Lot 1 - Rehabilitation of sewage and water networks
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These technical specifications are indicative and provided for the purpose of informing potential applicants
under this Expression of Interest process. Final technical requirements, quantities, and contractual terms
may be amended at later procurement stages.

s J9>9. ol ﬁm)’\ ldl ddeos )Uol (_g ogln.lz.o.” oyod.f&o.” E_)Uol uo):J 43 PRI cdooli ol duall QL&.@\}A)‘ ol Jad
sl ddac oo daxY >y (3 L8l by adly ObaSly Adlgd! duall eldlatall

Technical Specifications
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Chapter One
Introduction and general provisions

Article 1 — Purpose of the Project:

The objective of the project is to carry out the said activities
according to the agenda items as reflected in the bill of quantities
or the estimative statement according to the conditions and
documents of the contractor, including works not mentioned in the
specifications and not shown in the drawings, which can be inferred
from the statements of commitment.

It includes replacing and extending polyethylene pipeline,
manholes, necessary valves and special parts with reconnecting
beneficiaries’ lines, with all the necessary works of this process of
digging, installation, backfilling, and restoration of what it was.

Article 2 — Contractor’s Documents

The Contractor shall be subject to the following contractual
documents in order of priority:

1- Contract.

2 - Bill of Quantities and Schedule of Prices

3 - The essential criteria of the Project.

4 - Technical Drawings and Documents of the Project.

Article 3 — Detection and on-site examination:

The Contractor shall in all cases, notwithstanding any data provided
by the Organization, be responsible for inspecting and scouting the
site and its surroundings and shall identify the location of the site,
in general terms, to obtain first-hand information relating to
emergency and other circumstances that may affect or are
detrimental to its tender, and the availability of expert manpower
in the region. The organization shall inform the contractor of the
necessary outlines and the current status of the site in order to
guide his thinking and give him an initial idea about any anticipated
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problems related to materials that can be used economically in the
project. Such information may be helpful to the contractor in
estimating prices when submitting his tender. Whatever the case, it
is recognized that the information contained in these outlines and
reports shall not be understood as a final. The contractor shall not
be entitled to claim compensate any price differences in the event
of inaccuracy of the information, in the sense that the contractor is
supposed to have checked the information contained in the
outlines and reports and based his estimates on such information,
and he is aware of all his own responsibility in terms of method of
implementation and material, and may not make any additional
claims as a result of his lack of understanding of the method of
implementation or the materials or being different from those
contained in the outlines and reports of the Organization.

Article 4 — Bid Estimation Errors:

The contractor shall be fully responsible for the prices stated in his
offer, and liable for any errors he may make in the calculation or
conclusion of all quantities of materials and items required for this
contract, including all the expenses arising from the work and other
costs. The contractor may not claim any compensation for obtaining
untrue information or not being aware of the specifications,
outlines, or documents.

Article 5 — Workshop Equipment:

The contractor shall furnish the workshop permanently, in good
condition, and adapted for use in the planning, measurement, and
tools required by the contract, or requested by the supervisor
engineer with sufficient number and capacity to carry out the works
in the correct manner and during the specified period.

Article 6 — Supply and Inspection of Materials:

The Contractor shall obtain the prior approval of the Supervising
Engineer for all the materials to be used. The Contractor shall
supply the materials in the project site according to the
specifications required in the special technical requirements and
the timetable prepared and approved according to the types
approved by the organization. The materials to the work site shall
be supplied with an examination certificate from the country of
origin or from a laboratory approved by the organization. The
Organization may take samples of materials intended to be used in
the presence of experts nominated by the Organization. The
Contractor shall provide all the necessary facilities, and the
obligatory must bear the costs of sample preparation and other
tests.

Article 7 — Execution of Works and Contractor's
Responsibility:

The contractor shall carry out the required works accurately and
thoroughly. Therefore, he shall take the necessary measures to
ensure rendering the required works to the level needed and in
accordance with the technical requirements without harming or
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sabotaging that which is not part of the contract works. The
Contractor shall be liable for damage and ensure to cover any repair
costs at his own expense. The contractor shall deliver the works
that are dismantled, and he is not required to re-install to the
Water unite in a good condition and that these works belong to the
Directorate alone.

Article 8 — Liability for Business [Contractor’s Care of the
Works]:

The contractor shall bear full responsibility for the care of
permanent and temporary works from the beginning of the
implementation until the completion of the works and shall at his
own expense carry out any repairs that may result from any
damage, loss or injury to the temporary works and for any reason
whatsoever. The contractor shall, as required by the organization,
be responsible for any repairs at his own expense and liable for any
damage caused to installations during the performance of the
obligations under the warranty and maintenance period for the
protection of materials, equipment, machinery, etc. The Contractor
shall bear any loss that may occur as a result of theft, fire, damage
or weather conditions to his materials or those owned by the
employer, or and any other construction equipment owned by the
Contractor(s) concerned or any other parties engaged in the work.
The Contractor shall consider and consider any additions to the
observation devices that he may deem necessary to observe the
guarding and lightning requirements and to take care of work.

Article 9 — Work Accidents and Injuries:

The Contractor shall be liable for all damages and compensation
due to any person working for him for the contract works or for any
other Subcontractor.

Article 10 — Inspection of work:

Work must be inspected before covering it. No work may be
covered without the consent of the Supervising Engineer. The
contractor shall provide the full opportunity for the representative
of the Organization to examine and measure the work to be
covered before the establishment of the permanent work. The
contractor shall duly notify the representative of the Organization
when work is complete or ready for inspection. The representative
of the Organization shall attend to inspect and measure the work
without undue delay.

Article 11 — Defects and Deficits:

During the course of the work, the Organization shall have the right
to orders the contractor provided that it confirms such orders later
in writing regarding:
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1) Removal of any defective material from the site or that the
Organization considers to be non-conforming to the contract within
the period specified by the order

2) Replacing them with suitable materials.

3) - Removal and re-implementing (regardless of any prior
examination or any temporary payment made) any work that the
Organization considers that its materials and origin are not in
conformity with the Contract.

Article 12 — Clearance of Site on Completion:

Upon completion of the work and prior to invitation to the
temporary delivery of the completed work, the Contractor shall
clean the site and remove all excess materials, waste and debris
from inside and outside the site and transfer them to the outside of
the work site and leave the site and work clean and in a suitable
condition satisfactory to the Organization. The Contractor shall also
clean and repair all works covered by the implementation of the
contract works. The costs of cleaning are covered by the contact
notice.

