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Rehabilitation work in sewage industry
• The existing sewers consists of culverts, bricks, stones, concretes, etc. 

• Issues: Effects of H2S attack, corrosion, structural loading beyond its capability. 

• Rehabilitating sewers is necessary for such scenarios.



www.channeline.com

 Choice of Resins: Polyester, Vinyl Ester, 
Epoxy resin

 Multi-functional capabilities
 Structural
 Chemical Resistant
 Light Weight

 Flexible Pipes: Reduced brittle damage
 Can be custom fabricated to any size, shape 

or form using hand layup method.
 Cost effective Transportation

Why Composite materials (GRP)?
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Problems Associated with unitary pipes
 Access to drop large diameter pipes
 Time consuming 
 Expensive task 
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Solution: Unitary⇒Multi- Piece
Transportation
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Issues specific to Multi-piece pipes

 Usage of the right adhesive

 Mechanical stiffness and strength reduction at joints.

 Corrosive damage to the inside of the pipe

Unitary⇒Multi-Piece
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Assembling of multi-segmental pipes
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Mechanical Loads:

• Bending

• Tension

• Compression

• Stiffness

• Hoop

Loading Conditions on a Sewer Pipe
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Ring stiffness test / Parallel plate test
Standard: ASTM D2412 Specification
 Ring stiffness test involves ascertaining 

whether GRP pipes can maintain their 
shape and structural integrity when 
exposed to various loads.

 Deflection rate:  12.5mm/min (as per 
ASTM D2412)

 Length of the specimen:
300mm (+/- 5mm) for ID/H <1524mm
20% of the ID/H for ID/H >1524mm

Test Outcomes 
 Max Load at 5% Deflection in (mm) 
 Pipe Stiffness (PS) PS = 

𝑴𝑴𝑴𝑴𝑴𝑴 𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝒂𝒂𝒂𝒂 𝟓𝟓𝟓 𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅
𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝒐𝒐𝒐𝒐 𝒕𝒕𝒕𝒕𝒕𝒕 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔

𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫 𝒊𝒊𝒊𝒊 (𝒎𝒎𝒎𝒎)
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Shapes Dimension 

Circular Pipe 1 (CP1) & Three-Piece 

Circular (CP1-3) 

Internal Diameter: 2200[mm] 

Length: 440[mm] 

Wall Thickness 32[mm] 

 

Circular Pipe 2 (CP2) & Four-Piece 

Circular (CP2-4) 

Internal Diameter: 4876.80[mm] 

Length: 975.36[mm] 

Wall Thickness 90[mm] 

 

Box Pipe (BP) & Two-Piece Box 

(BP-2) 

Height: 316[mm] 

Width: 536[mm] 

Length: 305[mm] 

Wall Thickness: 25.4[mm] 

 

Semi Elliptical Pipe (SEP) & Two-

Piece Semi Elliptical (SEP-2) 

Height: 1346.2[mm] 

Width: 1541.78[mm] 

Length: 305[mm] 

Wall Thickness: 28[mm] 
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 Box-shaped pipes demonstrates highest stiffness in comparison to circular and semi-
elliptical shaped pipes.

 Multi-piece pipes show equal or higher stiffness than one-piece pipes.
 Two-piece box-shaped pipes demonstrate the highest stiffness.
 FEA shows good accuracy particularly for Box culvert profile and Semi Elliptical profile.

Conclusion of the Ring Stiffness test results
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Case study: Rehabilitation of Northeast-Interceptor East Arm (NIEA), Detroit

• Located in Oakland and Macomb county, 

north of Detroit City

• System was constructed in 6 contract 

sections between 1969 and 1978

• Approximate length of 79,380 LF

• Ranging in diameter from 12’ to 17’ 6”

• Traditional Rib and Lagging Tunnel 

construction with a concrete cast in place 

secondary liner
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• The new GRP liner has an ID of 16’ (4876.8mm) 

and a wall thickness of 3.54” (90mm) in 

accordance with AWWA M45 design.

• Prototype pipes were manufactured, and all 

jointing systems were fully tested for strength, 

integrity and leak tightness in accordance with 

relevant ASTM Standards

Case study: Rehabilitation of Northeast-Interceptor East Arm (NIEA), Detroit
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Case study: Rehabilitation of Northeast-Interceptor East Arm (NIEA), Detroit

• Moulds are all built specifically for each 

individual project

• All liners were manufactured under strict 

QA/QC guidelines in accordance with ASTM 

D3262

• Full Inspection Test Procedure Reports were 

compiled for each Lot and submitted to the 

owner once the lot was complete.
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• After the manufacturing and 

finishing process was completed, 

the liner was crated and loaded into 

40ft Seacans.
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• Installation was constructed using a custom 

designed Pipe Robotic Pipe Carrier.

• The carrier is multi function System that is 

operated from an Integrated cockpit.

• The system has pipe re-rounder to ensure 

that each pipe is not deflected under its own 

weight.

• The carrier also has a forward working 

platform so that work crews can reach the 

crown of the pipe to install wooden blocking 

etc.
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Approvals and certifications for Channeline
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Approvals and certifications for Channeline
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Channeline multi-segmental projects
• NIEA, Detroit, Michigan • City of Boston, Stoughton • City of Los Angeles, California



Thank you - any questions?

Get in touch

www.channeline.com

Email: tim.webb@channeline.com;
dev@channeline.com

Website: www.channeline.com
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