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Warning 

This programme is implemented by the Consortium Sogreah – GKW Consult - Ademe. The views 
expressed in this report do not necessarily reflect the views of the European Commission. 

This report has been done on the base of the norms available mid-2003 and bought by the Tacis Project: 
Improvement of the Solid Household Waste Management in Donetsk Oblast (Ukraine). The norms are 
submitted to copyrights by international laws, treaties and agreements. So it's not allowed to reproduce 
the full text of the norms and to distribute it within this report. 
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1. Context 

1.1. Principles 
A lot of projects of new sanitary landfills are appearing. But a "sanitary landfill" is not only a concept or 
words. The principle of the "sanitary landfill" is to be able to control all the phenomena and to guarantee 
the protection of the environment, and by there, the protection of the public health. It may be called "total 
warranty". 

Some obviousness must be recalled here. 

The best landfill can be a disaster if it's not correctly operated. This will be developed in another approach 
about the management of the landfills. But the construction and the equipments of the landfills must be 
orientated to facilitate the operation. Human nature is so that the less it will be convenient, the less often it 
will be done and the less correctly it will be done. For instance, all discharges of liquids must be done by 
gravity because the pumps are always a source of troubles. 

The main protection of the environment is made at the bottom: it's the protection of underground waters. 
When there will be put some tens meters of waste above the bottom, it will not be possible to repair it. So 
all precautions must be taken to guarantee the quality of the works on this bottom. 

The hazard of a landfill can occur for a lot of years: 25 to 50 years of biodegradation of the organic 
matters, centuries if there's chemical or toxic waste. So all the works aiming at the protection of the 
environment should have enough lifetimes. 

All catastrophic events must be integrated in the design and the construction as floods, landslips, 
earthquakes, as far they can be imagined as not impossible in the regional context. 

But moreover, the promoter of the landfill must be able to guarantee. And it's not a moral clause. 
According to the European Directive, a guarantee fund must be independently managed in aim to face all 
necessary works in case the operator of the landfill is failing. So the promoter must do his best at each 
step of the life of the landfill: the design, the construction, the operation, the management after closure. 
The question is so: how to determine "to do his best"? The subsidiary question is: how to prove (to the 
authorities and to the public) the best has been done? 

 

1.2. Norms and standards 
There's a key difference between the former Soviet Union's approach and the international approach 
about norms and standards. 

Historically, the notion of norm appeared in aim to favour a fair competition: how to compare products if 
they are not made with the same rules of art? So the norm is a consensus between the competitors 
agreeing that a product must be designed and manufactured according several criteria which are 
determining for the purpose of the product. So it became easy to for a manufacturer to advertise that his 
product was made according to the norm XXXX, and by the way comparable to the other competing 
products. This work of normalization has been entrusted to (and often refereed by!) public organisations, 
first national, then international. In parallel, anyone claiming he works according to a norm must be 
controlled by an independent organisation in aim to maintain the trust of the public toward the norms and 
the normalization. 

Today, the normalisation organisation proposes to the market to establish norms for a subject. Then a 
committee of experts is named to prepare the project of norm. This project is submitted to the critics of 
anyone, improved, and at least approved by the committee. Often, the norm is published as experimental 
norm during 1 or 2 years before to be officially adopted. 

National norms can be proposed to be international norms. There's 2 main organisations: CEN (European 
Committee of Normalisation) and ISO (International Standards Organisation). There are other 
international organisation specialized in particular domains (telecommunications, electricity, …). When a 
norm is adopted at the international level, it's applicable in all countries belonging to this organisation. 

The norm is a consensus for the market. It's really the key-point in the Western economy. If I buy 
something, I can ask for products made according to the norm XXXX. The providers are free to propose 
or not products or services applying the norm. If they want to sell to me, they must prove they respect the 
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norm. The customer decides what he includes in his specifications and the provider is free to agree with 
them. 

The knowledge evolves, the products evolve, the rules of art evolve, so the norms evolve. Some norms 
are periodically revised. New norms appear everyday. A key-point is the notion of rules of art. It's close to 
another concept largely developed in environment protection: the BAT = Best Available Technologies. 
The progress of the industry is constant but the innovation, although at the beginning, is often very 
expensive and the prices decrease when begins a mass production. The rules of art are what a good 
professional should reasonably do. A good professional must be a master in his domain. He must know 
all techniques in his domain and must be able to use it with a good level of quality and efficiency. The 
rules of art are a not-said consensus between good professionals. This notion appeared in the mid-age 
with the companions unions, if not as they claimed, with Master Hiram who is supposed to have built the 
Solomon's Temple. During centuries (if not millenniums) the rules of art have been very stable but the last 
two centuries have seen a faster and faster development of the science and the technology. So the rules 
of art must follow this faster evolution. It's a common drawback of the norms to be accused to fossilize the 
technique, and by the way, the market. 