Second Chapter
Provision of sewage pipelines and accessories

Article 1 - polyethylene pipes high-density (HDPE):

The pipes must meet the following conditions:
Specifications of the pipes and the way they are made.

e The pipes must be made of high-density polyethylene of a
smooth type from the inside, soft free of any defects,
pores or cracks and polygon from the outside according to
the international standard specification, with the factory
carrying the quality certificate (ISO) - first type according to
the global specification.

e Special pipes, connections and parts provided must be for
sanitation and manufactured from the same material (HDPE)

e The end of the pipe should be suitable for the binding
method, using a head and comet connection with a rubber
ring.

e Pipes must be made of polyethylene and prevent the use
of previously manufactured materials as a raw material in
the manufacture of pipes or parts provided.

e The color of the pipes is black from the outside and blue or
yellow or any light color from the inside.

e The diameter that determines the measurement of the
pipe must be the inner diameter

e The type of pipe must be circular and surrounded by
support hoops molded with pipe material during
manufacturing. And The thickness of the inner wall of the
pipe that is in contact with water must be without the
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support elements, this thickness should not be less than
what is contained in the tables

The type of pipe must be at least one linear meter weight
according to the following: SN8
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Diameter in 1 meter pipe (6m)
cm weight in kg | weight in kg
11 0.8 4.8
15 1.4 8.4
20 2.5 15
30 5 30
40 9 54
50 14 84
60 18 108
80 35 210
100 50 300
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11 0.8 4.8
15 1.4 8.4
20 2.5 15
30 5 30
40 9 54
50 14 84
60 18 108
80 35 210
100 50 300

The following signs must be written on the pipes supplied
(by the manufacturer and during manufacture) the
following signs:

- Manufacturer's brand name

- nominal diameter

- manufacturing material

- nominal pressure or annular hardness

— Stiffness : should not be less than specified values

and trials are carried out according to 1ISO9969.
— annular flexibility: The pipes should have annular
flexibility according to EN1446 or ISO 13968

Contractors must provide results of laboratory tests during
manufacturing along with laboratory tests of the samples.
The diameters and pipes described in the SN8 charts and
bill of quantities are used.
pipe length is at least / 6 / meters with a bell link (head and
tail)
The end of the pipe must be circular and regular and to be
connected using gaskets and suitable tools.
With provision of required accessories of same material as
pipes [ gaskets, Tee’s, elbows, reducers... ] as directed by
supervising engineer.
Contractor should provide samples for testing leakage in
joints in time of location handover and prior to installation

Article 2 - Documents required to submitting the
technical offer:
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Submit an ISO 9001 certificate of pipe manufacturer and catalogue,
indicating the quality of the raw materials used.

All certificates submitted shall be valid. Any invalid certificate shall
be considered null and void, and the offer shall be rejected.

The bidder shall submit his price, including transportation to the
places specified by the Organization, arrangements of the materials
according to the technical specifications, as well as all the tests
required at the receipt and at the expense of the contractor in
terms of the cost of the testing and compensation of the materials
on which the tests are conducted.

Preference is given to factories that have testing laboratories that
do periodic testing and monitor production processes.

The bidder shall submit the test results that are carried out in the
factory during manufacturing according to essential criteria.

Third Chapter
Excavation Works and sewage Pipes Extension

Article 1 - Planning:

The contractor shall receive the work sites and the Supervising
Engineer shall plan the area. The Contractor can alter such plan only
with knowledge of the organization and where applicable.

Article 2 -: Excavations of the trenches of pipes and the
manholes:

-Warning signs and signs should be placed indicating the works

A - Excavations of the trenches of pipes:

- The Contractor may not excavate any line before the pipes are
ready to be extended in the excavated lines.

- The contractor is not allowed to excavate any line before the lines
are surveyed and the locations of the manholes are defined by the
surveying engineer hired the contractor.

- The contractor is not allowed to excavate any line before
coordinating with the local authorities and ensuring that the work
can be done without obstacles.

- The Contractor shall only start excavation after obtaining trenches
tracks and street maps showing the pipe locations and their
diameters.

- Trenches shall be excavated according to the final planning of the
pipes. The trenches shall be straight and regular and free from
protrusions and ridges, and according to line course slope and the
conditions and as delivered by supervising engineer using surveying
instruments (Nevo — Total station).

- All necessary measures shall be taken at the expense of the
contractor and under its responsibility. When the roads are cut, he
is obliged to restore them to their normal status. the cost of such
restoration shall be included within the excavation prices if not
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noted in the price analysis. As the excavations will be carried out
within towns and villages, the Contractor shall take care of
telephone and electricity cables and water and sewage pipelines
which shall be repaired in case of damage at the Contractor’s
expense.

-Excavated materials shall be transported directly. The Contractor
shall reinforce the two sides of the trenches when necessary for the
proper functioning and preservation of adjacent constructions and
securing buildings, pedestrians and workers. Such reinforcements
may not be raised before extending the pipes.

- The contractor shall take all necessary measures to prevent the
leaking of surface and underground water to the trenches and to
ensure the installation of the pipes in dry trenches.

- The Contractor shall use special traffic lights and sings and added
to alert drivers and pedestrians about the excavation works and use
steel wires or colored ribbons around the excavation to protect
pedestrians from falling into the trenches and ensure safety of
citizens. Also, the entrance into buildings must be secured and safe.
-All types of excavations (soil-soft rock-hard rock- in water-
concrete layers with various thickness— piers — tile — asphalt) and no
matter how many layers, whether by hand or by mechanical
machines shall charge the same price.

- The required width of the asphalt layer of roads shall be using the
cutter. The cutting process shall be carried out vertically without
any unnecessary cuts or cracks.

- The Contractor shall implement the required width of trenches
only. In the case of excavating a width that is more than necessary,
or sabotaging roads for any reason or doing excavations off the
track allowed without a written request, of the contractor upon
returning and at his expense.

- When the Contractor excavates the trench in more depth than
required without consulting the Supervising Engineer, the
Contractor shall re-excavate to the depth required by the
Supervising Engineer. The Contactor may not claim any
compensation.

- The Organization shall have the right to amend or determine the
depths as it deems appropriate and according to the requirements
of the work.

-The Contractor shall submit a notice to the organization for the
receipt of the excavations, and if they are in conformity with the
requirements in terms of depth and width, the Supervising Engineer
may determine the length of the excavated trenches before
installing the pipes and the length of pipes before backfilling.

