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Trenchless Pipe Rehabilitation 
Solution ---- Pipe-in Liner

Rehabilitation Logic

Fold Pipe-in Liner into U-

shape and then pull the liner 

into host pipe. 

inject water or air to expand 

the pipe into round shape

Pipe-in liner will stay in the 

host pipe and keep round 

shape as a liner





Structure of Pipe-in Liner

Abrasion-resistant PE or PU or PUX 

Reinforcement layer

PE or PU
or PVDF or PUX

The raw materials of 
Inside layer and outside 
layers are different 
according to different 
fluid through the pipes 

Water main pipe: PE Outside, PE inside

Hot Water main pipe: PUX insdie and 

outside

Natural gas pipe：PE or PU outside，

PU indide

Oil pipe：PE or PU outside，PU inside



• High Adhesion Strength: Inside layer, outside layer and 

reinforcement layer are combined completely as one layer 

structure

• Extremely Low elongation rate (independly test result <0.2% 

under operating pressure)

• No stop rings on the cover or inside tube

• Pipe-in Liner keeps round shape even without pressure inside

• Minimum reduction in inside diameter after rehabilitation. 

No gap between liner under pressure and host pipe. Gap 

equal to risk!

Outstanding Performance



• The inside diameters of repairable host pipe：2inches to 32 inches, (50mm to 800mm)

• Wall thickness: 4mm- 8mm             

• Maximu unit length：4000m

• Maximum operating pressure：600psi (4.2 Mpa)     

• Installation method：Pull in

• Raw materials: reinforcement layer, Polyester or aramid; Outside layer, PE or PU or 

PUX; Inside layer, PE or PU, PUX or PVDF (for hot oil)

• Pulling speed：300-500m/h, depends on pulling equipment

• Theoretical elongating the period of host pipe: 50 years (for water pipes)



Reinforcement layer are 

seamlessly woven with 

polyester or aramid yarn. 

Different types of jackets 

are tailored according to 

different pressure 

equirement.



PILC Couplings
Three segments Push-in flange fitting

<

three parts：

Outside flange pipe 

Inside Push tube

Middle expansion tube

Materials

carbon steel anti-crosion 

processed

PILC three segments push-in flange fittings were patented by Asoe Hose Manufacturing Inc.



traditional fittingNo loss in ID





• choose the section of host pipes which are supposed to 

rehabilitated

• install bypass hose or pipes if necessary

• dig construction pits at both ends of host pipes

Installation



• Cut host pipes at both pits

• Sectional pipe inspection by mobile CCTV and subsequent 

analysis of video records.

Installation



Installation

• Insertion of auxiliary rope via TV camera

• Positioning pulling machine at the destination pit

• Mechanical coarse cleaning of pipe interior using scraper 

pigs



• Water jetting and CCTV reinspection

• Positioning of Pipe-in Liner coiled hose at the start pit 

Installation



• Installation of pulling head, hose guides and cable feeder 

Installation



• Fold Pipe-in liner into U-shape and pull liner into host pipes

• Assembling couplings fixed to host pipes

Installation



• Install adaptor pipes and flanges

• Static water pressure test

• pit closure

• move by-pass hose or pipes

Installation









Advantages
Category Sliplining CIPP Close-fit (Pipe-in Liner)

Supplies As PVC/Polyethylene Plastic Pipe Epoxy resins or similar
Fabric ReinforcedFlexible Plastic 

Pipes (FRFPP)

Liner Length 
Limited for long pipe segments due 

to weight of lining material
Limited for large size pipe segments

Up to 13,000 ft length can be done 

due to light weight lining material

Cross Section 

Reduction

Cross-sectional area is typically 

reduced 10% or more in sliplining 

method (Robinson et al, 2009)

Minimum impact Minimum impact

Curing Process No curing process is required Curing process may take 1- 5 hrs No curing process is required

Lining Thickness
Uniform thickness along the pipe 

length

Variations and non-uniformity of 

liner thickness along the pipe length 

(Das, 2016)

Uniform thickness along the pipe 

length

Annular 

Gap/Adhesion

Water flow can develop along 

annular gaps. Sometimes grouting 

of annular space is required

No annular gap and no need to grout 

the annular space

No annular gap and no need to grout 

the annular space

ID of host pipes 4-48 inches 6-60 inches 2-32 inches



Bent test

90 Degree 5D 
bent



Certificates

ISO 9001: 2015



Certificates

NSF 61 Approval



Certificates

National  Potable 
water approval by 
Ministry of Health, 
China



Recommendation from Tom Iseley 
from TTC of Louisana Technology 
University



Recommendation from Professor Ma Baosong, 
China-US Joint Center for Trenchless R&D, China 
University of Geosciences



Joint research programs with the 
University of Texas at Arlington



• Water main pipe rehabilitation in Bailuzhou Park, Xiamen, DN500, 

600meters

Installation cases



Installation in 
Xiamen, China



Installation cases

Installation in 
Tianjin, China
DN350/DN400



• Gas pipe rehabilitation in Fushun,  DN400, 380m

• Gas pipe rehabilitation in Jinan, DN400, 600m, 2.0Mpa OP

Application of Pipe-in Liner in China



Natural gas pipe rehabilitation in Mianyang, DN200 (8 inches), 500meters



Gas Pipe Rehabilitation DN 150 in Chongqing Gas Pipe Rehabilitation DN 150 in Huludao



Oil Pipe Rehabilitation

Oil Pipe DN76, 20km, Daqing Oilfield Oil Pipe DN76, 2km, Changqing Oilfield



• Offshore oil pipe rehabilitation in Mexico Gulf, DN100 660m Demo project

• More offshore projects will be installed including water pipes, oil pipes, and 

gas pipes

• Russia, USA etc.

Application of Pipe-in Liner 
overseas



Welcome to visit China
More projects in China in October
DN200, DN600, DN700



FFPP Liner for trenchless 
rehabilitating gravity 
pipes









• Pre Heating and Pulling Liner 

into host pipes

• Steam heating and forming 

liner

• Cooling and trimming





Before rehabilitation

After rehabilitation



• The installed pipe liner shall provide the following 

minimum physical properties as listed below:

•

Technical Specification

PhysicalCharacteristics TestProcedures Pipe MaterialPVC

Tensile Strength ASTM D-638 3,600 psi

Tensile Modulus ASTM D-638 155,000 psi

Flexural Strength ASTM D-790 4,100 psi 

Flexural Modulus ASTM D-790 145,000 psi
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