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1 Preliminary Remark 

 

The objective of the investigation is the testing of polyethylene pipes under internal pressure 

and additional external point load [1; 2] according to PAS 1075 [3] to prove the applicability for 

alternative installation methods. 

 

 

2 Basics of the Investigation 

 

[1] Hessel, J The creep behaviour of polyethylene under the influence of local stress 

concentrations, 3R international 34 (1995) 10/11, pages 573-579, 

Vulkan-Verlag GmbH, Essen, Germany 

 

[2] Hessel, J. Minimum service-life of buried polyethylene pipes without sandembed-

ding, 3R international 40 (2001) Special Plastics Pipes, pages 4-12, 

Vulkan-Verlag GmbH, Essen, Germany 

 

[3] PAS 1075 

(2009-04) 

Pipes made from Polyethylene for alternative installation techniques - 

Dimensions, technical requirements and testing, Beuth Verlag GmbH, 

Berlin, Germany 

 

[4] PA PLP 2.2-2 

(2013-09) 

Internal pressure tests of thermoplastic pipes with additional locally con-

centrated external load (point load, linear load) according to PAS 1075, 

Annex A3, internal instruction for testing of HESSEL Ingenieurtechnik 

GmbH, Roetgen, Germany 
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3 Test sample 

 

A black plain solid wall pipe “HDPE PE 100 PIPE DN 25 PN 16 bar”  (Type 1 according to Pas 

1075) OD 110 x 10.0 mm (SDR11) was provided by Konti Hidroplast in Gevgelija, Republic of 

Macedonia and arrived at HESSEL Ingenieurtechnik on 28.04.2017. The sample is character-

ised as described in table 1. 

 

Sample Colour number 

of pipes 

Pipe length 

[mm] 

Measured wall thick- 

ness [mm] 

A2.1 Black  1 600 2.55…2.68 

A2.2 Black 1 600 2.54…2.68 

 

Table 1: Test Sample 

 

 

4 Principle and Limiting Conditions of the Tests 

 

The maximum stress that the pipe material will experience from a point load is the yield stress. 

Therefore, in this test it was ensured that the displacement of the point load into the pipe wall 

was sufficient to cause yielding of the material at the inside of the pipe. Since the additional 

stress in the pipe wall far from the point of load will be zero all possible stresses that might oc-

cur in the field due to a point load are represented in this test. 

 

There are two scenarios which are not covered: 

 

1) The penetration of a sharp object through the pipe wall and 

 

2) the complete crushing of the pipe, e.g. by a large rock. 

 

In the last case, the pipe is no longer functioning, but the force on the pipe is comparable to the 

test load in the point loading test. 

 

 

5 Specimen preparation and testing conditions 

 

The pipe ends were closed by using end-caps. One of the end caps was equipped with a pres-

sure connection. 

 

The required surface elongation at the inner pipe wall (i.e. the above yield elongation) was pro-

duced by a tool displacement from the outer surface along the radius of the pipe with a tool tip 

radius of 5 mm. The tool loading was carried out at room temperature with no internal pressure 

in the pipe. 
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The point load test has been performed on a singel specimen according to PAS 1075 and the 

test instruction PA PLP 2.2-2 [4] using a solution of Arkopal N-100 in demineralised water 

(2/100, w/w) at 80 °C which was continuously mixed inside the pipe. 

The internal pressure of the pipe was selected according to a circumferential stress of 4 N/mm². 

The testing times were recorded. 

 

 

6 Test Results 

 

The results of the point loaded pipe under internal pressure are summarised in table 1. The re-

quirement at the applied test conditions according to PAS 1075 is ≥ 8760 hours. 

 

Specimen- Rupture time Remark 

A2.1 8812 Failure in the pipe wall outside point loaded location 

A2.2 >8812 Test stopped 

 

Table 1: Results in the point loading test under internal pressure at 80 °C 

 

The sample failed outside of the point loading location on the inside (figure 1). The appearances 

of the point loaded locations are shown in figure 2 and 3. 
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outside wall (failure) inside wall (failure)  

Figure 1: Failure location of specimen 2759-A2.1 

 

  
Outside wall  Inside wall  

Figure 2: Point loaded location of specimen A2.1 

 

  
Outside wall  Inside wall  

Figure 3: Point loaded location of specimen A2.2 
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7 Conclusions 

 

The tested solid wall pipe OD 25 x 2.3 mm (SDR11) meet the requirement of 8760 hours in 

the Point Loading Test following PAS 1075. 
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1 Preliminary Remark 

 

The objective of the investigation is the determination of the resistance to slow crack growth of 

pipes using the Two Notch Creep Test (2NCT) under ACT-conditions according to PAS 1075. 

 

The 2NCT represents an accelerated test method which allows the assessment of polymeric 

materials with respect to their stress-crack behaviour. 

 

The tests are performed on notched specimens according to the test methods described in EN 

12814-3, Annex A and the test instructions PA 2NCT 2.1-2 and PA ACT 2.1-9 of HESSEL Inge-

nieurtechnik. 

 

The pipes were sampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No. 

K1621 / 10.2015, K1366 / 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 09.2013, 

K1465 / 09.2013, Pipes for water distribution made of polyethylene with enhanced stress crack 

resistance (PE 100-RC) for alternative installation techniques, manufacturing group 14/15/16, 

type 1/2). 

