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-Establishment of new manholes
-Connection of unserved areas through extension of wastewater network
- Replacement of worn concrete sewage pipeline with HDPE pipes
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-High Density Polyethylene (HDPE) Corrugated Pipes

High Density Polyethylene corrugated pipes shall be complying with EN 13476. and
complying with DIN 16961 or ASTM F 894 for HDPE profiled pipes

The diameters specified for corrugated / profiled HDPE pipes shall refer to internal
diameter (ID).

The pipes shall be designed for a minimum nominal ring stiffness of SN8 according to ISO
9969.

Designation of material is HDPE. The minimum grade of HDPE material shall be PE 80 or
higher. The pipes materials shall have a minimum required strength (MRS) of 8 MPa at
50 years and 20°C.

Pipes designed as HDPE shall be connected by using integrated ribbed Socket and Spigot
Jointing including rubber sealing for HDPE corrugated pipes up to 300 mm diameter and
for pipes with 400 mm diameter and above, an electro-fusion method should be used
where the socket wall thickness shall be 24mm minimum.

The gaskets used within the gasket type connection are produced from EBDM rubber
under the specification of EN 681 standard.

The type of pipe to be used shall have outer corrugated and smooth inner surface.

The length of each pipe is 6.0 meter.

The pipes shall be manufacture from High Density Polyethylene with excellent properties for
the application of water and sewer, containing only UV stabilizers and pigment necessary for
the manufacture of pipes conforming to this specification and for its end use, including weld
ability when it is possible. The pipes for sewer shall be black.

Material of unknown composition shall be not used. Only Polyethylene granules that are

approved and listed by international approval bodies shall be used in the manufacturing of PE

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

The Carbon black content in the compound shall be in accordance with ISO 6964.

The Nominal stiffness and the wall thickness for the corrugated and profiled pipes are
according to the above-mentioned standards up to 900 mm SN 8 and SN4 for pipes with
diameter is more than 1000 mm:

e The Contractor is requested to submit static calculations to determine the minimum
ring stiffness and, in any case, SR should be more than SN 8.

e The pipe manufacturer shall provide certification of testing from the raw material
supplier especially for the density, melt flow rate as the below
Table 1:

Table 1: Raw Material Test and Relevant Standards

HPE Specifications Required Test Method
Material HDPE PE 80 or PE 100
Pipe Outside/Inside Color Black
Density Not less than 0.95 g/cm? ISO 1183
Melt Flow Rate 0.20...0.50 g/10 min I1SO 1133
Tensile Strength >=21 MPa ASTM D 638
Elongation >=350 % ASTM D 638
Amount of Carbon Black 2-3% ISO 6964

The manufacturers shall operate a quality system conforming to ISO 9001 as applicable.

The contractor should provide pipe samples to be tested in Royal Scientific Society according
to the applicable standards

The final product should be tested and compared to the requirements of the Client. The
required tests in Table 2 and Table 3

as follows:

Table 2: The required tests
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Characteristic Test Method | Requirements Frequency
1 Pipe dimensions EN 13476 As per standards Every 100 pipes
DIN 16961
2 Marking and color EN 13476 As per standards Every pipe
3 Appearance and | En 13476 Visually inspected, | Every pipe
surface finish internal surface shall be
smooth and external
surface shall be clean
and free from grooving
4 Ring stiffness EN/ISO 9969 | 8 kN/m? as per standard | Each size every 300
13476 pipes
5 Impact resistance EN 744 No cracks or deformation | Every 1000 pipes
6 Ring flexibility EN 1446 No cracks Every 600 pipes
7 Tightness of | DIN 16961 No leakage Once every
elastomeric sealing | gN 1277 year/size
ring joint

All pipes shall be marked. The marking show at least the following information:

e Manufacturer name and/or trade mark.

¢ Dimension (nominal inside diameter).

e Nominal ring stiffness.

e The number of the international standard.

e Production period (date).

The pipes shall be rejected, if the above information for marking is not shown clearly on each
pipe.

