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introduction

The contractor is committed to completing the
project-specific works based on the quantity schedule
and technical specifications document.

The works must be carried out according to the
instructions of the technical engineer supervising the
project, adhering to the required guidelines to ensure
the work is technically acceptable.

If the contractor is not an engineer, they must appoint
an assistant engineer of the same specialization to
execute such projects. This should be done before
handing over the work site, and the appointment
should not exceed one week from the date of the
commencement order. In case of any delay, legal
measures may be taken against the contractor.

Upon reaching the foundation soil level, the
contractor is required to prepare a geotechnical soil
report from a certified scientific source. This report
should indicate the bearing capacity of the foundation
soil. If the value deviates from what is specified in the
tender (increase or decrease), the contractor must
revise the study according to the actual value of the
foundation soil bearing capacity. This revised study,
after approval by the management, becomes the basis
for the commitment.

Full compliance with the highest quality standards
during execution is mandatory.

The executing party bears full responsibility for any
accidents, injuries, fatalities, or damages to the
surroundings or private and public properties related
to the work.

The quantity estimates are not allowed to increase
without written approval from the project supervising
authority.

The approved contract prices are inclusive and cover
all necessary requirements to complete the works.
Contract prices cannot be changed in any form.

This introduction and these standards are an integral
part of the technical conditions of the project.

Planning and signing the plans

- AHF provides the contractor with sufficient and
necessary information to start the planning work
according to the following:

* ldentifying fixed points on the plan.

* Points at a certain distance from the property
boundaries.

- The employer provides the contractor with
sufficient and necessary information to initiate project
planning operations using coordinates for key points.
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For existing facilities, it is the responsibility of the
supplier to develop project plans, accurately placing
and clearly marking stakes to allow reference at every
stage of the project.

- Before commencing excavations, the natural
ground level is recorded on a numbered plan for
reference in calculating excavations. Both the
representative of the employer and the
representative of the contractor sign the plan.
Excavation work is not allowed to begin before
organizing the mentioned plan and obtaining
signatures from both parties.

- The supplier commits to providing everything
required for identifying key points and organizing the
leveling plan, including tools, materials, and labor.

- Surveying works accompany all stages of the project,
from planning and execution to post-execution
(signing agreed-upon modifications on project plans).
Any changes in coordinates or elevations are
monitored to detect any inclination or subsidence.

Excavation works

Excavation works in soil, regardless of its type,
include:

- Normal Earth Excavations:

These excavations are carried out to the required level
without any excess depth. In case the depth exceeds
the necessary level, the contractor is strictly
prohibited from refilling the extra section. Instead, the
contractor is responsible for rectifying the error by
filling the excess section with an increase in the
thickness of the lower layer at the site, according to
the instructions of the supervising engineer. The
contractor

bears the cost of these works, whatever they may
amount to.

- Rock Excavations:

- Excavations are considered rock excavations when
they cannot be executed with hand tools and require
the use of suitable manual or mechanical tools, air
compressors, or pneumatic drills. The use of
explosives may be allowed with written approval from
the supervising engineer and relevant security
authorities.

- The management reserves the absolute right to
permit or prohibit the use of explosives, either
entirely or in certain sections or times.

- If explosives are used, the contractor must take the
following precautions:
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* Transport and store explosives under sufficient
technical conditions and strict supervision.

* Take all necessary precautions during usage to
prevent any damage.

* Keep a record noting the quantities used, locations
of use, and timestamps.

* Employ specialized workers in handling, placing, and
detonating explosives.

* Assume full responsibility for any injuries or
damages resulting from explosive use.

- adhering to the dimensions and levels

of excavation. Any increase in the width or depth of
the excavation that is not measured and approved is
not compensated. If an increase in depth affects the
technical condition of the project, the contractor is
obliged to restore the ground to its design level by
pouring a layer of concrete (200 kg/m3) at his own
expense, and he is not entitled to claim any additional
costs.

