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Installation of Polyethylene (PE) pipes using pipeline pulling techniques

The following is intended as general guidance for the installation of PE100 pipes using No Dig techniques, it is applicable to pipe and pipe materials approved to the requirements of BS EN12201.

During the installation of a polyethylene pipe using a recognised installation pulling technique, the pipe material will be subjected to a tensile force. Radius Systems recommend that the following guidance is used and that the maximum tensile force values shown in the tables below are not exceeded. They are based on the following criteria:

· PE100 pipe and pipe materials approved to the requirements of BS EN12201
· Pipe diameter and wall thickness based on minimum dimensions
· Maximum period which the tensile force is applied to the pipeline, not exceeding 30 minutes
· Maximum upper temperature of the PE pipe during the pulling operation, not exceeding 20°C.
· The tensile force being applied as a series of intermittent pull/hold/rest cycles and applied directly in line to the direction of motion.

Installation Considerations

Pipe pulling techniques are routinely used to install polyethylene pipes for NO-Dig installations, examples of such techniques include slip lining, horizontal directional drilling, and pipe bursting. When applying the tensile force to the pipeline, it should wherever possible be applied in a gradual and uniform manner, in straight and direct line with the leading end of the pipeline.

The tables of tensile force values shown below, have been developed for BS EN12201 approved PE100 materials, where the duration of the applied tensile force will not exceed 30 minutes and where the temperature of the pipe material during installation will not exceed 20°C. Once installed the Polyethylene pipeline should be allowed to fully relax, this time period will vary based on the pipe diameter and SDR.

It is recommended that a relaxation period of 2 hours is factored as a minimum, before any connections are made on to the pipe.
 
The tables identify maximum allowable tensile force values for a given pipe Standard Dimension Ratio and pipe external diameter.

NOTE: Where the tensile force values identified in the following tables are applied for periods in excessof 30 minutes and / or where the temperature of the pipe material exceeds 20°C, this may result in the pipe material being subjected to excessive strain and should be avoided.
Where the temperature of the pipe material during installation is expected to exceed 20°C or where the tensile force will be applied for a duration exceeding 30 minutes , then the 






values in the tables below must be reduced accordingly, please contact Radius Systems for additional guidance on this subjec[image: ]t.

Equipment

The method of connection to the pipe is important to ensure that the pipe is not damaged during the installation process, propriety towing heads are available for this purpose, installers should confirm suitability with the towing head manufacturer.

For connection between the winch and pipeline towing head, break- away connectors are available, which limit the tensile force applied to the pipeline and ensure that the recommended maximum tensile force values identified with the tables below are not exceeded. Where there is a possibility that the pipe may be subjected to rotational or torsional stress during the pipe insertion process than a swivel connector should be used.

Considerations to minimise the required tensile force for pipeline insertion.

With careful project planning, it may be possible to install the pipeline using a combination of pushing and pulling techniques, thus reducing the tensile force required for pipe insertion. Wherever possible the insertion pipe should be pulled in a straight line.

The use of pipe rollers when pulling pipe strings over footpaths and roadways will help to minimise the abrasion and scoring to the polyethylene pipe and reduce the frictional resistance during insertion.

Where polyethylene pipes are pulled through existing metallic mains, cleaning the bore of the metallic main will help provide a smooth surface for the polyethylene liner pipe to pass over, therefore helping to minimise friction and damage to the insertion pipe, whilst reducing the tensile force required for installation.
























The following tables should be considered as general guidance values for a 30-minute duration at a temperature not exceeding 20°C. The values have considered the tensile strength of the pipe and incorporated a Safety coefficient C = 2.
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	BS EN12201-2  For PE100 materials

	Maximum Pull duration = 30minutes

	Maximum material temperature <20°C

	Outside
Diameter
	SDR
	Maximum Tensile
Force kN
	Maximum Tensile Force (tonnes force)