 

 

 

2 Basics of the Investigation 

 

[1] PAS 1075 

(2009-04) 

Pipes made from Polyethylene for alternative installation techniques – 

Dimensions, technical requirements and testing, 

Beuth Verlag GmbH, Berlin, Germany 

 

[2] ZP 14.23.39 

(2015-03) 

Certification scheme “Plastic pipe system (pressure pipes and fit-

tings)”, Edition: March 2015, Annex O: ZP 14.23.39 - Pressure pipes 

made from Polyethylene (PE) for alternative installation techniques – 

PE 100-RC, DIN CERTCO, Berlin, Germany 

 

[3] R16 02 2957-B-P 

(26.01.2016) 

Test certificate of raw material batch LIA26472 made from Eltex 

TUB121N6000, HESSEL Ingenieurtechnik GmbH, Roetgen, Germany 

 

[4] EN 12814-3 

(2014-07) 

Testing of welded joints in thermoplastics semi-finished products — 

Part 3: Tensile creep test, Annex A: Resistance to slow crack growth, 

Beuth Verlag GmbH, Berlin, Germany 

 

[5] PA 2NCT 2.1-2 

(2013-09) 

Two Notch Creep Test (2NCT) following DIN EN 12814-3, Annex A, 

internal instruction for testing of HESSEL Ingenieurtechnik GmbH, 

Roetgen, Germany 
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[6] PA ACT 2.1-9 

(2013-09) 

Accelerated Creep Test (ACT) - Accelerated test method to verify the 

creep rupture strength of polyolefins (validation included), 

internal instruction for testing of HESSEL Ingenieurtechnik GmbH, 

Roetgen, Germany 

 

[7] DVS 2203-4 

Supplement 2 

2016-09 

Testing of welded joints of thermoplastic panels and pipes – 

Tensile creep test for resistance to slow crack growth in the full notch 

creep test (FNCT), DVS Media GmbH, Düsseldorf, Germany 

 

 

 

3 Test sample 

 

Black solid wall pipes (Type 1 according to PAS 1075 [1]) with 4 blue stripes on the outside 

were provided by Konti Hidroplast in Gevgelija, Republic of Macedonia and arrived at HESSEL 

Ingenieurtechnik on 09.06.2016. The pipes are characterised as described in table 1.  

 

Sample Number 

of pipes 

Pipe dimensions 

[mm] 

SDR Pipe length 

[m] 

Raw 

material 

Material 

batch 

A 1 OD 50 x 4.6 11 0.38 Eltex TUB121N6000 LIA26472 

 

Table 1: Test Sample 

 

 

The Eltex TUB121N6000 batch was tested at HESSEL Ingenieurtechnik and meet the require-

ment of 400 hours in FNCT under ACT conditions for PE 100-RC materials according to the DIN 

CERTCO certification scheme [2], proved by the test certificate R16 02 2957-B-P [3] dated 

26.01.2016. 
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4 Specimen Preparation and Testing Conditions 

 

Specimens with a width of approximately 

10 mm were machined from the pipe with 

parallel sides in circumferential direction. 

The thickness of the specimens corre-

sponds to the thickness of the pipe at the 

sampling location which is 4.9 mm. Each 

specimen was notched on the machined 

sides’ perpendicular to the parallel length 

in the middle of the test specimen (fig-

ure 1). 

 

The tensile creep rupture tests were per-

formed on 3 notched specimens following 

EN 12814-3 Annex A [4] and the test 

instructions PA 2NCT 2.1-2 [5] and PA 

ACT 2.1-9 [6] using a solution of NM51 in 

demineralised water (2/100, w/w) at 

(90 ± 0.5) °C. 

 

The specimens were loaded by a constant 

tensile stress of (4.00 ± 0.02) N/mm² 

related to the remaining un-notched cross-

sections (ligament-area). The creep rup-

ture times were recorded. 

 

 
 Figure 1: 2NCT-specimen under 

constant load 

 

 

 

5 Test Results 

 

Specimen- Rupture time Geometric Scattering- Remark 

designation [h] mean value [h] factor  

A1 2315.56 

2795.753 1.19 

Percentage of brittle fracture 

surface related to the liga-

ment-area > 30 % 

A2 2892.09 

A3 3263.06 

 

Table 2: Results of tensile creep tests on notched specimens (2NCT)  

in an aqueous solution of 2 % NM5 at 90 °C and 4 N/mm² 

 

The results of the tested specimens are given in table 2. The creep rupture times were statisti-

cally evaluated according to DVS 2203-4 supplement sheet 2 [7] to calculate the geometric 

                                                

1 Mixture of anionic and cationic detergents 

Pipe

Fconstant

Fconstant

Notch

Sheet

Notch
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mean value and the scattering factor. The geometric mean value of specimens in the Two 

Notch Creep Tests (2NCT) under ACT conditions is above the requirement of 160 hours in the 

pipe stress cracking test following PAS 1075. 

 

The fracture surfaces of the tested specimens are shown in figure 2. 

 

   
specimen A1 specimen A2 specimen A3 

Figure 2: Top view of the fracture surfaces (one half of each specimen) 

 

 

6 Conclusion 

 

The tested specimens from a plain solid wall pipe (Type 1 according to PAS 1075) OD 50 

x 4.6 mm (SDR11) made from Eltex TUB121N6000 meet the requirement of 160 hours in 

the pipe stress cracking test following PAS 1075. 
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1 Preliminary Remark 

 

The objective of the investigation is the testing of polyethylene pipes under internal pressure 

and additional external point load [1; 2] following PAS 1075 [3] to prove the applicability for  

alternative installation methods. 

 

The pipes were sampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No. 

K1621 / 10.2015, K1366 / 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 09.2013, 

K1465 / 09.2013, Pipes for water distribution made of polyethylene with enhanced stress crack 

resistance (PE 100-RC) for alternative installation techniques, manufacturing group 14/15/16, 

type 1/2). 

 

 

 

2 Basics of the Investigation 

 

[1] Hessel, J The creep behaviour of polyethylene under the influence of local stress 

concentrations, 3R international 34 (1995) 10/11, pages 573-579, 

Vulkan-Verlag GmbH, Essen, Germany 

 

[2] Hessel, J. Minimum service-life of buried polyethylene pipes without sand-

embedding, 3R international 40 (2001) Special Plastics Pipes, pag-

es 4-12, 

Vulkan-Verlag GmbH, Essen, Germany 

 

[3] PAS 1075 

(2009-04) 

Pipes made from Polyethylene for alternative installation techniques –  

Dimensions, technical requirements and testing, Beuth Verlag GmbH, 

Berlin, Germany 

 

[4] ZP 14.23.39 

(2015-03) 

Certification scheme “Plastic pipe system (pressure pipes and fit-

tings)”, Annex O: ZP 14.23.39 - Pressure pipes made from Polyeth-

ylene (PE) for alternative installation techniques – PE 100-RC, DIN 

CERTCO, Berlin, Germany 

 

[5] R16 02 2957-B-P 

(26.01.2016) 

Test certificate of raw material batch LIA26472 made from Eltex 

TUB121N6000, HESSEL Ingenieurtechnik GmbH, Roetgen, Germany 

 

[6] PA PLP+ 2.2-4 

(2013-09) 

Accelerated internal pressure tests of thermoplastic pipes with addi-

tional locally concentrated external load (point load, linear load) follow-

ing to PAS 1075, Annex A3, internal instruction for testing of HESSEL 

Ingenieurtechnik GmbH, Roetgen, Germany 
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3 Test samples 

 

Black solid wall pipes (Type 1 according to PAS 1075 [1]) with 4 blue stripes on the outside 

were provided by Konti Hidroplast in Gevgelija, Republic of Macedonia and arrived at HESSEL 

Ingenieurtechnik on 09.06.2016. The pipes are characterised as described in table 1.  