- Excavation Outputs:

Excavation outputs that can be reused for backfilling
are placed on one side of the pit if permitted by the
supervising engineer; otherwise, they are transported
to the nearest accessible location without the supplier
claiming additional costs. Adequate space is left
between the location of the backfill and the edge of
the excavation to allow the passage of excavation
machinery, movement of construction materials, and
the mobility of workers. The other side of the pit is
used for placing construction materials, ensuring
sufficient space for workers and machinery
movement.

Disposal:

All stones, excess soil, and unwanted debris in the
work area are lifted and transported to approved
dumping sites outside the project area, as per the
instructions of the administration or its authorized
representative.

Backfilling works

Embankments from excavation products or a source:
Backfilling is carried out using excavation products if
they are suitable for backfilling, free from large stone
blocks exceeding (7) cm in dimensions, and devoid of
organic materials and others. Backfilling with
excavation products is not allowed if the soil is red or
contains large rocky pieces. In such cases, backfilling is
done using gravel according to the instructions of the
supervising engineer. It is also the contractor's
responsibility to follow all safety rules in the
excavation area by placing barriers and warning signs
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around the excavation site. Gravel is used in
backfilling after approval from the supervising
engineer.

In some areas where pipelines will be extended, the
excavation progress may be hindered by depressions
requiring backfilling with excavation products closest
to the site, provided they are suitable for backfilling
and after approval from the management engineer to
reach a certain level. The contractor is required to
perform backfilling on layers compacted with suitable
compactors, wetted with water, and with each layer
not exceeding a thickness of (20) cm.

The quantities are estimated in cubic meters, and the
price includes the value of materials, labor wages,
machinery, profits, overheads, and all necessary
expenses."

Concrete and reinforced concrete works
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The work to be performed includes the
implementation of both labor, materials, tools,
equipment, transportation, and services to execute
concrete structures, ensuring all specifications for the
materials used are met. All work is to be executed in
accordance with the Syrian Arab Code for each work
item:

- The concrete used for all structural elements, in
general, must be supplied from an approved central
supplier with specified strength in the plans, ensuring
the cement quantity is not less than specified in the
guantity table and with a suitable progression to meet
the requirements for high tanks and the necessary
density for walls and tank floors.

- Site excavation is allowed in certain exceptional
cases using mechanical excavators and tested
aggregate materials with written approval from the
supervising engineer. Cement quantity should be
increased by 50 kg/m3 for local excavation.

- The supplier must provide and supply all necessary
additives and admixtures for concrete to ensure ease
of operation, rapid setting, impermeability, and to
prevent leaks, all included in the cubic meter price.

- The supplier must provide and implement additional
guantities of reinforcement steel as required by Syrian
code regulations and the supervision engineer's
instructions, all included in the cubic meter price.
Formwork:

- All necessary formwork for concrete works must be
installed and maintained adequately to resist all
forces and loads without deformation, and they must
match the sections shown in the plans to ensure
precise dimensions and shapes after pouring.
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- Plywood forms must be used in constructing
concrete for tank works.

- The contractor must provide and install sufficient
formwork, supports, and metal rings to allow
continuous and fast work. All formwork provided must
be adequately supported and approved by the
supervising engineer.

- Wooden panels must be new and can be reused
several times if they maintain their durability.

- The formwork for tank linings must be made of
plywood (at least the inner face).

- Iron forms must be straight, free from deformities,
and properly installed to maintain straight and
continuous connections, with level contact surfaces.
- All formwork parts must be secured and reinforced
adequately to bear the poured concrete, loads, and
personnel without causing any deviations or
deformations.

- Clean the forms thoroughly after each use and coat
the smooth concrete surface with special formwork
oil.

- Remove all sawdust and other materials from the
forms before pouring concrete.

- The fasteners used must be approved by the
supervising engineer, and the use of looped wire ties
or wooden spacers is prohibited unless approved.

- The bolts and screws must be strong enough and in
sufficient quantity to prevent any gaps in the forms.
- When placing forms, the following conditions must
be met:

* Reinforcement must be placed correctly according
to the dimensions in the detailed plans.

* Concrete works beyond the specified limits in the
detailed plans, which are placed for the convenience
of the contractor, will be at their expense, and they
are not entitled to any compensation.