Table 3: Application Test and Relevant Standards

Characteristic Test Method Requirements

1 Tightness test of sealed or | DIN 16961 No leakage at 500 mbar
welded joint EN 1277

2 Deformation test EN 13476 < 3% for short term (24

hours) and 6 % for long
term (4 weeks and more)

3 Backfilling
test

compactness
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Method statement must be approved for the transpiration, handling and storage of pipes
before any pipes are delivered to site. All pipes shall be handled and stored in compliance
with the manufacturer's recommendations subject to the following limitations:

2.4.1 Storage Methods

HDPE corrugated/profiled pipes should be stored away from the direct sunlight,
preferably under the shelter or enclosed areas.

Prolonged storage within warm and completely enclosed places should be avoided.
The storage areas should be free of sharp and hard objects like stones, etc.

The relevant measures should be observed within the storage area, since the material
of construction of HDPE pipes is combustible.

Stockpiling of pipes stores in telescopic method should be avoided.
Telescopic pipes should not be stockpiled.

Up to 3 crosswise stockpiling is permitted for the pipes up to ID 600mm.
The bells of the pipes should be alternatively placed during stockpiling.

Up to 2 crosswise stockpiling is permitted for the pipes between ID 600mm to ID
1000mm. The bless of the pipes should be alternatively placed during stockpiling.

No stockpiling is permitted for the pipes over ID 1.00mm.

2.4.2 Transportation Methods

HDPE corrugated/profiled pipes are packed to protect the bell and spigot ends of the
pipes. Care should be exercised to prevent the welding edges within the bell and
spigot.

HDPE corrugated/profiled pipes are available as standard in 6 m lengths.

The lifting ropes should be used for the loading and installing into pipe trench. They
should be simultaneously hanged on both hands with textile ropes.

The end of the pipes is accurately machined to avoid any problem during the welling
operation or rubber sealing ring joint at site, therefore, care should be observed
during the handling of the pipe to prevent damaging of the ends of the pipe, pipe ends
should be carefully restored only the vehicle box during loading.

The precaution should be observed to prevent the side stays of the vehicle box to
include any damage on the pipe, textile ropes should be used to clamp the pipe on the
box of the vehicle, tired at the middle and end of the pipe.
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In no case the loads are carried away by pulling the pipe on the ground, they should
be rolled over on smooth surfaces without inducing any damage to the pipe.

Care should exercise to prevent abrasion of the pipes during the inserting the pipes
one into another for telescopic loading. The bell portions should be located at
alternate locations. The protection of welding edges at the pipe ends should be
exercised.

The simultaneous installation of the pipes having different pipe sizes at the
construction site will allow telescopic loading that greatly contributes to the
transportation. This should be taken into consideration during the working scheduling
of the site construction.

2.5.1 Setting Out and Pipeline Alignment

. All sewers shall be laid accurately to the lines, and levels gradients shown on the

approved drawings so that the pipeline is straight between successive manholes in the
vertical and horizontal planes.

Where pipelines of constant gradient are to be laid, the Contractor shall provide, fix
and maintain at such points as may be directed by the Engineer’s Representative
properly painted sight rails and boning rods of pre-determined measurement for the
boning in of individual pipes to correct alignment. The sight rails shall be situated
vertically over the line of pipes or immediately adjacent thereto and there shall at no
time be less than three sight rails in position on each length of pipeline under
construction to any one gradient

If the Contractor wishes to propose an alternative method of controlling pipeline
alignment, he shall submit his proposed method to the Engineer’s Representative for
approval.

2.5.2 Tools for Installation and Testing

The Contractor shall supply all necessary tools for cutting, chamfering, jointing, testing
and for any other requirement for satisfactory installing the pipelines.

2.5.3 Inspection During Installation
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Pipes and fittings including any sheathing, inside linings and outside coatings, shall be
inspected by the Contractor immediately before and after installation, and damage or
other imperfection shall be repaired by the Contractor as directed by the Engineer before
installation and in accordance with the following:

a) material required for the repair of pipe, sheathing, linings and coatings shall be
obtained by the Contractor and shall be used in accordance with the
manufacturer’s recommendations

b) without relieving the Contractor of any of his obligations, the Engineer may inspect
and test the pipe and appurtenances by any appropriate means, and damage
discovered by such inspection shall be repaired by the Contractor.

c) the Contractor shall remove from Site any pipe or appurtenance which in the
opinion of the Engineer is so damaged as to be unfit for incorporation in the Works.
The obtaining of replacements for damaged pipes and fittings to the approval of the
Engineer shall be an obligation of the Contractor.