All these developments aim to say that the soviet approach of the norms was disconnected of the 
international movement of normalisation. The norm was the rule decided by the bureaucracy. Everything 
had to be done according to the norm until somebody decided to change the norm. The New Independent 
States have inherited of the former soviet organisation of the norms and almost all of them have not yet 
adhered to the international organisations. Globally, it can be also said that since the break of the Soviet 
Union, a lot of other priorities appeared and since 1991 nobody really took care to concretize in the 
national norms the catching up of the technical progress of the Western sphere. As comment, it was also 
necessary to protect the domestic market against the competition of foreign products and the norms were 
also a way to get that. In the context when everybody wants to adhere to the World Trade Organisation 
and/or to the European Union, and/or to the NATO, and/or to the OECD, the adhesion to the international 
organisations of normalisation will be a key-point. The most difficult will be to launch a "cultural revolution" 
as the norms are an expression of the free market and not a bureaucratic decision. 

 

1.3. Norms for the landfills 
The sanitary landfill is a concept developed primarily in North America. The first applications of the 
geomembranes were experienced in Canada and USA in the 80's. So a lot of norms have been 
developed by the ASTM which is introducing itself as: 

ASTM International is one of the largest voluntary standards development organizations in the world-a 
trusted source for technical standards for materials, products, systems, and services. Known for their high 
technical quality and market relevancy, ASTM International standards have an important role in the 
information infrastructure that guides design, manufacturing and trade in the global economy. 

ASTM International, originally known as the American Society for Testing and Materials (ASTM), was 
formed over a century ago, when a forward-thinking group of engineers and scientists got together to 
address frequent rail breaks in the burgeoning railroad industry. Their work led to standardization on the 
steel used in rail construction, ultimately improving railroad safety for the public. As the century 
progressed and new industrial, governmental and environmental developments created new 
standardization requirements, ASTM answered the call with consensus standards that have made 
products and services safer, better and more cost-effective. The proud tradition and forward vision that 
started in 1898 is still the hallmark of ASTM International. 

Progressively, Europe developed also the sanitary landfill with its Directive but this last one only exposes 
principles and results to get. Several countries as France were more acute in the details. So today we can 
find more and more national norms applicable to the landfill design and construction, and progressively 
CEN and ISO norms. 

The general objective is to apply the international "state of art" for the construction of new sanitary 
landfills in CIS countries. It's required both by the authorities and the IFIs that can help for the financing of 
these landfills. This report will review domain by domain which norms can be reasonably applied. 
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2. Generalities 

2.1. Eurocodes 
The structural Eurocodes are a set of unified international codes of practice for designing buildings and 
civil engineering structures, which will eventually replace national codes in the European Union. 

The complete suite of structural Eurocodes are being produced by the Comité Européen de Normalisation 
(CEN), the European committee for standardisation. CEN presently has 28 members. 

There are ten Eurocodes, each consisting a number of parts. EN 1990 gives all the operative material 
independent rules (e.g. partial factors for actions, load combination expressions for ultimate and 
serviceability limit states). EN 1997 developed on the base of the French ENV 1997-1 of 1994 concerns 
geotechnical design. 

 

EN1997 Eurocode 7: Geotechnical design 
EN1997 Eurocode 7 is in three parts. 

� Part 1: General rules, covers The general basis for the geotechnical aspects of the design of 
buildings and civil engineering works, assessment of geotechnical data, use of ground 
improvement, ground reinforcement, dewatering and fill. Geotechnical design of spread 
foundations, piles, retaining structures, embankments and slopes. Calculation rules for actions 
originating from the ground e.g. earth and ground water pressures 

� Part 2: Design assisted by laboratory testing covers requirements for the execution, 
interpretation and use of results of laboratory tests to assist in the geotechnical design of 
structures. 

� Part 3: Design assisted by field-testing covers the requirements for the execution, 
interpretation and use of results of field tests to assist in the geotechnical design of structures. 