* The contractor is responsible for any damage that
occurs to the work or any modifications resulting from
any cause related to the construction methods used.

* The contractor must provide sturdy walkways and
platforms made of wood to facilitate the movement of
workers and the transportation of concrete during
pouring, without exposure to iron.

* The forms should not be removed until the
following periods have elapsed:

- Side panels for bridges, walls, and columns: 3 days.

- Formwork for slabs, provided the supporting
column forms: 8 days.

- Supporting column forms for slabs and secondary
bridges: 14 days.

- Supporting column forms for main bridges: 21
days.
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* Forms must be removed gradually to avoid sudden

stresses on the poured concrete.

- Sand:

The sand must be the result of grinding hard
limestone stones extracted from the finest quarries or
clean Euphrates river sand. The sand should be free of
impurities, plant residues, or organic matter. For sand
used in mortar production, it should not contain
particles exceeding the following maximum
dimensions:

* For fine plastering and smooth troweling (1) mm,
the sand should be sieved to achieve the required
smoothness.

* Reinforced concrete (2.5) mm.

* Plain concrete (5) mm.

- Aggregate for Plain and Reinforced Concrete:

The aggregate used in concrete should result from the
mechanical crushing of hard, clean limestone or basalt
stone, free from dust. The aggregate should be
washed and screened to clean it from dirt and dust.
The standard dimensions for aggregate particles, in
accordance with the Syrian Arab Code for Reinforced
Concrete, are as follows:

* Plain concrete Grade (1) for foundations with a
diameter of (10—-40) mm.

* Plain concrete Grade (2) and Grade (3), reinforced
concrete with a diameter of (5-25) mm.

- Engineers have the right to determine the necessary
proportions for each type of concrete based on
technical requirements and the site conditions, relying
on laboratory experiments.

- The supervising engineer has the right to choose the
appropriate gradation for all concrete works to
achieve the required strength.

- Cement:

* The cement used in concrete works is Portland
Cement Grade 42.5 N, meeting the quality and
strength requirements specified in the Syrian Arab
Code. Rapid-setting cement may be used in
exceptional cases with the approval of the supervising
engineer.

* The administration may, if necessary, take samples
from the cement on-site and conduct tests to ensure
its strength and chemical composition.

* Cement should be supplied in sturdy, undamaged
bags, each weighing 50 kg, with a tolerance of up to
2%. Wet or damaged bags due to moisture should be
rejected.

- Water:

* Water used in all concrete and construction works
should be clean, free from dust, salts, organic matter,
and impurities that may affect the concrete
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specifications. Drinking water is considered suitable
for concrete works.

* Only the required amount of water for each type of
concrete should be used based on site experiments
and tests, according to the instructions of the
supervising engineer.

- Types of Concrete (Central Mix):

* Plain Concrete Grade (1): Used for non-exposed
surfaces, consisting of 0.75 m3 graded aggregate
(passing through a 2.5 cm diameter ring), 0.5 m3 sand,
and 250 kg cement. The proportions of sand and
aggregate (fine, medium, coarse) are determined by
the supervising engineer, and the ratios can be
adjusted to achieve the required strength.

* Plain Concrete Grade (2): Used for surfaces
exposed to view in molds, consisting of 0.75 m3
graded aggregate, 0.5 m3 sand, and 350 kg cement.

* Reinforced Concrete Grade 400 Cement: Consisting
of 0.75 m3 graded aggregate, 0.5 m3 sand, and 400 kg
cement.

- Concrete Production:

* Concrete production should not commence
without written permission from the management
engineer. The engineer has the right to break and
demolish any poured section without permission, at
the contractor's expense.

* Concrete is mixed using mechanical mixers, and
manual mixing may be allowed for small quantities
with the approval of the supervising engineer, but in
such cases, the cement content should be increased.

* Concrete is mixed in approved central plants
according to standard specifications. It should be
transported to the site within a rotating container,
ensuring delivery within one and a half hours from the
start of mixing or before the rotating container
completes 300 revolutions (whichever is less). In hot
weather, the supervising engineer may reduce this
time.