-If work on any trench or excavation is discontinued for any reason,
except with the written request by the engineer, and the contractor
left the trenches open to an unacceptable period of time (according
to the Supervising Engineer’s view) before installation works, the
Contractor shall backfill the excavated tranches at his own expense
and re-excavate them when he is ready to install the pipes inside
them.

-In the event of the appearance of caves during the excavations,
such caves shall be backfilled with the excavated materials and the
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Supervising Engineer without the Organization being liable for any
expenses.

-In case the Contractor encountered exposed pipes or during the
excavations of some of the pipes or valves, the Contractor shall
inform the Supervising Engineer and work as directed by the
Supervising Engineer.

-In case of taking out or removing any parts from the old network
within the excavations, the Contractor shall hand it over to the
warehouses

-The depth of the trench shall be measured starting from the
natural ground surface.

-The Contractor shall strengthen the edges of the trenches
whenever the engineer requests that for the proper functioning of
the work and keeping neighboring public works free of water.

-The Contractor shall not jeopardize any previously executed
service works (water, sewage, telephone, electricity) and
coordinate with all other local authorities concerned before starting
implementation and repairing any damages to such services these
services and others. The expenses of such repairs will be charged
against excavation prices.

-Transferring the surplus of the excavated materials and other
debris to the places determined by the Water Unit immediately and
during excavation, and cleaning any pipes blocked as a result of the
excavation works. Such expenses will be charged against the
excavation prices.

-The contractor shall excavate the trenches with the required
widths -for whatever reason- and any increase in the width of the
trenches of all types in all the sites (asphalt, pavement, concrete
casting, etc.). The contractor shall do the work of repairs resulting
from this work and all the required procedures and whatever costs.
The Contractor will be compensated for such work and for
whatever reasons.

-Excavating the trenches with the widths and depths shown below
according to the diameter of the pipes

-With removing the old lines of any kind and transferring them to a
place defined by supervising authority.

- When replacing old lines with new lines, the contractor must
provide the labor, equipment, and mechanisms necessary to drain
the salty water that may be produced, suction it, and dispose of it in
a technical and proper manner, so that there is no obstruction to
the work.

B- Excavations of the manholes:

As for manhole excavations, the excavation shall be carried out
according to the dimensions specified in the estimative statement.
It is the responsibility of the Contractor to backfill around the
trenches and restore the status quo of the road. He shall not be
entitled to claim any compensation in return for that. The
Contractor may do concrete casting work only with the presence of
the Supervising Engineer.

Article 3 - Installation of pipes:
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e Pipes are installed so that the head of the pipe is in the
opposite direction of the flow, except when necessary to
make connections with other lines

e The pipes shall be installed so that the full length of the
bottom of the pipe’s rests on a bed of materials to be
specified in the conditions, and grooves shall be left at the
heads of the pipes to facilitate the installation of
connections

e The connection is made in a correct technical way so that
the seal is installed in the right place and in the right
direction and by a special mounting machine (puller).

e There should be no connection between the water
network and the sewage network

e Attheintersection of water lines with sewage lines where
water is comfortable, water line pipes must be wrapped
along the intersection distance must be wrapped in plain
concrete of 200 kg/m3 with a cover at least 25 cm thick

e Pipes are installed by a regular slope without concavities
until the entire network is drained and unloaded water or
air collects in the lines

e The pipes can be connected first, then digging the trench
and leveling the bottom of the excavation, then lowering
the line and filling it immediately, which is useful in
alleviating the collapse of the sides of the excavations
using surveying instruments (Nivo — Total station)

e The pipes are distributed on one side of the excavated
trench, consideration that they cannot fall into the trench

e Before lowering the pipes into the trench, check the pipes
to rule out shocks or cracks during transportation. These
pipes are also cleaned of dirt stuck to them.

e Before starting to install the pipes in the trenches prepared
for them, the dimensions of the trenches shall be ensured,
such as the straightness of the bottoms according to the
levels given, etc.

e When replacing the main lines, the contractor must
reconnect the beneficiaries’ lines to the new main linein a
technical and correct manner, using the necessary elbows
and Tee’s and drills, even if the old line is not removed.

The contractor shall remove the stones and soil that fall inside the
trenches. The contractor shall transfer and install the pipes and
accessories at the work sites under his own responsibility.

The Contractor shall take all precautions and implement all
instructions to maintain the safety of the pipes.

All materials of any type or size shall be installed according to the
specifications of the contract and the drawings. Full care must be
taken in moving the pipes while avoiding throwing, pulling or rolling
them.

All strange materials shall be removed from the inside of the pipes,
Their edges shall be protected from damage and be kept clean to
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ensure a quick and tight installation of the joints. If any damage
occurred to the pipes or other materials, the Contractor shall repair
the damage at his own expense. All the pipes must be placed with
the correct straightness and slope. If any part of it moves during
installation, the Contractor shall reinstall them.

The Supervising Engineer shall have the right to inspect each part of
the pipes and their special parts and accessories after transferring
them to the installation site to ensure their safety from any
breakage or damage. The Contractor shall remove all that is
damaged during the transport and installation from the site and
replace them with other good pipes and tools at his own expense.
The pipes must be carefully placed inside the trenches for pipe
safety.

It is preferable when installing the pipes keeping the information
written on the pipes towards the top as far as possible.

Concrete pillars shall be used for the pipes where required.

In the case water and sewage pipes intersect, the water pipes shall
be above the sewage pipes at sufficiently safe distance, ensuring
the safety of pipes the safety of the pipes and the general safety of
citizens. When this is not possible, executive procedures shall be
taken to ensure the safety of citizens in this area.

in addition to extension of warning tape between fine and coarse
gravel layers, green color

With reconnection of beneficiary’s lines with providing required
accessories.

Article 4 - Backfilling:

First: Backfilling of the trenches excavated in the paved streets:
The Contractor shall remove the debris and the surplus of the
excavated materials immediately (from the excavator to the dump
truck) following the excavation works. Such materials may not be
left in the roads and pavements. They shall be taken to landfills
determined.

The Contractor shall consider the traffic conditions of his trucks
while removing the excavated materials placing a special cover on
the back of the truck to keep the streets clean.

The Contractor may not use some of the excavated materials in
backfilling only with the consent of the Supervising Engineer and as
specified in the quantities bill.