 

EN 1997-1 June 2005 Eurocode 7: Geotechnique calculations- Part 1: General rules 
Index of classification: P94-251-1 

The EN 1997 standard must be used jointly with EN 1990:2002 standard, which defines the principles 
and the exigencies in matter of safety and aptitude to service, describes the basic principles of calculation 
and of checking of the structures and gives the directives on the aspects linked to their liability. The EN 
1997 standard must be applied to the geotechnical aspects of the calculation of the buildings and civil 
survey works. It is divided in several parts (see 1.1.2 & 1.1.3). The EN 1997 standard treats the 
exigencies of resistance, stability, aptitude to service and durability of the works. The other exigencies, for 
instance those that concern the thermal or sound insulation, are not tackled. The numerical values of the 
actions on the buildings and civil works that are to take into account in the calculation are provided by the 
EN 1991 standard, according to the types of construction. The actions due to the terrain, as the earths 
pressures, must be calculated according to the rules of Eurocode 7.  Separate European standards must 
be used for the treatment of questions of execution and work hand. They are noted in the concerned 
sections. In the EN 1997 standard, the execution is treated in the measure it is necessary in aim to 
ensure the conformity with the hypotheses of the rules of calculation. The EN 1997 standard doesn't treat 
the particular exigencies of the seismic calculations. The EN 1998 standard gives complementary rules 
for the seismic calculation that complete or adapt the rules of the present standard. 

 

We want to headlight the following points of the EN1997. 

Section 2 Bases of the geotechnical calculation 

2.1 Exigencies of calculation 

All work must be designed and calculated in conformity with the general principles of sizing given in 
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EN1991 Eurocode 1: Actions on structures. 

The landfills belong to the Geotechnical category 2: This category includes the works and foundations 
classical types that don't offer abnormal risks or unusual conditions of ground or load or exceptionally 
difficult. The works of the geotechnical category 2 require geotechnical quantitative data and calculations 
that allow to justify that the fundamental requirements will be satisfied, but routine procedures can be 
used for on the field and laboratory tests as for the calculation and the execution of the works. 

2.4 Geotechnical sizing by the calculation 

The choice of the characteristic values of the properties of the soils and the rocks must be done from the 
results of tests in laboratory and on the field.  

The choice of the characteristic values of the properties of the soils and the rocks must take into account 
the following elements: 

� The geological documents and other information as data from previous projects; 

� The variability of the values of the considered properties; 

� The importance of the area of ground that governs the behaviour of the geotechnical work toward 
the considered limit-state; 

� The influence of the quality of realization of the works on the brought or treated soils; 

� The effects of the activities of construction on the properties of the ground in place. 

2.8 Report of geotechnical calculation 

The hypotheses, the data, the calculations and the results of the verification of the safety and the aptitude 
to service must be collected in a report of geotechnical sizing. 

The level of detail of the report of geotechnical sizing will depend a lot of the type of project. It's advisable 
to include the following points in the report, with links to the report of general investigation of the field and 
other detailed documents: 

• Description of the site and the neighbourhood; 

• Description of the conditions of the field; 

• Description of the projected work, including the actions; 

• The values of calculation of the properties of the soils and rocks, including their justification, when 
it's appropriate; 

• The list of the applied codes and norms; 

• The statement of the admitted level of risks; 

• The geotechnical calculations and drawings; 

• The list of the points to be checked during the execution of the works or requiring maintenance or 
follow-up. 

The report of geotechnical sizing must include a programme of control and monitoring when it's 
appropriate. The points which require verifications during the execution of the works or which require 
maintenance after the end of the construction works must be clearly identified in the report. When 
necessary verifications have been done during the execution of the works, they must be noted in a 
complementary report. 

Section 3 Geotechnical data 

3.3 Estimation of the geotechnical parameters 

Characteristics of the soils 

The soils and rocks must be identified. The material must be visually inspected and described according 
to a recognized nomenclature. The following properties can be checked: 

• Granulometric curve 
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• Volumetric weight 

• Natural water content 

• Atterberg's limits 

• Carbonates content 

• Organic matters content 

• Compacting degree (Proctor test) 

• Resistance to shearing 

• Permeability coefficient 

• Inflating index 

• Uniaxial compression resistance 

• Triaxial compression resistance 

Section 5 Embanking, lowering down of watertable, improvement or enhancement of the grounds 

5.1 Generalities 

The dispositions of this section apply when an adequate state of the ground is got by: 

� Settling of embanking made of soil or granular material; 

The situations where a soil or a granular material is settled for the construction of works of civil survey 
include: 

� The sanitary landfills in general, including the hydraulic embankings, the embanking for the 
landscape management and the materials extracted from the borings; 

And as a whole, the Section 12 must be applied. 

Section 12 Embanking 

12.1 Generalities 

12.2 Limit-states 

12.3 Actions and situations of calculation 

12.4 Considerations relative to the calculation and the construction 

12.5 Calculation at the ultimate limit-states 

12.6 Calculation at the service limit-states 

12.7 Monitoring 
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5. Geosynthetics 

The first step is usually to choose which geomembrane will be used and to order it. So a first norm2 
summarizes the criteria of specification of a geomembrane. 

EUROPEAN STANDARD EN 13968 Geomembranes - Product Specification 
This norm summarizes the norms applicable to the use of geomembranes for the pertinent characteristics 
and the methods of test. 