* Before pouring concrete, wooden or metal molds
should be cleaned of all dust, dirt, and foreign
materials by hand or compressed air. Wooden molds
should be well-soaked with water to saturate the
wood fibers, while metal molds must be coated with
materials to prevent concrete adhesion, ensuring it
doesn't affect the concrete.

* Concrete should be poured in its designated
locations to preserve its consistency and density,
ensuring the proper mixing of materials. It should be
compacted and tamped well to fill all voids and
surround reinforcement bars from all sides.

* Concrete should not be discharged from heights
exceeding one and a half meters. It should be lowered
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to the level where pouring occurs and discharged
regularly without affecting the homogeneity of
material mixing. If heights exceed this limit, concrete
should be poured through chutes of the necessary
length or temporary side openings, ensuring the
discharge height does not exceed 1.50 meters.

* In the case of large sections, concrete should be
poured in horizontal layers with thicknesses ranging
from (25—-35) cm for easy compaction and
consolidation, using vibrating needles.

* Concrete pouring is not allowed if the temperature
is below (4) degrees Celsius or exceeds (40) degrees
Celsius without taking necessary precautions unless
technical measures approved by the supervising
engineer are implemented. Concrete should be placed
in molds according to established technical principles,
and it should be vibrated using a vibration machine to
consolidate the concrete. The time and depth of
vibration should be specified to prevent segregation
of concrete elements.

* After removing the molds, the internal surfaces
should be smooth and appear as if coated with a layer
of non-leaching cement. External surfaces should be
free from waves and wrinkles. Skilled and trained
workers should be employed for the demolding
process.

* Before resuming pouring after any stoppage, the
solidified section of concrete should be thoroughly
cleaned with a wire brush and washed with water
until saturated. Loose particles should be removed,
and the casting surfaces should be painted with a
cement slurry mixed with fine sand at a ratio of 450 kg
of cement per cubic meter to ensure adhesion with
the new concrete. The material used should be of the
highest quality and approved by the supervising
engineer. A stop-end should be implemented at each
pour interval.

* The cement content should be increased by (25%)
from that specified in the initial adjacent layers to the
stop surfaces.

* No concrete should be poured without verifying
that all reinforcement is in its designated position as
noted in the plans. All mold sections, sides, holes,
gaps, etc., should be correctly and precisely fixed
according to the requirements in the general and
detailed plans.

* Vibration should be used in all concrete works, and
the type approved by the supervising engineer should
be used. The vibrated concrete must adhere to the
following conditions:
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- Strict adherence to the proportions specified by
the supervising engineer between the weight of water
and the weight of cement.

- The concrete slump test should not exceed (4-5)
cm.

- The thickness of the vibrated concrete should not
exceed (40) cm.

- The vibrating needle should be vertical to the
surface of the poured concrete.

- The concrete slump should not be extended using
a concrete spreader, as it may cause separation of its
elements.

- The vibrating needle should be vertical to the
surface of the poured concrete.

- When water appears on the surface of the
concrete during vibration, the vibrating needle should
be raised carefully. The appearance of water during
the initial vibration may be due to an excess of water,
and it should be reduced. Under no circumstances
should the reinforcement be vibrated.

- Concrete should not be vibrated for more than
one and a half to two minutes, and vibration should
stop when water appears on the surface.

- Model tests should be conducted under the
supervision of the supervising engineer to determine
the water, aggregate, and sand ratios at various sizes
and to specify the required vibration time for a certain
volume of concrete.

- Concrete Protection:

* Concrete should be protected from adverse
weather conditions for a period determined by the
supervising engineer, ranging from ten to fifteen days,
depending on the weather conditions.

* Horizontal and sloping surfaces should be covered
with hessian bags or a layer of sand, at least one
centimeter thick, after their initial hardening. These
surfaces should be regularly sprayed with water to
keep them wet throughout the required period.

* Concrete pouring is prohibited on frosty days,
especially when the temperature drops below four
degrees Celsius, unless precautions are taken to
ensure the concrete's safety.

