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1. Task 

The Fernwärme-Forschungsinstitut (FFI) receives the order from Canusa Systems Limited, 
West Sussex, to carry out a soil stress test and a water impermeability test according to 
the EN 489:2009 as single test of the non-welded joint system non-shrinkable oversized 
casing with sleeves type “Superseal L” for pre-insulated bonded pipe system (KMR) for 
outer diameter of 160 mm. 

The requirements of the European standard for joint systems are described currently in the 
regulations of the EN 489:2009. 

2. Test material 

The test specimen consists of a non-welded joint which is mounted in the centre of about 
3 m long pre-insulated plastic bonded pipe dimension of DN 80/160 mm. The sealing is 
done by means of cross-linked shrinkable sleeves type “Superseal L”. The installation of 
the joint is done in the presence of the FFI project manager at the FFI laboratory. The 
length of the cutback is 300 mm. Over the cutback an oversized casing is placed. On both 
ends of the oversized casing sleeves are mounted. Afterwards the foaming with PUR foam 
is applied. The shrinking of the shrinkable sleeve type "Superseal L" takes place according 
to the valid processing and assembling guidelines. The general conditions for the 
processing and assembly terms as well as the specification of the system can be found in 
the /Appendix/. The system is subsequently subjected to a test according to 
EN 489:2009. 

The joint obtains sample number 4137. /Figure 1/ shows the joint before start of the soil 
stress test in the 12-o`clock position. 
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Figure 1 Joint before the start of the test (sample number 4137, DN 80/160). 

 

In the following /table 1/ the measurements and markings of the joint is documented. 

Table 1 Measurements and markings of the joint. 

FFI- Specimen no. 4137 
Description Non-shrinkable oversized casing with 

sleeves of the type “Superseal L” 
Dimension DN 80/160 
Maximum outer diameter of the oversized 
casing 

173.8 

Length of the oversized casing [mm] 687 
Length of the sleeve 1 [mm] 150 
Length of the sleeve 2 [mm] 151 
Number of foam holes 1 
Cutback [mm] 300 
Imprint sleeve QA 14-A-489 CANUSA SUPERSEAL GS 
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3. Test conditions 

The soil stress test is carried out at the FFI according to the EN 489:2009. The water 
impermeability test is performed following the soil stress test. 

3.1 Soil stress test according to EN 489:2009 

The variations in the length of the piping system which are caused by seasonal differences 
of the main operating temperature lead to axial movements and mechanical stress in the 
pipes. During the life cycle of district heating pipes, the form parts of bonded pipe systems 
have to withstand these axial forces during operation. The soil stress tests are carried out 
with one hundred full load changes of without any break. (Remark: One full load change 
means: warming up the pipe to operating temperature and cooling down to ambient 
temperature.) The verification of the resistance to axial forces and the abrasion resistance 
of sleeve joints is carried applying the following test conditions and tolerances: 

Grain size of the sand bed: up to 4 mm 

Relative humidity of the back filling sand: ≤ 0.5 % 

Sand overfills and load 0.3 m sand + rigid compression 
plate 

Surface load on upper pipe crest: 18 kN/m² static 

Preheating temperature of the service pipe: 120°C ± 1 K 

Duration of preheating: 24 h 

Operating temperature during the test: 120°C ± 1 K 

Displacement (force attack one-sided): (75 ± 0.5) mm 

Speed of displacement 

forward or in the direction of compression: (10 ± 1) mm/min 

backwards or in the direction of pull: (50 ± 1) mm/min 

Number of displacement cycles: 100 
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Having finished the sand overfill the service pipe is preheated with 120°C of hot water for 
24 hours, and then displaced by means of a hydraulic press by 75 mm back and forth 
starting in the direction of pressure. After 100 displacement cycles the excavation takes 
place and the joint is checked visually. 

 

 

3.2 Water impermeability test 

The joint casings of district heating pipes have to withstand an external water pressure 
throughout their life time and prevent water ingress. 

After the sand box test, the test specimens are immersed into a water tank for the water 
impermeability test, where it is subjected to water with a constant pressure for 24 hours. 
The water is blue coloured. According to the European standard EN 489:2009 the 
following conditions have to be fulfilled: 

Water temperature: 23°C ± 1 K  

Water pressure: (30 ± 0.05) kPa  

Duration of test: 24 h 

 

After the test period, the influx tightness is checked through exposing the supplementary 
insulation area of the joint. The requirements of the water impermeability test are fulfilled if 
there is no water penetration. 
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4. Results 

The following has been observed after the soil stress test with 100 cycles: 

The joint (sample no. 4137) shows damage after the soil stress test on the compression 
side (D). The sleeve has partially lost its bound with the pre-insulated pipe casing. 

The /figures 2 to 3/ show the joint in the 12-o’clock position and 6-o’clock position after the 
soil stress test. 

 

 

Figure 2 Joint 4137 after soil stress test in the 12-o’clock position, pull side (Z), 
compression side (D). 

 

 

Figure 3 Joint 4137 after soil stress test in the 6-o’clock position, pull side (Z), 
compression side (D). 
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In order to prove the tightness immediately after removal from the water tank, the joint is 
tested destructively. The following /figure 4 to 5/ show the joint after removal of the 
joint casing in the 12-o’clock-position and in the 6-o’clock-position. 

There is no water penetration in the joint. 

 

 

Figure 4 Destructive test after withdrawals from water tank in the 12-o’clock position 
(sample 4137, DN 80/160), pull side (Z), compression side (D): dry.  

 

 

Figure 5 Destructive test after withdrawals form water tank in the 6-o’clock position 
(sample 4137, DN 80/160), pull side (Z), compression side (D): dry. 
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5. Summary assessment 

The non-welded joint of the system non-shrinkable oversized casing with sleeves type 
“Superseal L” for pre-insulated bonded pipes for nominal outer diameter of 160 mm 
manufactured by Canusa Systems Limited, West Sussex has been tested in the FFI 
according to the criteria of EN 489:2009 as single test in respect of the soil stress test and 
the water impermeability test.  

During the soil stress test the sleeve on the compression side has partially lost its bound 
with the pre-insulated bonded pipe casing.  

There has been no water ingress in the joint. Therefore the soil stress test and the water 
impermeability test according to EN 489:2009 is passed. 

For the test, certificate no. 489 1506 142A has been issued. 
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6. Appendix 
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