	90
	11
	17.38
	1.75

	110
	11
	25.92
	2.6

	125
	11
	33.57
	3.4

	140
	11
	41.90
	4.2

	160
	11
	55.02
	5.6

	180
	11
	69.54
	7.0

	200
	11
	85.76
	8.6

	225
	11
	108.66
	11.0

	250
	11
	133.73
	13.4

	280
	11
	167.61
	17.0

	315
	11
	212.30
	22.0

	355
	11
	269.4
	27.0

	400
	11
	342.19
	34.3

	450
	11
	433.67
	43.4

	500
	11
	534.92
	53.5

	560
	11
	670.43
	67.5

	630
	11
	849.19
	86.5

	710
	11
	1082.12
	109.0

	800
	11
	1377.44
	138.0




















Table 2; BS EN12201-2 Approved PE100 SDR13.6 Pipes.

	[bookmark: _Hlk173941437]BS EN12201-2  For PE100 materials

	Maximum Pull duration = 30minutes

	Maximum material temperature <20°C

	Outside
Diameter
	SDR
	Maximum Tensile
Force kN
	Maximum Tensile Force (tonnes force)

	90
	13.6
	7.10
	0.71

	110
	13.6
	10.09
	1.01

	125
	13.6
	14.54
	1.45

	140
	13.6
	21.36
	2.14

	160
	13.6
	27.59
	2.76

	180
	13.6
	57.52
	5.75

	200
	13.6
	70.63
	7.10

	225
	13.6
	89.66
	9.00

	250
	13.6
	110.45
	11.10

	280
	13.6
	138.50
	13.9

	315
	13.6
	175.46
	17.6

	355
	13.6
	222.49
	22.5

	400
	13.6
	282.40
	28.5

	450
	13.6
	357.66
	35.8

	500
	13.6
	441.80
	44.5

	560
	13.6
	554.02
	55.5

	630
	13.6
	700.46
	70.5

	710
	13.6
	889.97
	89.0

	800
	13.6
	1129.60
	113.0
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Table 3; BS EN12201-2 Approved PE100 SDR17.0 Pipes.
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	Maximum Pull duration = 30minutes

	Maximum material temperature <20°C

	Outside
Diameter
	SDR
	Maximum Tensile
Force kN
	Maximum Tensile Force (tonnes force)

	90
	17
	11.84
	1.2

	110
	17
	17.69
	1.8

	125
	17
	22.56
	2.2

	140
	17
	28.33
	2.8

	160
	17
	37.06
	3.7

	180
	17
	46.95
	4.7

	200
	17
	58.01
	5.9

	225
	17
	73.49
	7.4

	250
	17
	90.22
	9.1

	280
	17
	113.33
	11.5

	315
	17
	143.61
	14.6

	355
	17
	182.60
	18.6

	400
	17
	231.15
	23.5

	450
	17
	292.93
	30.0

	500
	17
	362.02
	37.0

	560
	17
	453.30
	46.0

	630
	17
	574.43
	58.5

	710
	17
	728.29
	73.0

	800
	17
	924.60
	92.5

	900
	17
	1169.68
	117.0


























Table 4; BS EN12201-2 Approved PE100 SDR21.0 Pipes.

	BS EN12201-2  For PE100 materials

	Maximum Pull duration = 30minutes

	Maximum material temperature <20°C

	Outside
Diameter
	SDR
	Maximum Tensile
Force kN
	Maximum Tensile Force (tonnes force)

	90
	21
	9.55
	0.90

	110
	21
	14.38
	1.4

	125
	21
	22.56
	2.2

	140
	21
	28.33
	2.8

	160
	21
	37.06
	3.7

	180
	21
	46.95
	4.7

	200
	21
	58.01
	5.8

	225
	21
	73.49
	7.4

	250
	21
	90.22
	9.1

	280
	21
	113.33
	11.5

	315
	21
	143.61
	14.4

	355
	21
	182.60
	18.3

	400
	21
	231.15
	23.2

	450
	21
	292.93
	30.0

	500
	21
	362.02
	37.0

	560
	21
	453.30
	46.0

	630
	21
	574.43
	58.0

	710
	21
	728.29
	73.0

	800
	21
	924.60
	92.5

	900
	21
	1169.68
	117.0
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