2.5.4 Closures and Short Sections

For the purpose of reducing the angular deflections at pipe joints, and for closure sections,
the Contractor will be permitted to install pipe sections of less than standard length. Closing
lengths and short sections of pipes of all types shall be fabricated and installed by the
Contractor as found necessary at Site. Where closing pieces are required, the Contractor shall
make all necessary measurements and shall be responsible for the correctness thereof. The
Contractor shall be responsible for taking the measurements required to determine the
lengths of cut portions of pipes for insertion as closing lengths in pipelines.

2.5.5 Cutting of Pipes

Where pipes are required to be cut on the Site the cutting shall be done by the Contractor in
accordance with the manufacturer’s recommendations and in a manner approved by the
Engineer.

The pipe and methods of jointing shall be such that the locations of fittings and lengths of
pipe can be adjusted to suit Site conditions.

The cutting of HDPE pipes for inserting specials, fittings or closure pieces shall be carried out
as follows:

a) cutting shall be carried out in a neat and workmanlike manner with an approved
cutting machine without damage to the pipe and so as to leave a smooth end at right
angles to the axis of the pipe
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b) cutting by hacksaw shall not be permitted unless approved by the Engineer.
c) only experienced men shall be employed by the Contractor on this work

d) the Contractor shall take every precaution to ensure that both the measurement
tolerances and the cutting of pipes are to the accuracy required. Should any errors
occur, the Contractor shall correct the defects to the approval of the Engineer.

2.5.6 Stringing of Pipes

Pipes shall be distributed to installation site only in such quantities as can be installed in one
working day or as allowed by the Engineer.

The Contractor shall take pipes from the storage areas, unload and string along the route of
the proposed pipeline. Pipes shall be so strung as to cause the least practicable interference
with the use of the land.

After a pipe has been strung and immediately before being laid, it shall be cleaned out and
inspected for defects.

2.5.7 Inspection of Trench Formation

After excavations have been completed to the designated levels and, trench formation
compacted, the Contractor shall issue a formal notice to the Engineer that the trench
formation is ready between designated points for inspection. The Engineer will without
unreasonable delay inspect the said trench formation, unless he considers it unnecessary and
advises the Contractor accordingly. Any rejection of trench formation will be confirmed in
writing by the Engineer.

The formation will be re-inspected by the Engineer’s Representative after replacement of any
unsound material.

No bedding shall be placed until the Engineer’s Representative has given his approval to the
trench formation.

Pipes designed as HDPE corrugated / profiled shall be connected by using integrated ribbed
Socket and Spigot Jointing including rubber sealing for HDPE corrugated pipes up to 300 mm
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diameter and for pipes with 400 mm diameter and above, an electro-fusion method should be
used where the socket wall thickness shall be 24mm minimum.

2.6.1 Push-fit Joints

Immediately before assembling each joint incorporating a rubber ring seal, the rubber shall
be inspected for cracks, every part of the ring being deformed by hand to about 150 mm
radius. If under this deformation any cracks are either revealed or initiated the ring shall be
rejected, cut through completely to prevent inadvertent use, and the matter reported
forthwith to the Engineer. If more than three successive rings inspected in this way are
rejected the Contractor shall on the instruction of the Engineer stop all pipe jointing until the
cause of the defect has been proved and remedied to his satisfaction.

The rubber ring shall be placed in the groove on the socket or spigot ring. The groove shall be
free of deleterious material; e.g., dirt, moisture, oil, and grease. The inside surface of the
socket shall be lubricated with a compound recommended by the manufacturer which will
facilitate the telescoping of the joint. The spigot end of the pipe shall then be inserted into
the socket of the adjoining pipe using a suitable tool to push the spigot into the socket. The
position of the pipe and the gasket in the joint shall then be checked using a feeler gauge to
demonstrate proper jointing. When joints are not properly made, pipes shall be adjusted, or
removed and rejointed as necessary to ensure proper jointing. Care shall be taken to avoid
twisting or cutting the ring when jointing the pipe.