Both sides of the trench shall be kept completely free of excavation
materials. The Contractor shall carry out cleaning works of these
places after the removal of the debris and after backfilling with the
materials designated for the filling and getting approval.

The Contractor shall clean the street well after filling the lines using
street sweepers and sweeping the street with water.

The Contractor shall be responsible for cleaning the streets and
public and private property and keeping them free from waste and
soft soil resulting from the execution of contract works. Such
materials shall be removed immediately.

The Contractor may not overload the lorries. When transferring soft
materials, the Contractor shall use a closed and suitable truck for
that, after approval by the Supervising Engineer to do so.
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The Supervising Engineer shall have the right to request the
contractor at any time to provide samples and conduct tests on
them. In the event that they do not comply with the technical
specifications, the Supervising Engineer may reject them without
paying any compensation.

All materials and waste shall be removed, and trenches cleaned
thoroughly before backfilling. The process shall be carried out using
hand tools or a mechanism that allows laying and rolling sand and
single gradient gravel around the immediate surrounding of the
installations, walls and pipes.

For the pressure to be equal, it is necessary to take full care during
backfilling around the pipes and the inspection walls. It is preferable
to use wooden pallets around the pipes and spray with water,
compact and roll.

Polyethylene pipes with diameters shall be backfilled as follows:

A- Spreading a layer 10 cm thickness of single gradient gravel
alongside the width of the trench beneath the pipes before being
placed in the trench after the extension of the pipes and over the
catheter according to the plans, with filling the sides as directed by
supervising engineer With spraying with water.

B- Backfilling the last layer with gradient gravel from 0 to 7 cm,
following the approval of the supervising body, with connecting and
rolling sand content should not exceed 15%, and compacting rate
should reach 95%..

C- No excavated material may be backfilled before removing the
debris from the site, following approval by the Supervising
Engineer.

D- Rehabilitation of the pavement (concrete casting, pavement
tiles) in the event of excavating them or places of concrete mixing.

Article 5 - Rehabilitating the road:

The Contractor shall fill the trenches completely and spray the
water.

The Contractor shall maintain the trenches filled to the upper
surface level of the asphalt permanently by adding the backfilling
materials contained in the statement until the paving process.
Charging the prices, cutting the asphalt for the trenches and the
inspection rooms in a vertical and straightway using modern cutting
tools (automatic cutter) the width of the trench required.

Article 6 - Measurement of Works:

Works are measured per cubic meter. The excavation works are
carried out according to the instructions of the Supervising
Engineer, including excavation, uprooting of trees and grass if
necessary, levelling the bottom and sides, restoring the roads to
their status quo,. And the removal of the remaining excavated
materials outside the workshop, and the cost of labor and other
requirements for the good work, including the concrete pillars to
strengthen the lines in case of existence.

The pipes are to be given by linear meter and are measured on the
axis of the installed pipe.
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The price includes the transport and extension fees, cleaning the
pipes, if necessary, the value of the special parts, the expenses of
the tools needed for the tests, the costs of these tests, the
replacement of the invalid pipes.

Article 7 - Concrete works for manholes:

Levelling the ground for excavation works according to the
dimensions and depths specified in the drawings. After
receipt by the Contractor, the Contractor may prepare and
install pallets necessary for the concrete works. The
Contractor may not cast any quantity of concrete, be it
blinding concrete, plain concrete in the mold, or reinforced
concrete only after his provision of the pallet’s
reinforcement and the approval of the Supervising
Engineer.

The concrete shall be prepared according to the specific
measurement, reinforced concrete 350 kg / m 3) in the
workshop under supervision of the Supervising Engineer.
The Contractor shall be watering the concrete three times
a day for a period of ten days from the date of casting. The
cost of this watering is charged against the concrete prices.
And the Contractor may not claim any compensation and
shall be liable for any poor implementation of the work.
And the Supervising Engineer may request demolishing
and removing the implemented works that comply with
the requirements of the drawings, and at the Contractor's
expense.

The manholes shall be designed and implemented
according to the attached (section) and plan, and under
the supervision of the Organization’s Supervising Engineer.
The concrete surface should be smooth from inside for
walls and floor and should be implemented using metal or
plywood forms.

Concrete walls are painted from the outside with bitumen
for exposed surfaces and covered with plastic sheets
thickness not less than 0.7 mm thick for unexposed
surfaces.

The walls should be painted from outside with bitumen.
The roof should be smoothed and corrugated with
coloring.

Should provide steps of 16 mm rebars width 35 cm every
30 cm with painting.

Vibrators must be used during casting.

Spacers shall be installed to keep the concrete cover of
concrete (biscuits) with a thickness of 2.5 cm on the
corners every meter

Abrams cone is used to check the water ratio of concrete
mixture.

Reinforcement steel used must be new, free of rust, and
high resistance, with a yield stress of not less than 3600 kg
/ cm2, with a certificate of origin.
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The wooden form must be well moistened before pouring.
and rust must be removed from the iron using a wire
brush, then painted with concrete adhesive or epoxy.

The reinforcing steel is installed and firmly linked with the
columns to keep a uniform distance and should be welded
with the old reinforcement.

Buried concrete must be painted with asphalt ( Bitumen) 3
layers

Reinforcement should be done according to the attached
drawings and instructions of supervising engineer and
should be rejected if it does not match the diameters and
dimensions, or if it is old or rusty.

The gravel and sand used should be of good hardness and
not contain impurities or dirt.

The cement used is Portland cement Sulfate resistant
concrete, grade 42.5 Mpa. Newly made, production is not
more than 3 months.

Samples of concrete to be taken for test during casting and
must achieve 200 kg /cm2 of compressive strength

The contractor is not allowed to cast any quantity of
concrete except after receiving the reinforcement and
covering from and obtaining the approval of the
supervising engineer.

The Contractor shall be watering the concrete three times
a day for a period of ten days with covering with burlap
from the date of casting. The cost of this watering is
charged against the concrete prices. And the Contractor
may not claim any compensation and shall be liable for any
poor implementation of the work. And the Supervising
Engineer may request demolishing and removing the
implemented works that comply with the requirements of
the drawings, and at the Contractor's expense.

Article 8 — Normal concrete:

Execution of all normal concrete works in accordance with
the attached drawings

The use of (sand and gravel) clean free of organic materials
of high hardness and approved by the supervision
engineer.

Watering of concrete elements is cast at least twice a day
for one week according to the recommendations of the
supervising engineer.