 

Sample Number 

of pipes 

Pipe dimen-

sions [mm] 

SDR Pipe length 

[m] 

Raw 

material 

Material 

batch 

A5 1 OD 50 x 4.5 11 1.0 Eltex TUB121N6000 LIA26472 

 

Table 1: Test Sample 

 

The Ineos Eltex TUB121N6000 batch LIA26472 was tested at HESSEL Ingenieurtechnik and 

meet the requirement of 400 hours in FNCT under ACT conditions for PE 100-RC materials 

according to the DIN CERTCO certification scheme [4], proved by the test certificate R16 02 

2957-B-P [5] dated 26.01.2016. 

 

 

4 Principle and Limiting Conditions of the Tests 

 

The maximum stress that the pipe material will experience from a point load is the yield stress. 

Therefore, in this test it was ensured that the displacement of the point load into the pipe wall 

was sufficient to cause yielding of the material at the inside of the pipe. Since the additional 

stress in the pipe wall far from the point of load will be zero all possible stresses that might oc-

cur in the field due to a point load are represented in this test. 

 

There are two scenarios which are not covered: 

 

1) The penetration of a sharp object through the pipe wall and 

 

2) the complete crushing of the pipe, e.g. by a large rock. 

 

 

5 Specimen Preparation and Testing Conditions 

 

The pipe ends were closed by using end-caps. One of the end caps was equipped with a pres-

sure connection. 

 

The required surface elongation at the inner pipe wall (i.e. the above yield elongation) was pro-

duced by a tool displacement from the outer surface along the radius of the pipe with a tool tip 

radius of 5 mm. 

 

The point loading tests have been performed on 3 specimens following PAS 1075 and the test 

instruction PA PLP+ 2.2-4 [6]. 
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The internal pressure of the pipe was selected according to a circumferential stress of 4 N/mm². 

The test temperature was 90 °C. In order to shorten the testing times the investigations were 

performed using an aqueous solution of NM51 in demineralised water. 

 

 

6 Test Result 

 

The result of the point loaded pipe under internal pressure is summarised in table 2. The re-

quirement in the point loading test at the applied test conditions is ≥ 450 hours. 

 

Specimen Rupture time[h] Remark 

A5 2838.3 
Failure in circumferential direction of the 

electrofusion coupler (see figure 1). 

 

Table 2: Result in the point loading test under internal pressure at 90 °C  

in an aqueous solution of NM5 

 

Specimen A5 failed outside the point loaded location due to a crack in the electrofusion coupler 

(figure 1) between pipe and endcap. The appearance of the point loaded location is shown in 

figure 2. 

 

 

 
outside wall of the electrofusion coupler (circumferential crack) 

Figure 1: Failure location of specimen A5 

 

 

                                                

1 Mixture of anionic and cationic detergents 
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outside wall inside wall 

Figure 2: Point loaded location of specimen A5 

 

 

7 Conclusion 

 

The tested solid wall pipe (Type 1 according to PAS 1075) OD 50 x 4.6 mm (SDR11) made 

from TUB121N6000 meet the requirement of 450 hours in the Accelerated Point Loading 

Test (PLT+) following PAS 1075. 
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1. Observații preliminare 

 

Obiectivul investigației este testarea tuburilor de polietilenă sub presiune internă și sarcină 

punctuală suplimentară externă [1; 2] conform PAS 1075 [3] pentru a demonstra aplicabilitatea 

tuburilor pentru metode alternative de instalare. 

 

Tuburile au fost prelevate pentru retestare de către MPA Darmstadt (MPA Darmstadt CERT 

Reg.- No.K1621 / 10.2015, K1366 / 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 

09.2013, K1465 / 09.2013, Tuburi pentru distribuirea apei din polietilenă cu rezistență sporită la 

fisurare (PE 100-RC) pentru tehnici alternative de instalare, grupa de fabricare 14/15/16, tip 1/2). 

 

2. Baza investigației 

  

[1] Hessel, J 

 

 

 

[2] Hessel, J. 

 

 

 

[3] PAS 1075 

     (2009-04) 

 

 

[4] ZP 14.23.39    

     (2015-03) 

 

 

 

[5] R16 02 2957-B-P 

     (26.01.2016) 

 

[6] PA PLP + 2.2-4 

     (2013-09) 

 

Comportamentul la viteza mică al polietilenei sub influența 

concentrațiilor locale, 3R international 34 (1995) 10/11, pag. 573-579, 

Vulkan-Verlag GmbH, Essen, Germania 

 

Termenul minim de exploatare al tuburilor de polietilenă îngropate fără 

scufundare în nisip, 3R international 40 (2001) Tuburi speciale din 

plastic, pag. 4-12, Vulkan-Verlag GmbH, Essen, Germania 

 

Tuburi din polietilenă pentru tehnici de instalare alternative - 

Dimensiuni, cerințe tehnice și testări, Beuth Verlag GmbH, Berlin, 

Germania 

 

Schema de certificare „Sistem de tuburi din plastic (tuburi sub presiune 

și fitinguri)”, Anexa O: ZP 14.23.39 – Tuburi sub presiune din 

polietilenă (PE) pentru tehnici de instalare alternative - PE 100-RC, DIN 

CERTCO, Berlin, Germania 

 

Certificat de testare pentru lotul de materie primă LIA26472 din Eltex 

TUB121N6000, HESSEL Ingenieurtechnik GmbH, Roetgen, Germania 

  

Teste accelerate cu presiune internă ale tuburilor termoplastice cu 

sarcină externă suplimentară concentrată local (sarcină punctuală, 

sarcină liniară) conform PAS 1075, Anexa A3, instrucțiunea internă de 

testare a HESSEL Ingenieurtechnik GmbH, Roetgen, Germania 
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3. Mostre de testare 

 

Tuburile cu perete din spate solid (Tip 1 conform PAS 1075 [1]) cu 4 dungi albastre în exterior 

au fost furnizate de Konti Hidroplast în Gevgelija, Republica Macedonia, și au ajuns la HESSEL 

Ingenieurtechnik la data de 09.06.2016. Tuburile corespund caracteristicilor indicate în tabelul 1. 

