ 

Burst √ √ 





PE Pipe Regression Curve 









From PPI TR4 

PE Compound 
 

3608 
 

 

4710 
 

Hydrostatic Design Basis 1600 psi 1600 psi 

Substantiation to Brittle 
Transition 

50 years 50 years 







Failed HDPE Water Line, France– Suez Environnement 2009 



Duvall, et al. Oxidative Degradation of High Density Polyethylene 
Pipes from Exposure to Drinking Water Disinfectants, 2009. 
 









From EPRI Report 1025296 





From PPI TN-43 









The test indicates the small time required for 

damage development in the butt fusion joint 

material. Markedly lower joint material SCG 

failure times were also observed in work by 

other researchers on PE resins, PE resins used in 

gas pipelines, and our earlier study on unimodal 

HDPE resins. 



From earlier investigations it was found that the 

SCG test failure time using SENT tests on parent 

material could be correlated to the 10k or 2k 

PENT failures on the compounded resin 

materials. However, from Figure 4 (or Table 1) it 

was observed that the butt-fusion joint failure 

times are similar, irrespective of the parent 

material. 



Stress in PE Tee 

DR 7 - 12” Tee DR 11 - 12” Tee DR 9 - 12” Tee 

Max = 1370.6 psi Max = 2391.1 psi Max = 1958.0 psi 

Information provided courtesy of Harrington Corporation 



 











AWWA M55, Chapter 4 

 























Polyethylene Encasement 





Pipe 60 Second Burst Pressure 

DR 17 PE 363 psi 

DR 15.5 PE 400 psi 

DR 13.5 PE 464 psi 

DR 11 PE 580 psi 

SDR 21 PVC 630 psi 

From ASTM standards. 





Who is John Riordan 

• I am a product manager and product engineer 
for harco. 

• The designs of most of the products used in 
irrigation were overseen by me 

• I sent in various industry councils including 
AWWA, ASTM, Unibell, and Plastic Pipe 
Institute 



What changes has the use of more PE 
in Golf Irrigation brought at Harco? 

• We anticipated uptake of PE over 20 years ago 

• From that time we executed a research of the 
PE technology and industry in general and 
particularly as it applies to pipe fittings both in 
North America and the rest of the world. 

• In addition to gaining facility with the 
technology we developed relationships with 
participants including manufacturers and 
industry associations. 

• We started then developing 

– Knowledge of technology first 

– Knowledge of PE industry and market structure 

– Identified strengths and weaknesses for irrigation 
and other applications 

– We mapped this across the structure of the 
irrigation industry 

– From this we derived our strategic options and 
made a selection 

– Our overarching insight was to provide a complete 
product and service package irrigation distribution 
to facilitate their transition from a world that 
included both PVC and PE. 

 



PE vs PVC share in golf irrigation 
installation 

 



Harco has introduced a full line of 
fittings and valves for PE systems 

 





Golf irrigation distributors have had to 
adapt 

 



Where is PE not a good choice? 

• The Country Club has had a good experience 
with PE to date 

• If might have been interesting to contrast that 
with a panel member who has not had a good 
experience. 



“50-100 Year Life 

Expectancy” 
 



Fusion vs Gaskets, Glued 

Fittings 

 
 



Environmentally Sensible 

 
 



Less Surge Related Fatigue 

 
 





Deteriorating Metal Fittings 

 



Great Installation in Rock 

 
 



Maximized Life of Installed 

Pipe 

 
 



No Thrust Blocks 

 
 



Minimized Metal 

Components 

 
 



Easy Add-Ons 

 
 



3-4 Hour Water Window 

 
 



No Leaks !!! 

 
 



No Leaks !!! 

 
 



Self Restrained and Thus No 

Thrust Blocks 

 
 



TEMPERATURE 

 



AWWA M55, Chapter 4 

 



AWWA M55, Chapter 4 



PE Handbook, Chapter 3 



PE Handbook, Chapter 3 



PE Handbook, Chapter 4 

 



Does resin type matter? 

 



What are Fitting & Valve 
considerations? 

 







Limits! 













Who is Harco? 

• Harco is a maker and supplier of pipe fittings 
and valves used in water, sewer, irrigation, and 
drainage applications/markets 

• We are not a “you fill the material type” 
company. 

• Harco has been doing this since 1966. 

• In the course of the decades we have 
developed and supplied fittings for all major 
pipe technologies used in underground water 
conveyance in North America. 

• Our company was founded and is run by 
engineers. 

• Our strategy is to identify and develop  

• These include asbestos cement pipe, cast iron 
pipe, ductile iron pipe, pvc pipe, steel pipe, 
and hdpe pipe. 

• Our primary customers are distributors in 
these markets. 

• Our end use customers are operators of piping 
systems 

• Between those two points are the 
intermediate customers that are key to the 
performance of the piping system.  The design 
consultant and the contractor.  Assuming the 
operator operates within the limits of 
operation implicit in the design. 

• The operator’s role 


