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HIGH DENSITY POLYETHYLENE PIPES (HDPE)

1.General

High Density Poly Ethylene pipes shall comply with ISO 4427-1996 (E) and 1SO.161-1: 1996
The pipes shall be designed for a nominal working pressure Class of PN 16.

Designation of material of PE.100. Pipes designated as PE.100 shall be jointed with push-fit

coupling or compression fittings or electro fusion, or mechanical fittings.

The pipes designated as PE 100 shall have maximum allowable hydrostatic design stress of 8

Mpa. and minimum Required Strength (MRS) of 10 Mpa. at 50 years and 20 °C.

The nominal outside diameter and wall thickness of the pipes are as shown in the following

table :
Nominal Wall
Outside Thickness(mm)
Diameter (mm)
25 2.3
32 3
63 5.8
125 11.4

The length of the coiled pipes shall be 50-100 m or straight lengths if the pipe are to be coiled
this must be done at temperature not less than 30°C. For sizes > 63 mm all coils shall be

securely, banded with tough tape which cannot be removed except by butting.

The minimum diameter of the rollers for coiled pipe should be such that kinking of the pipe is

prevented.

The minimum internal diameter of the rollers shall not be less than 24 times the nominal

outside diameter of the pipe. with a minimum of 600 mm

The ends of the pipe shall be plugged or covered.

1. Materials of pipes:

The pipes shall be manufacture from polyethylene containing only those antioxidants, UV
stabilizers and pigments necessary for the manufacture of potable water pipes and shall be
either black or black with blue stripes and comply with (ISO 4427).

The Contractor shall provide an approved third party certificate to verify the above.

Materials in contact with or likely to come into contact with potable water shall not constitute a
toxic hazard, shall not support microbial growth and shall not give rise to unpleasant taste or
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odor and cloudiness or discoloration of the water. Concentration of substances, chemicals and
biological agents leached from materials in contact with potable water, and measurements of
the relevant organoleptic /physical parameters shall not exceed the maximum values
recommended by the World Health Organization (WHO, 1984) or as required by the EEC,
Council Directive of 15 July 1980, official Journal of the European Communities ,L 229 ,pp.11 to
29) on the quality of water intended for human consumption, whichever is the more stringent in
each case.

Material of unknown composition shall not be used. Only Polyethylene granules that are
approved and listed by International approval bodies (i.e. DVGW Germany / DWI UK or
equivalent) shall be used in the manufacturing of PE pipes supplied.

Recycled material generated from a manufacturer’'s own production of pipes should not be
used.

Non-metallic products in contact with, or likely to come into contact with, potable water shall
comply with the requirements of BS 6920, 1996.

Carbon black content according to ISO 6964.

The pipe manufacturer shall provide evidence of the nominal values of the density, melt flow
rate (index) of the raw material.

The density of the raw material (compound) shall not be les than 0.950 gm/cm?. The pipe
manufacture shall provide evidence of the nominal value of the density once, at the beginning
of the contract upon delivery of material on site, and as instructed by the Engineer.

Density test for raw material and pipes shall be performed according to ISO 1183 or equivalent.

Melt flow rate (MFR) this shall be determined to the method given in ISO 1133 or equivalent.
MFR shall be less that 1.0 gm/10 min. tested at 190/5 kg, change of (MFR) by processing shall

be less than 20%.

2 . Quality of Pipes
The manufacturer’s shall operate a quality system conforming to ISO 9001/9002 as applicable.

This shall include a quality plan whereby details and results for each test, shall be made
available to the purchaser or his representative on request. The manufacturer’s shall have a
written declaration that the polyethylene pipes, which they produce for use in public water
supplies are manufactured from the granules approved and listed by International approval
bodies (i.e. DVGW Germany / DWI UK or equivalent) and that no chemicals or recycled

materials are added.
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2.1: Testing Status

General:
Type and batch release tests are carried out by the pipe manufacturer to demonstrate
compliance with relevant standard.

Type Tests:

1. Short term hydrostatic strength at 20°C 100 hour according to ISO 1167/1996.

2. Long term hydrostatic strength at 80°C at 1000 hour according to 1ISO 1167/1996.

3. Long term 80°C stress crack resistance on notched pipe. When tested in
accordance with 1SO 13479. Notched pipe test the pipe shall not fail within 1000
hours when pressurized at 9.2 bar (PE 100)). This test shall be carried out on SDR
1llpipe.