The geomembranes must be submitted to test accordingly the method of test specified in the present 
section according to the pertinent characteristics for the planned use. These characteristics are specified 
in the norms relevant to the different applications (prEN 13361, prEN 13362, prEN 13491, prEN 13492 et 
prEN 13393). A general summary of the characteristics of the geomembranes is given Table 2. 

NOTE: the Table 1 gives a summary of the pertinent methods of test by number of reference. The details 
or the modifications of these methods of test are specified in the paragraphs 4.1 to 4.3. 

As they are used for the construction of landfill, we have reproduced the paragraphs concerning the 
thermoplastic or elastomer based geomembranes. The clay geosynthetic based felts (as commercial 
brand BENTOMAT) may be used for the enhancement of the watertightness or in for the construction of 
leachates treatment ponds. In such a case, the corresponding norms exist. 

4.1 Pertinent characteristics of the product and methods of test for the thermoplastic or 
elastomer based geomembranes 
4.1.1 Dimensional characteristics of the rolls 

The length and the width of the rolls, indicated by the manufacturer, must be determined according to 
prEN 1848-2. 

4.1.2 Thickness 

The thickness must be determined according to the prEN 1849-2. If an external layer is present and made 
of the same polymer than the internal layer of the geomembrane, the thickness of this external layer must 
be included in the effective thickness. 

4.1.3 Mass by surface unit 

The mass by surface unit must be determined according to the prEN 1849-2. 

4.1.4 Index of inflating 

This characteristic is not pertinent for the thermoplastic or elastomer based geomembranes. 

4.1.7 Permeability to liquids 

The permeability to liquids must be determined according to the WI 00189067. 

4.1.8 Permeability to gases 

The permeability to gases must be determined according to the ASTM D 1434. 

4.1.9 Resistance to the traction 

The resistance to the traction must be determined in the lengthwise and the widthwise of the 
geomembrane according to the prEN 12113-2. The method A must be used for the reinforced 
membranes. The method B, with a test speed of 100 mm/mn or 500 mm/mn, must be used for the 
homogenous geomembranes. 

4.1.10 Elongation at the maximal load 

The elongation at the maximal load must be determined in the lengthwise and the widthwise of the 
geomembrane according to the prEN 12113-2. The method A must be used for the reinforced 
membranes. The method B, with a test speed of 100 mm/mn or 500 mm/mn, must be used for the 
homogenous geomembranes. 

4.1.11 Resistance to the static puncture 

The resistance to the static puncture must be determined according to the EN ISO 12236. 

4.1.12 Resistance to the bursting 
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The resistance to the bursting must be determined according to the WI 00189064. 
4.1.13 Resistance to the tearing 
The resistance to the tearing must be determined according to the ISO 34, Method B, procedure (a), with 
a test speed of 500 mm/mn. 

4.1.14 Friction (direct shearing) 

The characteristics of friction (method of direct shearing) must be determined according to the prEN ISO 
12957-1. 

4.1.15 Friction (inclined plane) 

The characteristics of friction (method of inclined plane) must be determined according to the prEN ISO 
12957-2. 

4.1.16 Damages during the construction 

The resistance to the damages during the construction must be determined according to the NF P 84-
510. 

4.1.17 Resistance to shocks 

The resistance to shocks must be determined according to the WI 00189014. 

4.1.18 Properties of tensile creep and creep rupture behaviour 

The properties of tensile creep must be determined according to the EN ISO 13431. 

4.1.19 Properties of relaxation 

The properties of relaxation must be determined according to the DIN 53441. 

4.1.20 Permeability to water of the joints 

This characteristic is not pertinent for the thermoplastic or elastomer based geomembranes. Pertinent 
data are provided by the test of resistance to shearing of the joints (4.1.21). 

4.1.21 Resistance to shearing of the joints 

The resistance to shearing of the joints must be determined according to the prEN 12317-2. The quality of 
the joint must be determined by the results constraint – deformation of the tests, by the mode and the 
places of rupture. 

4.1.22 Behaviour at low temperature 

The behaviour at low temperature (folding at low temperature) must be determined according to the prEN 
495-5. 

4.1.23 Thermal dilatation 

The thermal dilatation must be determined according to the ASTM D 696. 

4.1.24 Resistance to ageing 

The resistance to UV ageing must be determined according to the ENV 12224. For the applications 
provoking short time exposures, a test of ageing of 500 hours is recommended. For the applications 
provoking long time or permanent exposures, a test of ageing of 7000 hours is recommended. 