 

 

 

Mostra Numărul 

de tuburi 

Dimensiunile 

tuburilor [mm] 

SDR Lungimea 

tubului 

Materia primă Lotul 

materialului 

A5 1 DE 50 x 4,5 11 1,0 Eltex 

TUB121N6000 

LIA26472 

 

 

  

Tabelul 1: Mostra de testare 

 

Lotul LIA26472 din Ineos Eltex TUB121N6000 a fost testat la HESSEL Ingenieurtechnik și 

îndeplinește cerința de 400 de ore prevăzute pentru testarea punctiformă FNCT în condițiile ACT 

pentru materialele din PE 100-RC conform schemei de certificare DIN CERTCO [4], astfel cum 

este demonstrat de certificatul de testare R16 02 2957-BP [5] din 26.01.2016. 

 

4. Principiul și condițiile limitative ale testelor 

 

Tensiunea maximă aplicată pe materialul tubului creată de sarcina punctuală este tensiunea la 

limita de deformare. Prin urmare, în acest test s-a asigurat că deplasarea sarcinii punctuale în 

peretele tubului a fost suficientă pentru a cauza deformarea materialului în interiorul tubului. 

Deoarece tensiunea suplimentară în peretele tubului, departe de punctul sarcinii, va fi zero, toate 

tensiunile posibile care ar putea apărea în câmp din cauza unei sarcini punctuale sunt 

reprezentate în acest test. 

 

Există două scenarii care nu sunt luate în considerare: 

1) Pătrunderea unui obiect ascuțit prin peretele tubului, și 

 

2) zdrobirea completă a tubului, de exemplu de o piatră mare. 

 

5. Pregătirea mostrei și condițiile de testare 

 

Capetele tubului au fost închise cu dopuri. Unul din dopuri a fost dotat cu o conexiune de 

presiune. 

 

Alungirea necesară a suprafeței păretelui interior al tubului (adică alungirea care depășește 

punctul de deformare) a fost obținută prin deplasarea instrumentului de pe suprafața exterioară 

de-a lungul razei tubului cu o rază a vârfului instrumentului de 5 mm. 

 

Testele cu sarcină punctuală au fost efectuate pe 3 mostre conform PAS 1075 și instrucțiunea de 

testare PA PLP + 2.2-4 [6]. 
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 Presiunea internă a tubului a fost selectată luând în considerare o tensiune radială de 4 N/mm2. 

Temperatura de testare a fost de 90°C. Pentru a scurta durata testării, investigațiile au fost 

efectuate folosind o soluție apoasă de NM51 în apă demineralizată. 

 

6. Rezultatul testării 

 

Rezultatul testării tubului cu sarcină punctuală sub presiune internă este prezentat succint în 

tabelul 2. Cerința testării cu sarcină punctuală în condițiile de testare utilizate este ≥ 450 ore. 

 

Mostră Timpul de rupere[h] Observație 

A5 2838.3 Defecțiune în direcție 

circumferențială a cuplajului prin 

electrofuziune (vezi figura 1). 

 

 

  

 

Tabelul 2: Testul cu sarcină punctuală sub presiune internă la 90°C într-o soluție apoasă de NM5 

 

Mostra A5 s-a defectat în afara locației sarcinii punctuale din cauza unei fisuri în cuplajul prin 

electrofuziune (figura 1) între tub și dop. Locația sarcinii punctuale este prezentată în figura 2. 

  

 
peretele exterior al cuplajului prin electrofuziune (fisură circumferențială)  

 

Figura 1: Localizarea defectării mostrei A5 

  

 

  

  

 

 

  

 
1 Amestec de detergenți anionici și cationici 
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perete exterior        perete interior 

  

Figura 2: Localizarea sarcinii punctuale pe mostra A5 

7. Concluzie 

 

Tubul cu perete solid testat (tip 1 în conformitate cu PAS 1075) DE 50 x 4,6 mm (SDR11), 

fabricat din TUB121N6000 îndeplinește cerința de 450 de ore în cadrul Testului accelerat 

al sarcinii punctuale (PLT+) conform PAS 1075. 
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1 Preliminary Remark 

 

The objective of the investigation is the testing of polyethylene pipes under internal pressure 

and additional external point load [1; 2] following PAS 1075 [3] to prove the applicability for  

alternative installation methods. 

 

The pipes were sampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No. 

K1621 / 10.2015, K1366 / 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 09.2013, 

K1465 / 09.2013, Pipes for water distribution made of polyethylene with enhanced stress crack 

resistance (PE 100-RC) for alternative installation techniques, manufacturing group 14/15/16, 

type 1/2). 