* When there is a risk of frost, freshly poured
concrete must be covered with suitable materials
before the workday ends to protect it from freezing.

* After the frost period ends, the contractor is not
allowed to resume work until the supervising engineer
verifies the safety of the previously poured concrete.
If necessary, sections affected by freezing should be
removed and reconstructed.
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* No movement is allowed on the concrete after
fifteen minutes have passed since its pouring and the
commencement of its initial setting.

* No part of buried concrete structures should be
backfilled until it has been inspected by the
supervising engineer, ensuring sufficient hardness.

* If, at any time during the temporary handover, it is
found that some concrete structures are defective,
they must be demolished, removed, and rebuilt.

* Roofs should not bear any additional live loads
without permission from the supervising engineer
after a sufficient time has passed for the concrete to
harden and gain the necessary strength.

- Openings, Holes, and Others:

The contractor must take necessary measures for
creating openings and other required arrangements
for various foundations, installations, and other
different project-related works. All pipes, iron or
wooden pieces, or any other material intended to be
fixed in concrete must be installed and secured
according to instructions in the plans or specifications
provided by the engineer. Concrete pouring is only
allowed after ensuring that the contractor has
completed all these works.

- Sealing and Smoothing Concrete:

The contractor should perform concrete polishing
operations as required by the work. Cement should be
spread on the concrete surface at a rate of 1.5 kg per
square meter and polished well. Concrete polishing
works are considered part of various types of concrete
works, and the contractor is not entitled to claim any
additional expenses for these polishing operations.

- Concrete Testing:

** Pre-execution Tests: **

* The management may request the contractor to
conduct tests on concrete before starting work at
their expense, in an approved laboratory, to
determine the necessary mix proportions for
achieving the required concrete strength according to
the approved specifications.

* The test results should be sent to the engineer for
approval within two weeks of starting the concrete
pouring on the construction site.

* The engineer has the right to make adjustments to
the concrete mix proportions as needed.

** Field Tests: **

* A group consisting of three cylinders for each
concrete type should be designated for preparing
concrete samples. The compressive strength should
be determined for one sample at 7 days and two
samples at 28 days.
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* If the tests fail to meet specifications, the
engineer can adjust the mix proportions at the
contractor's expense.

* The contractor may be required to perform
additional tests on fully cured samples under working
conditions.

* The necessary measures should be taken to
protect concrete during curing.

* If these tests also fail, the contractor must replace
the defective concrete works according to the
engineer's instructions without incurring additional
expenses.

** Additional Tests: **

* The management may request the contractor to
conduct special tests on concrete as needed for the
work and forces affecting the structure, at the
contractor's expense.

- The management has the right to request the
contractor to conduct special tests on concrete as
needed for the work and forces affecting the
structure, and at the contractor's expense.

- Concrete Strength Limits:

* The compressive strength of various types of
concrete used should not be less than the following
limits after 28 days:

- Ordinary Concrete Caliber 250+25: 150 kg/cm?

- Ordinary Concrete Caliber 300+30: 180 kg/cm?

- Reinforced Concrete Caliber 350+35: 200 kg/cm?

- Reinforced Concrete Caliber 400+40: 250 kg/cm?

* Tests are conducted on cubes (20 x 20 x 20) cm,
then transformed into cylindrical strength for
comparison. The number of cylinders is determined by
the supervising engineer, who oversees the tests.
Cubes are stored in water and broken after (7) days
and (28) days from the date of pouring.

- Tests on Raw Materials:

* The management has the right to conduct tests on
raw materials in one of the approved laboratories in
Turkey or Syria. The supervising engineer designated
by the management should be present during the
tests, and all costs, including transportation and
testing costs, are covered by the contractor.

- Reinforcement Steel Tests:

* Periodic tests are conducted on the steel to ensure
its suitability, especially regarding tension, cold
bending, and ease of fracture (ductility). The
supervising engineer selects samples of steel for
testing from the quantities received in the workshop
and for each diameter used in the project.