4.1.25 Chemical resistance 

The chemical resistance of a thermoplastic or elastomer based geomembrane must be determined 
according to the EN 14030. When a geomembrane is used as a part of a watertight layer or a watertight 
cover of a landfill, specific tests must be done with a saturated calcium hydroxide solution, 5 % 
sulphurous acid and 10% sodium chloride. 

4.1.26 Resistance to microorganisms 

The resistance to microorganisms must be determined according to the ENV 12225. 

4.1.27 Resistance to oxidation 

The resistance to oxidation must be determined according to the ENV ISO 13438 at 100 °C during 16 
weeks. 

4.1.28 Fissuring of constraint 
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The resistance to the fissuring due to environing constraints must be determined according to the ASTM 
D 5397. 
4.1.29 Leaching of soluble elements in water 

If the geomembrane contains elements soluble in water, for instance plasticizers, the quantity of soluble 
in water elements must be determined according to the SIA 280, part 13. 

4.1.30 Resistance to the cycles of moisturizing - drying 

This characteristic is not pertinent for the thermoplastic or elastomer based geomembranes. 

4.1.31 Resistance to the cycles of frosting - defrosting 

This characteristic is not pertinent for the thermoplastic or elastomer based geomembranes. 

4.1.32 Resistance to the penetration of the root 

The resistance to the penetration of the root must be determined according to the SIA 280, part 11. 

 

  Method of test 

N° Characteristic 
Thermoplastic or 
elastomer based 
geomembranes 

Bituminous 
Geomembranes 

Clay geosynthetic 
based felts 

1 Dimensional characteristics prEN 1848-2 prEN 1848-1 
EN ISO 10320 

(length, width) of 
the rolls 

2 Thickness prEN 1849-2 prEN 1849-1 EN 964-1 
3 Mass per unit of surface prEN 1849-2 prEN 1849-1 WI 00189066 
4 Index of inflating NP NP ASTM D 5890 

5 Content of montmorillonite NP NP Annex A of the 
present norm 

6 Absorption of water by the clay NP NP DIN 18132 
Hydraulic properties 
7 Permeability to liquids WI 00189067 WI 00189067 ASTM D 5887 
8 Permeability to gases ASTM D 1434 ASTM D 1434 ASTM D 5887 

Mechanical properties 
9 Resistance to the traction prEN 12113-2 prEN 12331-1 EN ISO 10319 
10 Elongation at the maximal load prEN 12113-2 prEN 12331-1 EN ISO 10319 
11 Resistance to the static puncture EN ISO 12236 EN ISO 12236 EN ISO 12236 
12 Resistance to the bursting WI 189064 WI 189064 WI 189064 
13 Resistance to tearing ISO 34-2 prEN 12310-1 NP 
14 Friction (direct shearing) prEN ISO 12957-1 prEN ISO 12957-1 prEN ISO 12957-1 
15 Friction (inclined plane) prEN ISO 12957-2 prEN ISO 12957-2 prEN ISO 12957-2 
16 Damages during the construction NF P 84-510 NF P 84-510 NF P 84-510 
17 Resistance to shocks WI 00189014 WI 00189014 WI 00189014 
18 Tensile creep EN ISO 13431 EN ISO 13431 EN ISO 13431 
19 Relaxation DIN 53441 DIN 53441 DIN 53441 
Performances of the joints 
20 Permeability to water of the joints NP NP ASTM D 5887 
21 Resistance to shearing of the joints prEN 12317-2 prEN 12317-1 NP 
Thermal properties 
22 Behaviour at low temperature prEN 495-5 prEN 1109 NP 
23 Thermal dilatation ASTM D 696 ASTM D 696 ASTM D 696 
Durability and chemical resistance 
24 Resistance to ageing ENV 12224 ENV 12224 ENV 12224 
25 Chemical resistance EN 14030 EN 14030 ISO 12960 
26 Resistance to micro-organisms ENV 12225 ENV 12225 ENV 12225 
27 Resistance to oxidation ENV ISO 13438 ENV ISO 13438 ENV ISO 13438 
28 Fissuring of constraint ASTM D 5397 NP NP 

29 Leaching of soluble elements in 
water SIA 280-13 SIA 280-13 SIA 280-13 

30 Resistance to the cycles of 
moisturizing - drying NP NP Annex B of the 

present norm 
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(under 
preparation) 

31 Resistance to the cycles of frosting 
- defrosting NP NP Annex C of the 

present norm 

32 Resistance to the penetration of the 
root SIA 280-11 SIA 280-11 SIA 280-11 

 NP = Non Pertinent    
Table 1: Pertinent characteristics and methods of test of the geomembranes 

 
Pertinent characteristics of the geomembranes according to the planned use 

The data relative to the specified characteristics in Table 2 must be obtained according to the pertinent 
methods of test of the section 4. If data relative to complementary characteristics are necessary, only the 
methods of test specified in section 4 must be used. 