Concrete with stone 200 kg/m3

The cement used is Portland cement, grade 42.5 MPa.
Newly made production is not more than 2 months.

with surface of concrete to be smoothed with cement and
color at rate 2.5 kg/m2 using «Helicopter» Power Trowel
and manual trowel and corrugation in a way decided by
supervising engineer

Article 9 - Pipelines check:
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Pipe, installation methods and leaking must be checked before
installation.

After installed the pipes, the hydrostatic test must be applied to
some sections of the line, which are selected by the supervision
according to the following:

The section of the line to be selected must be slowly filled with
water to allow the air to escape from the pipeline between two
manholes. The experiment can be done before or after the
manholes are implemented.

A water pressure of 2 meters is applied to a column of water, and
the water shortage is monitored during a period not less than 1
hour, so that the leakage rate does not exceed 0.1 liters / linear
meter. To be repaired, no leakage of any size is allowed from the
polyethylene pipes. All the drains must be checked carefully during
the tests in the open trench. Any pipes that are damaged during the
experiment must be replaced by the contractor with safe materials
and at his own expense and he must repeat the experiment until it
is accepted. By the engineer, and that any leakage in the line will
fall on his shoulders, and he must locate and repair the leak.

Article 10 - interlock tiles:

Provide and install cement street tiles [interlock] thickness not less
than 8 cm with spreading a layer of fine one-sized gravel under the
tiles thickness not less than 5 cm to be installed on top of gravel
layer and at level of asphalt and width of excavation with filling
between the tiles with hard river sand and well compaction

With conducting the necessary laboratory experiments
dimensions: 8 x 16 x 20 cm bone shape

colour: alternating red and black

The price includes materials, installation, transportation, labor, and
everything needed to complete the work to the fullest extent as
directed by the supervising engineer.

Article 11 - provision and installation cast iron gratings:
provision and installation cast iron gratings of cast iron ( clean and
free of impurities) length of 1 m weight not less than 70 kg, and
angles of iron 4x4 cm thickness 4 mm with the dimensions (1.3*
0.7 m) with welding and providing drainage pipe 6 inch to Sewage
connected to the public sewage lines

Including on it (Excavation, reinforced concrete, pipes, connections,
gratings, angles and Insulation) and all necessary during work as in
the attached drawings and according to the Instructions of
Supervisor Engineer with restoring the situation to what it was.

Article 12 - Unblocking and opening sewage lines :
Unblocking and opening pipes with different diameters with
cleaning related manholes including opening sewage lines and
removing sludge and dirt using suitable machines to a place
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defined my supervising engineer and washing the lines with
restoring the situation to what it was.

The p

rice includes materials, labor, equipment, and everything

needed to complete the work in the fullest manner as directed by
the supervising engineer

Recommendations:

Before allowing external loads to be applied to the pipe,
the minimum backfill thickness on the pipe must be
ensured:

Vehicle loads: the thickness of the backfill above the height
of the pipe should not be less than 50 cm.

Loads with hydraulic action such as hammers and vibrating
rollers: the thickness of the backfill should not be less than
120 cm.

It is not allowed to contact the compacting and rolling
devices with the pipe until all the backfilling work
surrounding the pipe is carried out to a thickness that does
not affect the pipe.

Execution of all concrete, reinforced concrete, Concrete
with stone and plain Concrete works in accordance with
the attached drawings

The use of spiral iron (for all meshes) is not exposed to
rust.

The use of (sand and gravel) clean free of organic materials
of high hardness and approved by the supervision
engineer.

Contractor shall provide casting method so as not to affect
the safety of wooden mold or rebar and prevent voids in
the element.

Watering of concrete elements cast at least twice a day
according to the recommendations of the supervising
engineer.

Reinforced concrete 350kg/m3.

Concrete with stone 250kg/m3

plain Concrete 200kg/m3

Cement 42.5 BAG (50) KG

Chapter Four
Provision of pipelines and accessories to water
networks

Article 1 — Polyethylene pipes:

The p

ipes shall be of high-density polyethylene PE100 as per

I1SO4427 or REN12201: or equivalent.

They must be healthy, specially designed for the transportation of
drinking water. The taste smell or color shall not change, and they
shall not contain toxic or disfigured substances.
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The raw material used shall be for the transport of drinking water.
The raw materials shall be. non-recycled polyethylene And they
shall be subject to density, thermal stability and solubility tests.

The proportion of volatile content, water content, the proportion of
Carbon black content and the distribution of its atoms and pigment

dispersion in polyethylene shall be within tolerable limits and must

meet the minimum value specified in Annex (3).

The ovality at any point shall be within permissible limits as in
Annex (1),

The elongation, longitudinal reversion and thickness of pipelines at
any point shall be within permissible limits and must meet the
minimum value specified in Annex (2).

The inner and outer surface of the pipes shall be smooth and clear,
free of cracks or pores or any other defects that may affect the
conformance of pipes with specifications.

Pipe lengths shall be about 12 -14 m for diameters greater than 90
m, and the roll length shall not be less than 100 m for 90 mm
diameters and below.

The pipe ends shall be smooth and clean.
The durability of the pipes will be tested (hydrostatic force)

The pipes shall be made from raw materials used for the first time,
from recycled materials.

The pipes shall be pressure and cracking resistant.

The name of the manufacturer or manufacturer's logo - standard
dimension- thickness - Nominal pressure - production date -
Material PE100 - the phrase "valid for drinking water" shall be
stamped on the pipes.

For coiled pipes up to 75 mm diameter, the metric numbered marks
shall indicate the length of the roll to that point so that the
remaining length of the coiled pipe can be known.

The pipes' color shall be blue or black.

The sub-pipes shall be connected with the main ones by means of
flanges, Tee, and using welding exclusively.

The pressure test shall be carried out after laying the pipes and
before backfilling and before connecting them with the main water
network and each line alone

The following tests must be achieved according to the codes:
1- Pipe sample characterization - thickness and density 1SO-4427
2- Flatness 1SO 11922-1
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3- Hydrostatic tests:
a. Direct pressure test 1ISO-9080
b. Long-term hydrostatic test 1ISO-1167
4- Thermal reduction test DIN-8075
5- Elongation test 1SO-6259-3
6- Fluidity index test 1ISO-1133
7- Thermal stability test ISO-10837
8- Chemical tests (suitability for drinking water) by measuring
lead, mercury, and arsenic content

Article 2 — Special Parts:

Special polyethylene parts

the special parts, of whatever kind, on the pipes with flanges,
welding or mechanical coupling shall bear the same pressure as the
pipes.