- Cement Tests:

* Periodic tests are conducted on cement using

samples selected by the supervising engineer from the
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cement received in the workshop. This is to ensure
the chemical composition's strength. The
management may accept or reject the entire quantity
based on the test results mentioned in the cement
section. The management may also repeat any tests
deemed necessary and reject quantities that do not
meet the required conditions throughout the
cement's presence in the workshop.

Reinforcing Steel

The European-origin iron or its equivalent is used, and
it should meet the following specifications:

* Yield strength (5000) kg/cm?2.

* Elastic limit (4000) kg/cm?2.

* Elongation at fracture not less than 16%.

* The iron should be free from rust or foreign
materials, and the administration has the right to
conduct necessary tests, especially regarding tension,
cold bending, and ease of fracture in any laboratory
chosen by the administration.

* Reinforcement iron used in concrete works must
conform in terms of strength and specifications to
what is stated in the Syrian Arab Code for the Design
and Execution of Reinforced Concrete Structures, as
detailed in the approved drawings by the supervising
engineer. It should be well-fastened using tying wires,
and the thickness of the concrete cover layer should
be maintained using metal or concrete chairs.

* |If it is necessary to make connections in the
reinforcement bars, the approval of the supervising
engineer must be obtained. Generally, connecting
adjacent bars in any section and along at least two
meters from this section, accounting for more than
(30%) of the total bars, should be avoided. The
overlap for tension bars should be (60 times) the
diameter of the bar without a bend and (30 times) the
diameter with a bend. For compression bars, the
overlap should be (40 times) the length of the bar, and
there is no need for bends. Connections can be made
by welding, provided that the welding is done
artistically. Welded bar samples should undergo
tensile tests until fracture, and the results of these
tests should be acceptable.

* |f the contractor is unable to secure some iron bars,
they are not allowed to replace them with equivalent
diameters without the engineer's approval. If this
replacement results in an increase in the weight of the
used iron, the contractor is responsible for it.

* Reinforcement bars should be installed in the
guantity, diameter, shape, and arrangement specified
in the drawings according to the instructions and
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illustrative details provided by the supervising
engineer during the work.

* Iron bars should be securely tied with an iron strip
to prevent any movement during concrete pouring.
They should be separated from the formwork
vertically and horizontally by cement-made spacers
(biscuits) with a thickness of (2) cm. The lifting of iron
pieces and securing them in designated locations
should be done using iron chairs made of reinforced
iron with appropriate diameters.

* The length of the connections (lap length) should
not be less than fifty times the diameter of the
connected non-hooked bars and not less than thirty
times the diameter of the connected hooked bars. The
bending length of the bars should not be less than ten
times their diameter from the pivot point if the
drawings do not indicate otherwise. The connection
rules specified by the Syrian Arab Code for Reinforced
Concrete and the instructions of the supervising
engineer should be taken into consideration.

* Reinforcement steel should be straightened and
bent cold according to the shapes and dimensions
detailed in the drawings, and the use of heat for this
purpose is not allowed.

* The dimensions, diameter, and length of the iron
bars should not be less than those specified in the
drawings. If it is challenging to obtain the required
quantities of iron as per the specifications, they
cannot be replaced with any new equivalent
guantities without obtaining written approval from
the supervising engineer.

* The acceptance of the iron should take place after it
is installed and ready for casting by the supervising
engineer, who will provide written orders for
acceptance and permission for casting.

Mechanical equipment

- Metal Pipes and Fittings:Metal fittings should be
made of epoxy-coated ductile iron for external use
and copper alloy for internal use. Locally modified
fittings are not accepted.

- Supply and installation of epoxy-coated ductile iron
fittings for drinking water, 6-inch diameter, 10 bar
pressure, with elbows and all necessary connection
accessories according to the drawings.

- Supply and installation of epoxy-coated ductile iron
fittings for drinking water, 10-inch diameter, 10 bar
pressure, with elbows and all necessary connection
accessories according to the drawings.

- Installation of a high-quality European mechanical
valve.
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- The manufacturer of pipes and fittings must have ISO
9001 certification for the year 2000.