 

 

2 Basics of the Investigation 

 

[1] Hessel, J The creep behaviour of polyethylene under the influence of local stress 

concentrations, 3R international 34 (1995) 10/11, pages 573-579, 

Vulkan-Verlag GmbH, Essen, Germany 

 

[2] Hessel, J. Minimum service-life of buried polyethylene pipes without sand-

embedding, 3R international 40 (2001) Special Plastics Pipes, pag-

es 4-12, 

Vulkan-Verlag GmbH, Essen, Germany 

 

[3] PAS 1075 

(2009-04) 

Pipes made from Polyethylene for alternative installation techniques –  

Dimensions, technical requirements and testing, Beuth Verlag GmbH, 

Berlin, Germany 

 

[4] ZP 14.23.39 

(2015-03) 

Certification scheme “Plastic pipe system (pressure pipes and fit-

tings)”, Annex O: ZP 14.23.39 - Pressure pipes made from Polyeth-

ylene (PE) for alternative installation techniques – PE 100-RC, DIN 

CERTCO, Berlin, Germany 

 

[5] PA PLP+ 2.2-4 

(2013-09) 

Accelerated internal pressure tests of thermoplastic pipes with addi-

tional locally concentrated external load (point load, linear load) follow-

ing to PAS 1075, Annex A3, internal instruction for testing of HESSEL 

Ingenieurtechnik GmbH, Roetgen, Germany 
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3 Test samples 

 

Black solid wall pipes (Type 1 according to PAS 1075 [1]) with 4 blue stripes on the outside 

were provided by Konti Hidroplast in Gevgelija, Republic of Macedonia and arrived at HESSEL 

Ingenieurtechnik on 09.06.2016. The pipes are characterised as described in table 1.  

 

Sample Number 

of pipes 

Pipe dimen-

sions [mm] 

SDR Pipe length 

[m] 

Raw 

material 

Material 

batch 

B4 1 OD 160 x 14.6 11 1.0 HDPE XRC 20 B S213140009 

 

Table 1: Test Sample 

 

 

4 Principle and Limiting Conditions of the Tests 

 

The maximum stress that the pipe material will experience from a point load is the yield stress. 

Therefore, in this test it was ensured that the displacement of the point load into the pipe wall 

was sufficient to cause yielding of the material at the inside of the pipe. Since the additional 

stress in the pipe wall far from the point of load will be zero all possible stresses that might oc-

cur in the field due to a point load are represented in this test. 

 

There are two scenarios which are not covered: 

 

1) The penetration of a sharp object through the pipe wall and 

 

2) the complete crushing of the pipe, e.g. by a large rock. 

 

 

5 Specimen Preparation and Testing Conditions 

 

The pipe ends were closed by using end-caps. One of the end caps was equipped with a pres-

sure connection. 

 

The required surface elongation at the inner pipe wall (i.e. the above yield elongation) was pro-

duced by a tool displacement from the outer surface along the radius of the pipe with a tool tip 

radius of 5 mm. 

 

The point loading test has been performed on a single specimen following PAS 1075 and the 

test instruction PA PLP+ 2.2-4 [6]. 

 

UTILIZARE AUTORIZATA EXCLUSIV PENTRU PROIECTUL:  

"CONSTRUCTIA SONDEI ARTEZIENE SI RETELELOR DE 

ALIMENTARE CU APA DIN SATUL CAJBA, 

 RAIONUL GLODENI, REPUBLICA MOLDOVA"



 

Doc. No.: R17 03 3053-B4_PLT+ Page 5 of 5 

The internal pressure of the pipe was selected according to a circumferential stress of 4 N/mm². 

The test temperature was 90 °C. In order to shorten the testing times the investigations were 

performed using an aqueous solution of NM51 in demineralised water. 

 

 

6 Test Result 

 

The result of the point loaded pipe under internal pressure is summarised in table 2. The re-

quirement in the point loading test at the applied test conditions is ≥ 450 hours. 

 

Specimen Rupture time[h] Remark 

B4 716.3 Failure in an end cap. 

 

Table 2: Result in the point loading test under internal pressure  

at 90 °C in an aqueous solution of NM5 

 

The point loaded location of specimen B4 is shown in figure 1.  

 

  
outside wall inside wall 

Figure 1: Point loaded location of specimen B4 

 

 

7 Conclusion 

 

The tested solid wall pipes (Type 1 according to PAS 1075) OD 160 x 14.6 mm (SDR11) 

made from HDPE XRC 20 B meet the requirement of 450 hours in the Accelerated Point 

Loading Test (PLT+) following PAS 1075. 

                                                

1 Mixture of anionic and cationic detergents 
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1. Observații preliminare 

 

Obiectivul investigației este testarea tuburilor de polietilenă sub presiune internă și sarcină 

punctuală suplimentară externă [1; 2] conform PAS 1075 [3] pentru a demonstra aplicabilitatea 

tuburilor pentru metode alternative de instalare. 

 

Tuburile au fost prelevate pentru retestare de către MPA Darmstadt (MPA Darmstadt CERT 

Reg.- No.K1621 / 10.2015, K1366 / 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 

09.2013, K1465 / 09.2013, Tuburi pentru distribuirea apei din polietilenă cu rezistență sporită la 

fisurare (PE 100-RC) pentru tehnici alternative de instalare, grupa de fabricare 14/15/16, tip 1/2). 

 

2. Baza investigației 

  

[1] Hessel, J 

 

 

 

[2] Hessel, J. 

 

 

 

[3] PAS 1075 

     (2009-04) 

 

 

[4] ZP 14.23.39    

     (2015-03) 

 

 

 

[5] PA PLP + 2.2-4 

     (2013-09) 

 

Comportamentul la viteza mică al polietilenei sub influența 

concentrațiilor locale, 3R international 34 (1995) 10/11, pag. 573-579, 

Vulkan-Verlag GmbH, Essen, Germania 

 

Termenul minim de exploatare al tuburilor de polietilenă îngropate fără 

scufundare în nisip, 3R international 40 (2001) Tuburi speciale din 

plastic, pag. 4-12, Vulkan-Verlag GmbH, Essen, Germania 

 

Tuburi din polietilenă pentru tehnici de instalare alternative - 

Dimensiuni, cerințe tehnice și testări, Beuth Verlag GmbH, Berlin, 

Germania 

 

Schema de certificare „Sistem de tuburi din plastic (tuburi sub presiune 

și fitinguri)”, Anexa O: ZP 14.23.39 – Tuburi sub presiune din 

polietilenă (PE) pentru tehnici de instalare alternative - PE 100-RC, DIN 

CERTCO, Berlin, Germania 

 

 Teste accelerate cu presiune internă ale tuburilor termoplastice cu 

sarcină externă suplimentară concentrată local (sarcină punctuală, 

sarcină liniară) conform PAS 1075, Anexa A3, instrucțiunea internă de 

testare a HESSEL Ingenieurtechnik GmbH, Roetgen, Germania 
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3. Mostre de testare 

 

Tuburile cu perete din spate solid (Tip 1 conform PAS 1075 [1]) cu 4 dungi albastre în exterior 

au fost furnizate de Konti Hidroplast în Gevgelija, Republica Macedonia, și au ajuns la HESSEL 

Ingenieurtechnik la data de 09.06.2016. Tuburile corespund caracteristicilor indicate în tabelul 1. 