The parts made of polyethylene:

The materials made from polyethylene shall be in conformity with
EN 12201 or equivalent specifications.

The material from which the special parts of polyethylene are made
shall be weather resistant to the surrounding external and internal
environmental conditions as in the case of all parts of the pipe
system.

It has a design lifetime of at least equal to pipe lifetime according to
EN 12201 specifications or equivalent.

The special cutting materials connected with the polyethylene pipes
shall not affect the performance of pipes or lead to cracks.

The metal parts in the installation of the special parts that can be
corroded must be properly protected.

The gaskets made to ensure impermeability must be according to
EN681 or equivalent or approved from a health point of view.

The inner and outer surface of the special parts shall be smooth and
clear, free of cracks or holes or any other defects affecting the
conformity of the special parts with the specifications.

The special parts must be blue or black.

The components of the special parts shall not affect the quality of
the water piped.

The manufacturer of special parts shall hold an ISO.

the name of the manufacturer or its logo, the country, pressure,
and material must be printed on each part.

The special parts must be of a maximum of 250 mm diameter,
made by means of injection molding, not welding.

For special parts to be welded, the straight section shall be of
suitable length for installation and maintenance and its weight and
dimensions be specified by the technical proposal.

Testing shall test the density, thermal stability, and melt mass.

The proportion of volatile content, water content, carbon black
content, carbon black dispersion, and pigment dispersion in
polyethylene shall be within the prescribed limits.
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Ovality, elongation, longitudinal reversion, and pipe thickness shall
be at any point within prescribed limits.

- The pipes with scratches (dents) greater than 0.1 mm deep will be
rejected.

- The contractor shall submit his price, including transportation to
the places specified by the Organization, arrangements of the
materials according to the technical specifications, as well as all the
tests required at the receipt and at the expense of the contractor in
terms of the cost of the testing and compensation of the materials
on which the tests are conducted.

Article 3 — Special parts- galvanized iron:

White pieces of iridescent iron must be according to the following
specifications:

Their diameters shall be adjusted according to the standard
measurements of the English code and per inch.

Its internal surfaces shall be smooth, even, homogeneous, free from
protrusions, and be of constant roughness on the entire piece.

The pieces are able to screw-cutting with a consistent thickness
tooth, homogeneous, and non-abrasive of thickness.

The pieces shall be of the same lengths.

These pieces shall resist a minimum pressure of 40 kg / cm2 with
pressure stability for two hours

The section shall be pure, and the thickness shall be homogeneous
along the cross-section.

The pieces shall be made using the cold drawing method.

The thickness of the pieces shall not be less than the thickness
specified in the English code table.

The bidder shall specify in his offer the pressure, the thickness of
the pieces, the weight of the longitudinal meter and the country of
origin.

- The special parts with scratches (dents) greater than 0.1 mm deep
will be rejected.

Article 4 — Gate valves with flanges

e The required valves shall be of all kinds and shapes and of
the best quality that a pressure to withstand operating the
project.

e They shall be made of metal or alloys resistant to
oxidation, corrosion, heat, pressure, and all various
stresses.

e The valve shall be made from the finest types of cast iron
or other parallel metals that withstand stress, pressure,
shock, and fracture resistance meets GGG50

e The valve shall prevent leakage when closed.

e The nominal diameter of the valves is millimeters.

e The components the valves are made from shall be new
and ensure the durability of the valve and the easiness of
its use.
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e The body and cover shall be made from ductile cast iron
and painted with epoxy paint from the inside.

e Body: 13% Stainless Chrome.

e  The chamber of the body shall be made from bronze or
copper.

e Closing ring: from Bronze.

e Flanges holes: matching.

e  Gate and gate room made of copper.

e and accessories (flanges-Tee elbow-welding- etc..) labor
and all other requirements to complete the work to the
fullest extent as directed by the supervising engineer.

Chapter Five
Extension of the water pipes

Article 1 — Installation of water pipes:

- Before starting installing the pipes in the trenches prepared for
them, the dimensions of the trenches shall be ensured, such as the
straightness of the bottoms according to the levels given, etc.

The contractor shall remove the stones and soil that fall inside the
trenches. The contractor shall transfer and install the pipes and
accessories at the work sites under his own responsibility.

The Contractor shall take all precautions and implement all
instructions to maintain the safety of the pipes.

All materials of any type or size shall be installed according to the
specifications of the contract and the drawings. Full care must be
taken in moving the pipes, special parts, and valves, while avoiding
throwing, pulling or rolling them.

All strange materials shall be removed from the inside of the pipes,
valves and special parts. Their edges shall be protected from
damage and be kept clean to ensure a quick and tight installation of
the joints. If any damage occurred to the pipes or other materials,
the Contractor shall repair the damage at his own expense. All the
pipes must be placed with the correct straightness and slope. If any
part of them moves during installation, the Contractor shall reinstall
them.

The Supervising Engineer shall have the right to inspect each part of
the pipes and their special parts and accessories after transferring
them to the installation site to ensure their safety from any
breakage or damage. The Contractor shall remove all that is
damaged during the transport and installation from the site and
replace them with other good pipes and tools at his own expense.
The pipes must be carefully placed inside the trenches for pipe
safety.

It is preferable when installing the pipes keeping the information
written on the pipes towards the top as far as possible.
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The polyethylene pipes and their special parts shall be connected by
joining the 75 mm diameters and welding the other diameters.

The new pipes should be connected to the old pipes whatever type
it is [ iron — ductile iron — PE — Asbestos cement, etc., ] in a technical
manner and with all needed accessories in placed determined by
supervising authority.

No metal tools may be used to connect the special pieces or pipes.
Only dedicated tools may be used for each type of pipes and special
parts to protect them from abrasion, corrosion, etc.

They shall be connected using thermal welding where it is required
or where it is not possible to use butt fusion welding using thermal
fuse after cutting the two ends of the pipes to be connected equally
and removing the oxidation on the surface thoroughly with the
cleaning and then completing the welding by connecting the two
ends of the coil with a special welding machine.

The butt fusion welding shall be performed in a good and precise
manner using the hydraulic pressure welding machine approved by
the water unit. The following procedures shall be strictly followed
(pipe cleaning, automatic levelling, heating time and temperature,
under pressure replacement).

Concrete pillars shall be used for the pipes where required.