2.6.2 Electro Fusion Joints

Connection design limitations and manufacturer's joining procedures must be observed. Tools
and components required to constructed and install joints shall be in accordance with the
best installation practices and manufacturers recommendations, all in accordance with ASTM-
F1055-98 standard specifications for electro fusions type polyethylene fittings for outside
diameter-controlled polyethylene pipe and tubing.

However, filed connections shall be controlled by and are the responsibility of the field
installer and shall be performed by or under the supervision of experienced personnel
provided by the pipe manufacturer or distributor (proof or personnel qualifications shall be
provided by the contractor by means of an official certificate form a certified trainer, upon
request by the engineer) with proper equipment.
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2.6.2.1Electro Fusion Jointing

Electro fusion fitting, saddles, tapping tees, tapping valves connectors, tees and elbows shall
be produced from polyethylene material (designation PE 80 or PE 100) colour black and shall
be installed in accordance with the requirements of the manufacturer's instructions using
appropriate jointing welding equipment.

2.6.2.2Fusion Compatibility

Compound designated PE 80 or PE 100 having MFR (190°/5 kg) within the range 0.2 g/10 min.
to 1.3 g/10 min. shall be considered compatible for fusion to each other.

Polyethylene fittings designed as PE 80 or PE 100 can be used to join pipes with different
designations:

All fittings shall be injection molded from recognized top quality resin PE 100 or PE 80
complying with ISO 4427/2007.

All fittings must be packed in such a way to allow instant use on site without
additional cleaning.

No heating coil may be exposed and is to be fully imbedded into the body of the
fitting for protection purpose during assembly.

All fittings must have molded - in identification and product information.

A limited path style fusion indictor as visual recognition of completed fusion cycle
should be incorporated into the body of the fitting.

Quality control test results regarding "wire temperature coefficient” and "heating
element and wire resistance” should be provided by manufacturer.

All fittings should have barcode.
The pipes and fittings hall be the same material.

Contractor should provide certificates from manufacturers on the pressure rating for
the electro fusion connection.

2.6.3 General Procedures

The component ends to be connected must be clean, dry and free of detrimental surface
defects before the connection is made.
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2.6.3.1Cleaning

Before joining and before any special surface preparation surfaces must be clean and dry.

General dust and light sol shall be removed by wiping the surfaces with clean, dry lint free
cloths. However, soil shall be washed or scrubbed off with soap and water solutions, followed
by through rinsing with clean water and drying with dry, clean lint free cloths.

2.6.3.2Safety

Before using chemical cleaning solvents, the potential risks and hazards to persons shall be
known by the user and appropriate safety precautions must be taken, special handling and
personal protective equipment shall be used as necessary.

The manufacturer's instructions for use and the material safety data sheet (MSDS) for the
chemical should be consulted for information on risks to persons and for safe handling and use
procedures.

2.6.3.3Cutting of Pipes

Jointing methods shall produce square-cur ends. Pipe cutting shall be accomplished with
guillotine shears, run-around cutters and saws.

Care shall be taken to avoid cutting a spiral groove around the pipe. Guillotine and run-
around cutters shall provide a clean cut without chips. Chain saws shall be operated without
chain lubrication, bucking spikes shall be removed.

Chips shall be removed from the pipe bore and cleared from the job site. Pipe ends shall be
deterred it is essential that operators take care to endure those jointing procedures are
rigorously respected and in particular that:

e The pipe ends are properly scraped.
e All parts of the joint should be kept clean and dry prior to assembly.

e Clamps are used correctly to ensure that no movement of the joint can take place
during the heating and cooling cycle.

e Welding shelters are used to ensure that rain does not contaminate the joint.

e Only trained and qualified welders should weld fitting on pipes.
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2.6.4 Dimensions and Tolerances

HDPE fitting shall be manufactured to the requirements of applicable to ISO 8085/EN 12201-3.

1) The minimum wall thickness of any part of a fitting exposed to the full hydrostatic
pressure shall not be less than that of a pipe of the same material with the same
nominal pressure rating.

2) The minimum bore diameter in any cross-section (excluding pipe penetration stops)
shall be not less than the maximum outside diameter of the pipe or fittings, for which
the socket is intended.
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