 

 

 

Mostra Numărul 

de tuburi 

Dimensiunile 

tuburilor [mm] 

SDR Lungimea 

tubului 

Materia primă Lotul 

materialului 

B4 1 DE 160 x 14,6 11 1,0 HDPE XRC 20 B S213140009 

 

 

  

Tabelul 1: Mostra de testare 

 

4. Principiul și condițiile limitative ale testelor 

 

Tensiunea maximă aplicată pe materialul tubului creată de sarcina punctuală este tensiunea la 

limita de deformare. Prin urmare, în acest test s-a asigurat că deplasarea sarcinii punctuale în 

peretele tubului a fost suficientă pentru a cauza deformarea materialului în interiorul tubului. 

Deoarece tensiunea suplimentară în peretele tubului, departe de punctul sarcinii, va fi zero, toate 

tensiunile posibile care ar putea apărea în câmp din cauza unei sarcini punctuale sunt 

reprezentate în acest test. 

 

Există două scenarii care nu sunt luate în considerare: 

1) Pătrunderea unui obiect ascuțit prin peretele tubului, și 

 

2) zdrobirea completă a tubului, de exemplu de o piatră mare. 

 

5. Pregătirea mostrei și condițiile de testare 

 

Capetele tubului au fost închise cu dopuri. Unul din dopuri a fost dotat cu o conexiune de 

presiune. 

 

Alungirea necesară a suprafeței păretelui interior al tubului (adică alungirea care depășește 

punctul de deformare) a fost obținută prin deplasarea instrumentului de pe suprafața exterioară 

de-a lungul razei tubului cu o rază a vârfului instrumentului de 5 mm. 

 

Testul cu sarcină punctuală a fost efectuat pe o mostră conform PAS 1075 și instrucțiunea de 

testare PA PLP + 2.2-4 [6]. 
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 Presiunea internă a tubului a fost selectată luând în considerare o tensiune radială de 4 N/mm2. 

Temperatura de testare a fost de 90°C. Pentru a scurta durata testării, investigațiile au fost 

efectuate folosind o soluție apoasă de NM51 în apă demineralizată. 

 

6. Rezultatul testării 

 

Rezultatul testării tubului cu sarcină punctuală sub presiune internă este prezentat succint în 

tabelul 2. Cerința testării cu sarcină punctuală în condițiile de testare utilizate este ≥ 450 ore. 

 

Mostră Timpul de rupere[h] Observație 

B4 716.3 Defecțiune La un dop. 

 

 

  

 

Tabelul 2: Testul cu sarcină punctuală sub presiune internă la 90°C într-o soluție apoasă de NM5 

 

Locația sarcinii punctuale pe mostră este prezentată în figura 1. 

  

 
peretele exterior       peretele interior 

 

Figura 1: Localizarea defectării mostrei B4 

  

7. Concluzie 

 

Tuburile cu perete solid testate (tip 1 în conformitate cu PAS 1075) DE 160 x 14,6 mm 

(SDR11), fabricat din HDPE XRC 20 B îndeplinește cerința de 450 de ore în cadrul 

Testului accelerat al sarcinii punctuale (PLT+) conform PAS 1075. 

  

  

 
1 Amestec de detergenți anionici și cationici 
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1 Preliminary Remarks 

 

The objective of the investigation is the determination of the resistance to slow crack growth of 

pipes using the Full Notch Creep Test (FNCT) under ACT-conditions according to PAS 1075 [1]. 

 

The FNCT represents an accelerated test method which allows the assessment of polymeric 

materials with respect to their stress-crack behaviour. 

 

The pipes were sampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No. 

K1621 / 10.2015, K1366 / 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 09.2013, 

K1465 / 09.2013, Pipes for water distribution made of polyethylene with enhanced stress crack 

resistance (PE 100-RC) for alternative installation techniques, manufacturing group 14/15/16, 

type 1/2). 

 

 

2 Basics of the Investigation 

 

[1] PAS 1075 

(2009-04) 

Pipes made from Polyethylene for alternative installation techniques – 

Dimensions, technical requirements and testing, 

Beuth Verlag GmbH, Berlin, Germany 

 

[2] ZP 14.23.39 

(2015-03) 

Certification scheme “Plastic pipe system (pressure pipes and fit-

tings)”, Edition: March 2015, Annex O: ZP 14.23.39 - Pressure pipes 

made from Polyethylene (PE) for alternative installation techniques – 

PE 100-RC, DIN CERTCO, Berlin, Germany 

 

[3] EN 12814-3 

(2014-07) 

Testing of welded joints in thermoplastics semi-finished products — 

Part 3: Tensile creep test, Annex A: Resistance to slow crack growth, 

Beuth Verlag GmbH, Berlin, Germany 

 

[4] PA ACT 2.1-9 

(2013-09) 

Accelerated Creep Test (ACT) - Accelerated test method to verify the 

creep rupture strength of polyolefins (validation included), 

internal instruction for testing of HESSEL Ingenieurtechnik GmbH, 

Roetgen, Germany 

 

[5] DVS 2203-4 

Supplement 2 

2016-09 

Testing of welded joints of thermoplastic panels and pipes – 

Tensile creep test for resistance to slow crack growth in the full notch 

creep test (FNCT), DVS Media GmbH, Düsseldorf, Germany 
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3 Test sample 

 

Black solid wall pipes (Type 1 according to PAS 1075 [1]) with 4 blue stripes on the outside 

were provided by Konti Hidroplast in Gevgelija, Republic of Macedonia and arrived at HESSEL 

Ingenieurtechnik on 09.06.2016. The pipes are characterised as described in table 1.  