In the case water and sewage pipes intersect, the water pipes shall
be above the sewage pipes at sufficiently safe distance, ensuring
the safety of pipes the safety of the pipes and the general safety of
citizens. When this is not possible, the executive procedures shall
be taken to ensure the safety of citizens in this area.

in addition to extension of a suitable warning tape between sand
and gravel layers

When replacing the lines, the contractor must reconnect the
beneficiaries’ lines to the new main line

Article 2 — Backfilling of water pipes:

A- Spreading a 10 cm thickness of sand alongside the width of the
trench beneath the pipes before being placed in the trench and
after the extension of the pipes, with filling the sides.

B - Filling the next layer and up to 20 cm of the surface of the road
with a layer of single gradient gravel.

in addition to extension of warning tape between sand and gravel
layers , blue color

C- Backfilling the last layer with gradient gravel from 0 to 7 cm,
following the approval of the supervising body, with connecting and
rolling.

Backfill is done in layers not exceeding 25 cm thick per layer, and
these products are moistened and stacked using a rocker-hopper
plate and roller for the last face with a degree of 90% of the
maximum density (modified proctor) and sand content should not
exceed 25%,
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D- No excavated material may be backfilled before removing the
debris from the site, following approval by the Supervising
Engineer.

E - Rehabilitation of the pavement (concrete casting, pavement
tiles) in the event of excavating them or places of concrete mixing.

Backfills of trenches dug in agricultural lands:

A- 10 cm of sand is spread on the width of the trench under the
pipes before being placed in the trench and after the extension of
the pipes, the sand is spread over the pipes with a thickness of only
10 cm with the sides filled

B - The next layer with a thickness of 20 cm is backfilled with a layer
of single-gradient gravel (fine gravel) in addition to extending a
warning tape between the layers of sand and fine gravel

C- The last layer is backfilled with excavation products from the soil
for agricultural after removing stones with a diameter greater than
10 cm with compaction and moistening.

Article 3 — Connecting water lines:

All these lines shall be connected to the public network from all
ends, if any, and from one end if there are not several ends as
stated in the drawings. The positions of the lines shall also be
subject to changing to other locations consistent with the public
interest and if required, following the approval of the organization.
The valves shall be installed in the places specified by the
Supervising Engineer and as indicated in the drawings.

Article 4 — Operation asphalt:

e Clean the road well before the start of the spraying of prime coat

e No paving is allowed until making sure the road is well compacted
to achieve proctor factor 95 %

e Prime coat (MCO) is sprayed at a rate of 1.5 kg /m2

e the paving of the asphalt mixture using suitable machinery

e The tidal road shall be from the axis and towards the sides

e The joint between the two ends of asphalting works is no longer
than 24. hours

e The joint between the asphalt courses should be smooth and
achieve completer continuous interconnection

e The temperature of the asphalt mixture must reach the range of
130-150C°

e The temperature of the brushes on the road shall not be less than
130 ° C and any mixture below that shall be rejected

e asphalt mixture is paved to be thickness of 6cm after
compaction
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e compaction is done from the sides towards the axis with
straight longitudinal lines and continue in this way until
there are no lines resulting from the wheels of the roller.

o Leveling the surface, the upper surface of the asphalt base
layer and wear should be flat after being extended, leveled,
and compacted. Covering layers are checked regarding
levelness and compliance with the longitudinal section,
cross sections, and thicknesses, before approval of this
layer. The levelness of the surface is tested longitudinally
and transversely using a ruler length of three meters. All
ripples exceeding five millimeters must be repaired by
removing the surfaces where the ripples exceed the
permissible limit and re-brushing, leveling, and pressing the
new materials in accordance with the technical conditions
and the instructions of supervising engineer.

o Thickness test: The thickness is measured after asphalt
compaction from samples obtained with a tolerance of
10%, and any layer must be accepted when the average
total thickness in it is with a tolerance of +-10% from the
thickness specified in the drawings.

Article 5 — Connecting beneficiaries water lines to the new
network:

» These lines shall be connected to the public network as
stated in the drawings. The positions of the lines shall also
be subject to changing to other locations consistent with
the public interest and if required, following the approval
of the organization.

The connection shall also be installed in the places
specified by the Supervising Engineer and as indicated in
the drawings.

» Reconnecting the old beneficiaries’ lines to the new lines
that will be extended,
Reconnecting the existing beneficiary service connections to the
newly installed water supply pipelines, including the supply and
installation of suitable service clamps, disconnecting the
connections from the existing pipelines and securely
capping/sealing them.

The item shall also include the supply and installation of 32- 20 mm
diameter polyethylene (PE) pipe, with an average length of 6 m per
connection, complete with a suitable quick coupling, and all
necessary works, including excavation to an average depth of 25
cm, placement of clean sand bedding and surround above and
below the pipe as a protective layer, proper leveling and
reinstatement, all in accordance with the Engineer’s instructions
and recommendations.
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Article 6 — implementing of maintenance work on the lines
and Testing and maintaining the water network:

Execution of Maintenance Points on Pumping Lines in accordance
with the approved technical specifications, including:

Excavation work to access the maintenance site, ensuring all
necessary safety measures are taken.

Carrying out the required repairs based on the type of fault,
whether by replacing damaged parts or rehabilitating connections.
Backfilling and reinstatement work using suitable materials to
ensure the stability of the pipeline after maintenance.

Supply and installation of all necessary accessories, such as flanges,
gaskets, and bolts, as needed.

Performing all operational and hydraulic tests to verify the integrity
of the repair and ensure there are no leaks.

Including network testing and unblocking 50 m both ways

The price includes all necessary work to complete the job in full, as
per the supervising engineer's instructions.