- The contractor must provide a health certificate
issued by an accredited international laboratory
demonstrating the suitability of the raw material for
use in pipe manufacturing for drinking water, along
with a test certificate for the raw material.

- The management takes samples of pipes and special
fittings and tests them in one of the accredited
laboratories in the region or in Turkey, at the
contractor's expense, before receiving the materials.

- Samples are taken randomly, and tests are
conducted according to ISO 14236:2000 for trials, at
the bidder's expense. In case of failure, the materials
are considered unacceptable, and the bid is rejected.
The bidder must provide complete models with
certificates and tests proving the conformity of the
materials to the specifications along with the technical
bid.

- The bidder submits their price, including
transportation to the locations specified by the
management, material testing in accordance with
technical standards, and all required tests upon
receipt, at the contractor's expense for testing costs
and compensating materials subjected to the tests.

- Pipes and fittings with scratches deeper than 0.1 of
the thickness are rejected.

- The bidder provides Teflon material coils for use in
the connection operations of threaded pipes. Teflon is
exclusively used for connections by mechanical fittings
for internally and externally threaded ends, with a
rate of one coil per ten external or internal threaded
connections. The prices of these coils are included in
the unit prices of the contract.

- The supplier is committed to completing the tank
connection works to the network within the
boundaries of the construction site and to the nearest
connection point. All wages and costs are covered in
the financial bid.
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- The zariga work is done using a trowel while
ensuring the straightness of the wall.

- The walls are prepared for zariga work by cleaning
them, removing any protrusions, and spraying them
with water. The zariga is done in three stages as
follows:

1. The first face (screw layer): The cement mixture
consists of a mix of cement and sand in a ratio of (1:1).
This face is applied by casting the mixture forcefully
onto the surfaces and spraying it with water until it
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hardens. The second layer should not begin until the
first layer has hardened.

2. The second face (coarse zariqa): The mixture for
this face consists of cement and sand in a ratio of
(1:3). A trowel is used to spread the mixture after it is
cast on the walls, and care should be taken to ensure
that the walls are straight both vertically and
horizontally. The thickness of the second face should
not be less than 13 mm.

3. The third face (smooth zariqa): This face should
have a thickness of 2 mm, and the mixture consists of
cement and sand in a ratio of (1:4). Very fine sand is
used, and this face is polished after drying with a
trowel. No roughness should be visible on this face.
The contractor is required to water the work for five
days after execution. Quantities are calculated in
square meters, and openings, tie works, and boxes are
not included in the quantities. The price includes all
material, personnel, transportation, and tools used,
including only two boxes with a tie for each box with a
length of 1.5 meters, and everything necessary to
complete the work correctly.

Tyrolean spray works

. After completing the implementation of the
two external zariqga layers, the cement spray
(Tyrolean) is applied with white cement of caliber
(500) kg, with the addition of pigments to color it
according to the instructions of the inspection team
and the drawings.

e The spray is executed using a special spraying
machine on both sides as determined by the
inspection team, ensuring the approved shape.

e Itis necessary to persist in spraying with water for
a sufficient period for the Tyrolean spray to
harden and solidify. Windows and doors should be
cleaned from any dirt during the implementation
of the spray.

e  Within the scope of the work, the necessary
materials are provided, including white cement,
sand, clean water, colored materials, tools, and a
working hand.

e The work includes everything necessary to deliver
it ready for optimal presentation according to
technical specifications and the instructions of the
inspection team.

The work is estimated based on presenting and
implementing the Tyrolean spray on both sides with
outlining and painting, along with the zariga layers,

including everything necessary, per square meter.
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Water Stop Works

Water stop is placed between the walls of the tank
and its floor along the entire perimeter of the tank. Its
width should not be less than 30 cm, and it is secured
in place using metal anchors.

Pavement Tile

e Cement and sand are used in equal proportions.

e The color is black or tinted according to the
supervision authority's opinion.

e Its thickness should not be less than 3 cm.

e The cement mortar used below the tiles should
have a caliber of not less than 250 kg/m3.

e The price per square meter includes the additional
cost for the mortar beneath the tiles and the
robe.