 

Sample Number 

of pipes 

Pipe dimen-

sions [mm] 

SDR Pipe length 

[m] 

Raw 

material 

Material 

batch 

B 1 OD 160 x 14.6 11 0.5 HDPE XRC 20B  S213140009 

 

Table 1: Test Sample 

 

 

4 Specimen Preparation and Testing Conditions 

 

Specimens with parallel sides and square cross-sections (10 mm x 10 mm) were machined in 

axial direction of the pipe. Each specimen was notched perpendicular to the parallel sides’ in 

middle of the test specimen (figure 1). 

 

The tensile creep rupture tests 

were performed on 3 notched 

specimens following EN 12814-3 

Annex A [4] and the test 

instruction PA ACT 2.1-9 [5] 

using a solution of NM51 in 

demineralised water (2/100, w/w) 

at (90 ± 0.5) °C. The specimens 

were loaded by a constant tensile 

stress of (4.00 ± 0.02) N/mm² 

related to the remaining un-

notched cross-sections (ligament-

area). The creep rupture times 

were recorded.  
 Figure 1: FNCT-specimen under constant load 

 

 

5 Test Results 

 

The results of the tested specimens are given in table 2. The creep rupture times were statisti-

cally evaluated according to DVS 2203-4 supplement sheet 2 [6] to calculate the geometric 

mean value and the scattering factor. The geometric mean value of specimens in the Full Notch 

                                                

1 Mixture of anionic and cationic detergents 

F

circumferential notch

F
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Creep Tests (FNCT) under ACT conditions is above the requirement of 160 hours in the pipe 

stress cracking test following PAS 1075. The fracture surfaces of the specimens after the tests 

are shown in figure 2. 

 

Specimen- Rupture time Geometric Scattering- Remark 

designation [h] mean value [h] factor  

B1 692.75 

638.9 1.106 

Percentage of brittle fracture 

surface related to the liga-

ment-area > 30 % 

B2 659.60 

B3 570.74 

 

Table 2: Results of tensile creep tests on notched specimens (ACT)  

in an aqueous solution of 2 % NM5 at 90 °C and 4 N/mm² 

 

 

   
specimen B1 specimen B2 specimen B3 

Figure 2: Top view of the fracture surfaces (one half of each specimen) 

 

 

6 Conclusion 

 

The tested specimens from a solid wall pipe (Type 1 according to PAS 1075) OD 160 x 

14.6 mm (SDR 11) made from HDPE XRC 20 B meet the requirement of 160 hours in the 

pipe stress cracking test following PAS 1075. 
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1 Preliminary Remark 

 

The objective of the investigation is the testing of polyethylene pipes under internal pressure 

and additional external point load [1; 2] following PAS 1075 [3] to prove the applicability for  

alternative installation methods. 

 

The pipes were sampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No. 

K1621 / 10.2015, K1366 / 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 09.2013, 

K1465 / 09.2013, Pipes for water distribution made of polyethylene with enhanced stress crack 

resistance (PE 100-RC) for alternative installation techniques, manufacturing group 14/15/16, 

type 1/2). 

 

 

2 Basics of the Investigation 

 

[1] Hessel, J The creep behaviour of polyethylene under the influence of local stress 

concentrations, 3R international 34 (1995) 10/11, pages 573-579, 

Vulkan-Verlag GmbH, Essen, Germany 

 

[2] Hessel, J. Minimum service-life of buried polyethylene pipes without sand-

embedding, 3R international 40 (2001) Special Plastics Pipes, pag-

es 4-12, 

Vulkan-Verlag GmbH, Essen, Germany 

 

[3] PAS 1075 

(2009-04) 

Pipes made from Polyethylene for alternative installation techniques –  

Dimensions, technical requirements and testing, Beuth Verlag GmbH, 

Berlin, Germany 

 

[4] ZP 14.23.39 

(2015-03) 

Certification scheme “Plastic pipe system (pressure pipes and fit-

tings)”, Annex O: ZP 14.23.39 - Pressure pipes made from Polyeth-

ylene (PE) for alternative installation techniques – PE 100-RC, DIN 

CERTCO, Berlin, Germany 

 

[5] PA PLP+ 2.2-4 

(2013-09) 

Accelerated internal pressure tests of thermoplastic pipes with addi-

tional locally concentrated external load (point load, linear load) follow-

ing to PAS 1075, Annex A3, internal instruction for testing of HESSEL 

Ingenieurtechnik GmbH, Roetgen, Germany 
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3 Test samples 

 

Multilayer pipes (Type 2/3 according to PAS 1075 [1]) with 4 blue stripes on the outside were 

provided by Konti Hidroplast in Gevgelija, Republic of Macedonia and arrived at HESSEL Inge-

nieurtechnik on 09.06.2016. The pipes are characterised as described in table 1.  

 

Sample Layer Resin Batch Colour Certificate of 

Batchcontrol 

 outside Total HDPE XRC20B S213140009 black - 

C centre BorSafeTM HE 3494 LS-H 5150639 blue - 

 inside Total HDPE XRC20B S213140009 black - 

 

Table 1: Test Sample 

 

 

4 Principle and Limiting Conditions of the Tests 

 

The maximum stress that the pipe material will experience from a point load is the yield stress. 

Therefore, in this test it was ensured that the displacement of the point load into the pipe wall 

was sufficient to cause yielding of the material at the inside of the pipe. Since the additional 

stress in the pipe wall far from the point of load will be zero all possible stresses that might oc-

cur in the field due to a point load are represented in this test. 

 

There are two scenarios which are not covered: 

 

1) The penetration of a sharp object through the pipe wall and 

 

2) the complete crushing of the pipe, e.g. by a large rock. 

 

 

5 Specimen Preparation and Testing Conditions 

 

The pipe ends were closed by using end-caps. One of the end caps was equipped with a pres-

sure connection. 

 

The required surface elongation at the inner pipe wall (i.e. the above yield elongation) was pro-

duced by a tool displacement from the outer surface along the radius of the pipe with a tool tip 

radius of 5 mm. 

 

The point loading test has been performed on a single specimen following PAS 1075 and the 

test instruction PA PLP+ 2.2-4 [6]. 
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The internal pressure of the pipe was selected according to a circumferential stress of 4 N/mm². 