Characteristic Dams & 
dykes Canals 

Tunnels & 
underground 

works 

Liquid 
Waste 

Solid 
Waste 

Designation of the product      
Dimensional characteristics (length, width) of 
the rolls   x   

Thickness x x x   
Mass per unit of surface      
Index of inflating      
Content of montmorillonite      
Absorption of water by the clay      
Hydraulic properties      
Permeability to liquids x x x x x 
Permeability to gases    x x 
Mechanical properties      
Resistance to the traction x x x x x 
Elongation at the maximal load      
Resistance to the static puncture x x    
Resistance to the bursting    x x 
Resistance to tearing      
Friction (direct shearing) x x  x x 
Friction (inclined plane) x x  x x 
Damages during the construction x x  x x 
Resistance to shocks   x   
Tensile creep    x x 
Relaxation    x x 
Performances of the joints      
Permeability to water of the joints x x  x x 
Resistance to shearing of the joints x x x x x 
Thermal properties      
Behaviour at low temperature   x   
Thermal dilatation x x    
Durability and chemical resistance      
Resistance to ageing x x    
Chemical resistance   x x x 
Resistance to micro-organisms x x    
Resistance to oxidation    x x 
Fissuring of constraint      
Leaching of soluble elements in water x x x   
Resistance to the cycles of moisturizing - drying x x    
Resistance to the cycles of frosting - defrosting x x    
Resistance to the penetration of the root     x 

Table 2: Pertinent characteristics of the geomembranes according to the planned use 
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6. Pipes and drains 

On a sanitary landfill, the drainage and collection networks of the biogas and the leachates are made of 
HDPE (High Density PolyEthylene). It's a key-point for the protection of the environment. The following 
norms can be usefully applied for the construction of these networks. 

DIN 16961-2, Publication date: 2000-03 
Pipes and fittings of thermoplastics materials with profiled wall and smooth pipe inside - Part 2: Technical 
delivery specifications 

DIN 16963-1, Publication date: 1980-08 
Pipe Joints and Elements for High Density Polyethylene (HDPE) Pressure Pipelines, Types 1 and 2; Pipe 
Bends of Segmental Construction for Butt-welding, Dimensions 

DIN 16963-2, Publication date: 1983-02 
Pipe joint assemblies and fittings for types 1 and 2 high-density polyethylene (HDPE) pressure pipes; 
tees and branches produced by segment inserts and necking for butt welding; dimensions 

DIN 16963-3, Publication date: 1980-08 
Pipe Joints and Elements for High Density Polyethylene (HDPE) Pressure Pipelines, Types 1 and 2; Pipe 
Bends for Butt-welding, Dimensions  

DIN 16963-4, Publication date: 1988-11 
Pipe joint assemblies and fittings for high-density polyethylene (PE-HD) pressure pipes; adaptors for 
fusion jointing, flanges and sealing elements; dimensions 

DIN 16963-8, Publication date: 1980-08 
Pipe Joints and Elements for High Density Polyethylene (HDPE) Pressure Pipelines, Types 1 and 2; 
Injection Moulded Elbows for Socket-welding, Dimensions 

DIN 16963-9, Publication date: 1980-08 
Pipe Joints and Elements for High Density Polyethylene (HDPE) Pressure Pipelines, Types 1 and 2; 
Injection Moulded Tee Pieces for Socket-welding, Dimensions 

DIN 16963-10, Publication date: 1980-08 
Pipe Joints and Elements for High Density Polyethylene (HDPE) Pressure Pipelines, Types 1 and 2; 
Injection Moulded Sockets and Caps for Socket-welding, Dimensions 

DIN 16963-13, Publication date: 1980-08 
Pipe Joints and Elements for High Pressure Polyethylene (HDPE) Pressure Pipelines, Types 1 and 2; 
Turned and Pressed Reducing Sockets for Butt-welding, Dimensions 

DIN 16963-14, Publication date: 1983-06 
Pipe joint assemblies and fittings for types 1 and 2 high-density polyethylene (HDPE) pressure pipes; 
injection moulded reducers and nipples for socket welding; dimensions 

DIN 16963-15, Publication date: 1987-06 
Pipe joint assemblies and fittings for high-density polyethylene (HDPE) pressure pipes; pipe couplings; 
dimensions 

DIN 19535-10, Publication date: 2000-01 
High-density polyethylene (PE-HD) pipes and fittings for hot-water resistant waste and soil discharge 
systems (HT) inside buildings - Part 10: Fire behaviour, quality control and installation recommendations 

DIN 19537-1, Publication date: 1983-10 
High density polyethylene (HDPE) pipes and fittings for drains and sewers; dimensions 