All materials and equipment used must comply with international
standards and approved engineering specifications.
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Annex (1)

Table 1 — Mean outside diameters and out-of-roundness

Dimensions in millimeters

Nominal outside . : i E
Nominal size ke Mean outside diameter 3 Maximum out-of
lame roundness (ovality)
DN/OD b.d
d d e min d em.max i

16 16 16.0 16.3 1.2
20 20 20,0 203 1.2
25 25 25,0 253 1.2
32 32 32,0 323 1.3
40 40 40,0 404 14
50 50 50.0 504 14
63 63 63.0 634 1.5
75 75 75.0 755 1.6
o0 80 20,0 206 1.8
110 110 110,0 110.7 2.2
125 125 125.0 125.8 25
140 140 1400 140,98 28
160 160 160.0 161.0 3.2
180 180 180.0 1811 36
200 200 200.0 2012 4.0
225 225 2250 2264 45
250 250 250.0 2515 5.0
280 280 280.0 2817 0.8
315 315 315.0 316.8 1.1
355 355 355.0 3572 125
400 400 4000 4024 140
450 450 4500 4527 15.6
500 500 500.0 503.0 175
560 560 560.0 5634 198
630 630 630.0 6338 2.1
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Annex (2)

Table 2 — Wall thicknesses

Dimensions in millimeters

Pipe
SDR 8 SDR7.4 SDR @ SDR 11 SDR 138 SDR 17
525 s$32 sS4 S5 56,3
Nominal pressure, PN 2 in
PE 40 - PN 10 - PN & PN 4
PE 80 PN 25 PN 20 PN 18 PN 125 PN 10 PN 8
PE 100 = PN 25 PN 20 PN 18 PN 125 PN 10
Nom. Wall thicknesses
size €min €max €min €max €min ©max ©min fmax €min Smax €min €max
DN/OD
16 3o | 34 23| 27| 20| 23 = . s - R =
20 34 | 29 30| 34| 23| 27 | 20 23 . : 2 3
25 42 | ae 35| 40| 30| 34 | 23 27| 20| 23| - .
22 54 | 8.1 44| 50| 38| 41 | 30 34| 24| 28| 20 | 23
40 67 | 7.5 55| 62| a5 | 51 3-; 42| 30| 35| 24 | 28
50 83 | o3 ge| 77| 58 | &3 - 52| 37| 42| 30 | 34
63 105 | 1.7 ge | 98| 7.1 sp | 58 65| 47| 53| 38 | 43
75 125 | 130 | 03| 15| 84 | o4 | 8 78| 58| 82| a5 | s
00 150 | 18.7 123 | 137 | 101 | 13 | 82 9.2 67 | 75 | 54 | 8.1
110 | 183 | 203 | 151 | 188 | 123 | 127 :‘1’-2 11| 81| 91| 88 | 74
125 | 208 | 230 | 171 | 100 | 140 | 158 . 127 | 02| 103 | 74 | 83
140 | 233 | 258 192 | 213 | 157 | 174 | 127 141 | 103 | 115 | 83 | @3
180 | 268 | 204 | 210 | 242 | 170 | 198 | 148 | 182 | 118 | 131 o5 | 108
180 | 200 | 330 | 248 | 272 | 201 | 223 }g-‘; 182 | 133 | 148 | 107 | 110
200 | 332 | 387 | 274 | 303 | 224 | 248 - 202 | 147 | 183 | 110 | 122
225 | 374 | 413 308 | 340 | 252 | 2790 | 205 | 227 | 168 | 184 | 134 | 140
250 | 415 | 458 | 242 | 378 | 270 [ 308 | 227 | 251 | 184 | 204 | 148 | 184
280 | 485 | 513 383 | 423 | 313 [ 348 [ 254 | 281 | 208 | 228 | 188 | 184
215 | 523 | 577 | 431 | 478 | 352 | 380 gg'g 318 | 232 | 257 | 187 | 207
255 | 500 | 650 | 485 | 535 | 207 | 438 . 256 | 261 | 280 | 2111 | 234
400 = 5 547 | 803 | 447 | 403 | 3®2 | 401 | 204 | 325 | 237 | 282
450 . » 815 | 878 | 503 | 555 [ 409 | 451 | 231 | 388 | 28.7 | 205
500 . " - - 558 | 815 [ 454 | 501 | 388 | 408 | 207 | 328
560 b . i - | 825 | 8o | 508 | se0 | 412 | 455 | 332 | 387
830 - - - - | 703 | 775 | 572 | 631 | 483 | 511 | 37.4 | 413
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Table 2 — Wall thicknesses (confinued)

Dimensions in millimeters

Pipe series
SDR 21 SDR26 SDR 33 SDR 41
S10 S125 S16 S20
Nominal pressure, PN ? in bar
PE 40 — — i s
PE 80 PN B PN5S PN 4 PN 3.2
PE 100 PNB8 PNG PN5 PN 4
Nom. Wall thicknesses D
size
DN/OD min €max min €max €min €max €min €max
18 . N . . . - “ 4
20 - - R . - - - -
25 - . . - - - . .
22 - - - - - - - -
40 20°| 23 - - - - - -
50 24 28 2.0 23 - - - -
83 3.0 34 25 29 - - - -
75 38 41 29 33 - - - -
00 43 | 40 35 | a0 ; - . -
110 53 6.0 42 48 - - - -
125 6.0 6.7 48 54 - - - -
140 87 | 75 54 | 8.1 ) . : i
160 i 4 86 8,2 7.0 - - - -
180 86 o8 6.9 7.7 - - - -
200 o8 10,7 [ & § 86 - - - -
225 10.8 12,0 86 o8 - - = -
250 118 13,2 o8 10,7 - - - -
280 134 149 10,7 119 - - - -
315 15.0 16,6 121 13,5 97 10.8 V57 4 86
355 16.9 18,7 136 15.1 10,9 121 8,7 9.7
400 19.1 21,2 15,3 17.0 123 13.7 g8 109
450 215 23.8 17.2 19.1 13.8 153 110 12,2
500 239 264 191 21,2 15,3 17.0 123 13.7
560 28,7 205 214 23,7 17,2 19.1 13.7 15,2
830 30.0 33.1 241 26,7 18,3 214 154 171
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Annex (3)
Table 3 — characteristics of PE 100

No. | Characteristic Requirement Unit Test method
uatiasll o glhaall Zaall saal gl Jlaayl da ks
1 Density 950 Kg/m3 ISO 1183D
asxcl)
2 Carbon black content
(black compound only) 2t025 % by mass ISO 6964
3yl g g S0 (g sina
3 Water content <300 mg/kg
(Sl (s sl EN 12118
4 Volatile content <350 meg/kg
s ydatiall 3l gall daas EN 12099
5 Melt mass-flow rate (MRF) 02to14
190 °C and 5Kg G/10 min 1ISO 1133
i85 yia 190 xe Il giall Jaea
6 Melt mass-flow rate (MRF)
190 °C and 5Kg 0.2 G/10 min 1ISO 1133
2.16 5= 2 190 xe Jll g8l Jaea
&
7 Tensile stress
el s 210 MPa ISO 6259
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