The test temperature was 90 °C. In order to shorten the testing times the investigations were 

performed using an aqueous solution of NM51 in demineralised water. 

 

 

6 Test Result 

 

The result of the point loaded pipe under internal pressure is summarised in table 2. The re-

quirement in the point loading test at the applied test conditions is ≥ 450 hours. 

 

Specimen Rupture time[h] Remark 

B4 1326.3 Specimen removed from test without failure 

 

Table 2: Result in the point loading test under internal pressure at 90 °C 

in an aqueous solution of NM5 

 

The point loaded location of specimen C4 is shown in figure 1. 

 

  
outside wall inside wall 

Figure 1: Point loaded location of specimen C4 

 

 

7 Conclusion 

 

The tested 3-layer pipe (Type 2 according to PAS 1075) OD 250 x 14.8 mm (SDR17) meet 

the requirement of 450 hours in the Accelerated Point Loading Test (PLT+) following PAS 

1075. 

                                                

1 Mixture of anionic and cationic detergents 
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1 Preliminary Remarks 

 

The objective of the investigation is the determination of the resistance to slow crack growth of 

pipes using the Full Notch Creep Test (FNCT) under ACT-conditions according to PAS 1075 [1]. 

 

The FNCT represents an accelerated test method which allows the assessment of polymeric 

materials with respect to their stress-crack behaviour. 

 

The pipes were sampled for retesting by MPA Darmstadt (MPA Darmstadt CERT Reg.-No. 

K1621 / 10.2015, K1366 / 01.2013, K1367 / 01.2013, K1622 / 10.2015, K1464 / 09.2013, 

K1465 / 09.2013, Pipes for water distribution made of polyethylene with enhanced stress crack 

resistance (PE 100-RC) for alternative installation techniques, manufacturing group 14/15/16, 

type 1/2). 

 

 

2 Basics of the Investigation 

 

[1] PAS 1075 

(2009-04) 

Pipes made from Polyethylene for alternative installation techniques – 

Dimensions, technical requirements and testing, 

Beuth Verlag GmbH, Berlin, Germany 

 

[2] ZP 14.23.39 

(2015-03) 

Certification scheme “Plastic pipe system (pressure pipes and fit-

tings)”, Edition: March 2015, Annex O: ZP 14.23.39 - Pressure pipes 

made from Polyethylene (PE) for alternative installation techniques – 

PE 100-RC, DIN CERTCO, Berlin, Germany 

 

[3] EN 12814-3 

(2014-07) 

Testing of welded joints in thermoplastics semi-finished products — 

Part 3: Tensile creep test, Annex A: Resistance to slow crack growth, 

Beuth Verlag GmbH, Berlin, Germany 

 

[4] PA ACT 2.1-9 

(2013-09) 

Accelerated Creep Test (ACT) - Accelerated test method to verify the 

creep rupture strength of polyolefins (validation included), 

internal instruction for testing of HESSEL Ingenieurtechnik GmbH, 

Roetgen, Germany 

 

[5] DVS 2203-4 

Supplement 2 

2016-09 

Testing of welded joints of thermoplastic panels and pipes – 

Tensile creep test for resistance to slow crack growth in the full notch 

creep test (FNCT), DVS Media GmbH, Düsseldorf, Germany 
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3 Test sample 

 

Multilayer pipes (Type 2/3 according to PAS 1075 [1]) with 4 blue stripes on the outside were 

provided by Konti Hidroplast in Gevgelija, Republic of Macedonia and arrived at HESSEL Inge-

nieurtechnik on 09.06.2016. The pipes are characterised as described in table 1.  

 

Sample Layer Resin Batch Colour Certificate of 

Batchcontrol 

 outside Total HDPE XRC20B S213140009 black - 

C centre BorSafeTM HE 3494 LS-H 5150639 blue - 

 inside Total HDPE XRC20B S213140009 black - 

 

Table 1: Test Sample 

 

 

4 Specimen Preparation and Testing Conditions 

 

Specimens with parallel sides and square cross-sections (10 mm x 10 mm) were machined in 

axial direction from the inside wall of the pipe. Each specimen was notched perpendicular to the 

parallel sides’ in middle of the test specimen (figure 1). 

 

The tensile creep rupture tests 

were performed on 3 notched 

specimens following EN 12814-3 

Annex A [4] and the test 

instruction PA ACT 2.1-9 [5] 

using a solution of NM51 in 

demineralised water (2/100, w/w) 

at (90 ± 0.5) °C. The specimens 

were loaded by a constant tensile 

stress of (4.00 ± 0.02) N/mm² 

related to the remaining un-

notched cross-sections (ligament-

area). The creep rupture times 

were recorded.  
 Figure 1: FNCT-specimen under constant load 

 

 

 

 

 

 

                                                

1 Mixture of anionic and cationic detergents 

F

circumferential notch

F
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5 Test Results 

 

The results of the tested specimens are given in table 2. The creep rupture times were statisti-

cally evaluated according to DVS 2203-4 supplement sheet 2 [6] to calculate the geometric 

mean value and the scattering factor. The geometric mean value of specimens in the Full Notch 

Creep Tests (FNCT) under ACT conditions is above the requirement of 160 hours in the pipe 

stress cracking test following PAS 1075. The fracture surfaces of the specimens after the tests 

are shown in figure 2. 

 

Specimen- Rupture time Geometric Scattering- Remark 

designation [h] mean value [h] factor  

C1 1800.02 

1539.84 1.18 

Percentage of brittle fracture 

surface related to the liga-

ment-area > 30 % 

C2 1566.77 

C3 1294.62 

 

Table 2: Results of tensile creep tests on notched specimens (ACT)  

in an aqueous solution of 2 % NM5 at 90 °C and 4 N/mm² 

 

 

   
specimen C1 specimen C2 specimen C3 

Figure 2: Top view of the fracture surfaces (one half of each specimen) 

 

 

 

6 Conclusion 

 

The tested specimens from a 3-layer pipe (Type 2 according to PAS 1075) OD 250 x 

14.8 mm (SDR 17) meet the requirement of 160 hours in the pipe stress cracking test fol-

lowing PAS 1075. 
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