DIN 19537-2, Publication date: 1988-01 
High-density polyethylene (HDPE) pipes and fittings for drains and sewers; technical delivery conditions 

ASTM F 2136, Publication date: 2005 
Standard Test Method for Notched, Constant Ligament-Stress (NCLS) Test to Determine Slow-Crack-
Growth Resistance of HDPE Resins or HDPE Corrugated Pipe 

ASTM F 2160, Publication date: 2005 
Standard Specification for Solid Wall High Density Polyethylene (HDPE) Conduit Based on Controlled 
Outside Diameter (OD) 
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DVGW G 477, Publication date: 1983-04 
Manufacture, quality assurance and testing of pipes of PVC rigid (polyvinyl chloride rigid) and HDPE 
(polyethylene rigid) for gas lines and requirements on pipe couplings and pipeline parts 

DVGW W 320, Publication date: 1981-09 
Manufacture, quality assurance and testing of pipes of PVC rigid (polyvinyl chloride rigid), HDPE 
(polyethylene rigid) and LDPE (polyethylene soft) for water supply and requirements on pipe couplings 
and pipeline parts 

ISO 3458:1976 
Assembled joints between fittings and polyethylene (PE) pressure pipes - Test of leakproofness under 
internal pressure 

ISO 3459:1976 
Polyethylene (PE) pressure pipes - Joints assembled with mechanical fittings - Internal under-pressure 
test method and requirement 

ISO 3501:1976 
Assembled joints between fittings and polyethylene (PE) pressure pipes - Test of resistance to pull out 

ISO 3503:1976 
Assembled joints between fittings and polyethylene (PE) pressure pipes - Test of leakproofness under 
internal pressure when subjected to bending 

ISO 3663:1976 
Polyethylene (PE) pressure pipes and fittings, metric series - Dimensions of flanges 

ISO 4059:1978 
Polyethylene (PE) pipes - Pressure drop in mechanical pipe-jointing systems - Method of test and 
requirements 

ISO 8772:1991 
High-density polyethylene (PE-HD) pipes and fittings for buried drainage and sewerage systems - 
Specifications 

ISO 8779:2001 
Polyethylene (PE) pipes for irrigation laterals - Specifications 

ISO 9625:1993 
Mechanical joint fittings for use with polyethylene pressure pipes for irrigation purposes 

ISO 10146:1997 
Crosslinked polyethylene (PE-X) pipes - Effect of time and temperature on the expected strength 

ISO 10147:2004 
Pipes and fittings made of cross-linked polyethylene (PE-X) - Estimation of the degree of cross-linking by 
determination of the gel content 

ISO 10837:1991 
Determination of the thermal stability of polyethylene (PE) for use in gas pipes and fittings 

ISO 11413:1996 
Plastics pipes and fittings - Preparation of test piece assemblies between a polyethylene (PE) pipe and 
an electrofusion fitting 

ISO 11414:1996 
Plastics pipes and fittings - Preparation of polyethylene (PE) pipe/pipe or pipe/fitting test piece assemblies 
by butt fusion 

ISO/TR 11647:1996 
Fusion compatibility of polyethylene (PE) pipes and fittings 

ISO 12176-1:1998 
Plastics pipes and fittings - Equipment for fusion jointing polyethylene systems - Part 1: Butt fusion 

ISO 12176-2:2001 
Plastics pipes and fittings - Equipment for fusion jointing polyethylene systems - Part 2: Electrofusion 

ISO 12176-3:2000 
Plastics pipes and fittings - Equipment for fusion jointing polyethylene systems - Part 3: Operator's badge 
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ISO 12176-4:2003 
Plastics pipes and fittings - Equipment for fusion jointing polyethylene systems - Part 4: Traceability 
coding 

ISO 13480:1997 
Polyethylene pipes - Resistance to slow crack growth - Cone test method 

ISO 13761:1996 
Plastics pipes and fittings - Pressure reduction factors for polyethylene pipeline systems for use at 
temperatures above 20 degrees C 

ISO 13953:2001 
Polyethylene (PE) pipes and fittings - Determination of the tensile strength and failure mode of test pieces 
from a butt-fused joint 

ISO 13954:1997 
Plastics pipes and fittings - Peel decohesion test for polyethylene (PE) electrofusion assemblies of 
nominal outside diameter greater than or equal to 90 mm 

ISO 13955:1997 
Plastics pipes and fittings - Crushing decohesion test for polyethylene (PE) electrofusion assemblies 

ISO 13957:1997 
Plastics pipes and fittings - Polyethylene (PE) tapping tees - Test method for impact resistance 