4.  Suitability of non-metallic products for use in contact with drinking water intended for
Human consumption with regard to the Quality of Water according to BS 6920: 1996.

Hydrostatic Strength:

When tested in accordance with ISO 1167, the pipes shall conform to the requirements given in

table below.

Table — Hydrostatic Strength of Pipes (MPa)

Pipe Material Test Stress 100 | Test Stress 165 | Test Stress 1000
Hour at 20°C Hour at 80°C Hour at 80°C
PE100
12.4 55 5.0

For locally manufacture pipes; (regarding test 4 mentioned above) random samples will be
taken from production under a quality assurance system once every 15 months or the
requirements shall be met whenever a change or an introduction of a new or modified raw

material (compound) has occurred.

For imported pipes; following the delivery of imported pipes to final destination, for each batch

delivered, samples will be taken at random to be tested according to BD 6920 dated 1996.

For tests 1, 2, 3 once per size group.

2.2 Batch Release Test / Factory Testing

Before releasing any batch of pipe, the supplier is required to carry out basic tests specified
below:

1. Dimensions and appearance 1SO 4427 1996.

2.Thermal stability ISO 4427.

3.Tensile properties, elongation — according to 1ISO 6259 — 1997. 3.

4. Melt flow rate ISO 1133 — 1997.

5. Short term 80°C stress crack resistance on notched pipe 1ISO 13479-1997.
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All type and batch release tests shall be conducted by pipe manufacturer and shall
be witnessed and verified by third party.

An approved list of accredited third party agencies is issued by Governmental Tenders

Directorate ( GTD ). Only recognized third party by ( GTD ) may be used by manufacturer or

contractor.

Third party shall verify that pipes are produced in compliance with ISO 4427.

No pipe shall be accepted unless all type and batch release tests have been passed.

2.3. Test after Delivery / Acceptance Tests

Samples of PE pipes shall be taken from site as instructed by the Engineer at random from

both locally manufactured and imported pipes for every lot of 10 km of pipes with diameter 63,

110, 125 and every 5 ton consignment of pipes with a diameter 32 mm and 25 mm delivered to

site.

Raw material samples shall be supplied by the imported pipes manufacturer, especially for

carrying out test 2 mentioned below (MFR). The Engineer may instruct in addition to type and

batch release tests to conduct any or all of the following tests on the samples taken from site.
1. Dimensions ISO 4427 — 1996 / ISO 161-1.

2. Melting flow ISO 1133 — 1997.

3. Tensile properties, elongation ISO 6259 — 1997.
4. Thermal stability ISO/TR 10837.

5. Longitudinal reversion test ISO 2505-1994.

2.4 Marking of Pipe

All HDPE pipes shall be indelibly marked at maximum intervals of one meter.
The marking shall show at least the following information:

- Manufacture’s name and/or trade mark.

- Dimensions (nominal diameter, wall thickness).

- Material, material class (e.g. PE 100) and pressure class e.g. (PN 16).

- Production period (date).

- “Water” to indicate that pipes are intended for potable water.

- "Water" to indicate that pipes or fittings intended for potable water.
- Serial number.

Batch number.
The pipes and fittings (especially the plastic type) shall be rejected, if the above information for marking is not shown clearly on
each piece.

2.5 Storage and Handling

Polyethylene pipes, tubing and fittings should be stored according to the manufacturer’s

recommendations.

The following general points should be taken into consideration:

- Contact with sharp metal edges on racks, etc. should be avoided.

- The ends of pipes should be protected from damage to avoid the risk of unsatisfactory
jointing.

- The pipes should be stored under cover and protected from direct sunlight including
when stacked at the places of delivery. The Contractor shall take all measures such
as providing covers of suitable size and durability to protect the pipes from direct
sunlight especially for blue pipes.
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Coils may be stored wither on edge or stacked flat on top of the other, but in either case
they should not be allowed to come into contact with hot water to steam pipes and should
be kept away from hot surfaces. Coils should not be dragged over rough ground to avoid
damaging the pipes.

Storage of pipes in heated areas acceding 23°C should be avoided. If , due to
unsatisfactory storage or handling, a pipe is damaged or kinked, the damaged portion
should be cut out completely.

If, due to unsatisfactory storage or handling , a pipe is damaged or kinked, the damaged
portion should be cut completely at the contractors expense.
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