ISO 14236:2000 
Plastics pipes and fittings - Mechanical-joint compression fittings for use with polyethylene pressure pipes 
in water supply systems 

ISO 14531-1:2002 
Plastics pipes and fittings - Cross-linked polyethylene (PE-X) pipe systems for the conveyance of 
gaseous fuels - Metric series - Specifications - Part 1: Pipes 

ISO 14531-2:2004 
Plastics pipes and fittings - Cross-linked polyethylene (PE-X) pipe systems for the conveyance of 
gaseous fuels - Metric series - Specifications - Part 2: Fittings for heat-fusion jointing 

ISO 15594:2003 
Plastics piping systems for industrial applications - Polybutene (PB), polyethylene (PE) and polypropylene 
(PP) - Specifications for components and the system - Metric series 

ISO 15875-1:2003 
Plastics piping systems for hot and cold-water installations - Cross-linked polyethylene (PE-X) - Part 1: 
General 

ISO 15875-2:2003 
Plastics piping systems for hot and cold-water installations - Cross-linked polyethylene (PE-X) - Part 2: 
Pipes 

ISO 15875-3:2003 
Plastics piping systems for hot and cold-water installations - Cross-linked polyethylene (PE-X) - Part 3: 
Fittings 

ISO 15875-5:2003 
Plastics piping systems for hot and cold-water installations - Cross-linked polyethylene (PE-X) - Part 5: 
Fitness for purpose of the system 

ISO 15875-7:2003 
Plastics piping systems for hot and cold-water installations - Cross-linked polyethylene (PE-X) - Part 7: 
Guidance for the assessment of conformity 

ISO 16241:2005 
Notch tensile test to measure the resistance to slow crack growth of polyethylene materials for pipe and 
fitting products (PENT) 

ISO/TR 19480-2005 
Polyethylene pipes and fittings for the supply of gaseous fuels or water - Training and assessment of 
fusion operators (available in English only) 

EN 12007-2 (2000) 
Gas supply systems - Gas pipelines for maximum operating pressure up to and including 16 bar - Part 2: 
Specific functional recommendations for polyethylene (MOP up to and including 10 bar) 
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EN 12099 (1997) 
Plastics piping systems - Polyethylene piping materials and components - Determination of volatile 
content 

EN 12106 (1997) 
Plastics piping systems - Polyethylene (PE) pipes - Test method for the resistance to internal pressure 
after application of squeeze-off 

EN 12201-1 (2003) 
Plastics piping systems for water supply - Polyethylene (PE) - Part 1: General 

EN 12201-2 (2003) 
Plastics piping systems for water supply - Polyethylene (PE) - Part 2: Pipes 

EN 12201-3 (2003) 
Plastics piping systems for water supply - Polyethylene (PE) - Part 3: Fittings 

EN 12201-5 (2003) 
Plastics piping systems for water supply - Polyethylene (PE) - Part 5: Fitness for purpose of the system 

EN 13244-1 (2003) 
Plastics piping systems for buried and above-ground pressure systems for water for general purposes, 
drainage and sewerage - Polyethylene (PE) - Part 1: General 

EN 13244-2 (2003) 
Plastics piping systems for buried and above-ground pressure systems for water for general purposes, 
drainage and sewerage - Polyethylene (PE) - Part 2: Pipes 

EN 13244-3 (2003) 
Plastics piping systems for buried and above-ground pressure systems for water for general purposes, 
drainage and sewerage - Polyethylene (PE) - Part 3: Fittings 

EN 13244-5 (2003) 
Plastics piping systems for buried and above-ground pressure systems for water for general purposes, 
drainage and sewerage - Polyethylene (PE) - Part 5: Fitness for purpose of the system 

NF T54-070 (1978) 
High density polyethelene (PE-HD) pipes and fittings. Chemical resistance with respect to fluids to be 
conveyed 
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Notes 
                                                      
1 The Benoto system is the forerunner of large diameter bored piles. A double-walled casing is pressed into the ground during 
alternate turning (cork-screw motion). Special joints have been developed to transfer the high torque applied during casing 
installation. When the desired depth has been reached (or while the tube is being installed), the soil is removed with a hammer grab 
or auger. After the casing has been filled with concrete it is pulled up in short intervals in an oscillating motion. After each extraction 
step, the casing is pushed down a few centimetres. This process compacts the concrete and improves the contact between the 
concrete and the soil. The diameter of the pile can vary from 0.50 m up to 2.00 m. The pile can be raked to 14 degrees. (Copyright 
©1998-2005 Webforum Europe AB) 

 
2 In June 2005, this norm has been replaced by the EN 13967 Flexible sheets for waterproofing - Plastic and rubber damp proof 
sheets including plastic and rubber basement tanking sheet - Definitions and characteristics 
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