It is necessary to open the tiles during installation

using plastic spacers.

Iron Works

- The contractor must paint all components with anti-
rust paint, at least two coats, and two coats of paint in
a color determined by the supervisor. In case of any
scratches resulting from transportation, installation,
or welding, the contractor must repaint the damaged
area.

- All sides of the profiles must be closed with a metal
sheet of thickness (2) mm, with continuous welding to
prevent water from entering the profiles and causing
rust.

- All iron sections used in these works must be of the
best types of drawn steel, new, flexible, capable of
cold bending and welding without cracking, and
subject to international specifications.

- All pieces must be cut correctly according to the
shapes and dimensions specified in the drawings and
must be straight, free of any twisting or warping.

- Welding must be carried out carefully and
accurately, ensuring complete cohesion between the
welded pieces so that they function as a single piece.
All slag must be removed completely, and any
protrusions should be cut and leveled properly.

- After installation, iron works should match the
adjacent building elements, be plumb, horizontal,
easy to move, and sturdy, without any vibration or
noise during movement.

- All iron works (windows, doors, etc.) should be
painted on both sides with red oxide "primer" after
cleaning and scraping with iron brushes to remove all
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traces of rust, welding, and oils. After installation, they
should be painted on three faces with a specified
color by the inspection team (oil paint), and the
painting work is priced per kilogram.

- All metal accessories, including hinges,
espagnolettes, door handles, etc., should be installed
using the best types approved by the administration.

- For doors, first-class Turkish or Italian locks should

be installed, and the contractor is requested to
provide three additional keys with each lock.

Metal pipes

Pipe Thickness:

- Not less than 4.6 mm for pipes with a diameter of 4
inches. Pipes are made of stainless steel using the
drawn method without welding.

- Not less than 5.5 mm for pipes with a diameter of 5
inches. Pipes are made of stainless steel using the
drawn method without welding.

- Not less than 6 mm for pipes with a diameter of 6
inches. Pipes are made of stainless steel using the
drawn method without welding.

Necessary components for drawn pipes include:
Flanges: Thickness not less than 16 mm, detached to
facilitate cable placement, and perforated with six
holes for screw fastening. The flange diameter should
be proportional to the pipe diameter.

Connection made of drawn iron with a diameter and
thickness proportional to the pipe diameter and
thickness, with a length of approximately (50-60) cm.
It connects between the outlet of the brackish water
pump and the drawn pipes and is equipped with a
flange.

Rubber gaskets installed between each pair of pipes to
prevent water leakage after installation and
compatible with flanges. The weld areas of the flanges
must be coated with an anti-corrosion substance
(zircon).

gate valve

Supply and installation of gate valves of various
diameters, pressure 16 bar, including connection
works and all necessary components:

- The body of the gate valve is made of flexible font
and the stem is made of stainless steel, coated inside
and outside with epoxy or equivalent material.

- Connection method: With two drilled flanges
according to the required PN, with necessary
accessories such as natural rubber gaskets and screws.
The valves must be of high quality and approved by
the supervisory authority.
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- All manufacturer's marks are stamped with the
official mark on the body, in addition to the
manufacturer's name.

- Quantities are estimated per unit.

Flow Meter
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e Diameter and pressure according to the
specifications mentioned in the price offer.

¢ The outer body is made of flexible font.

¢ Mechanical type with flanges, measuring in cubic
meters with five digits.

¢ All manufacturing marks must be stamped on the
body in addition to the manufacturer's name.

¢ All screws and nuts must be made of galvanized
steel.

¢ Protection: coated with epoxy material.

¢ Providing and installing the necessary accessories,
such as galvanized steel screws for scoring, gaskets, a
4-inch diameter extended iron column with a length
of 1 meter, a metal cover, a lock, etc. Additionally, the
supervisory authority has the right to request the
execution of concrete supports using ordinary
concrete to secure the valve. All these accessories are
included in the valve's price.

Lightning Protection System
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The lump-sum price includes all the mentioned works
below:

- Providing a Franklin rod with a length of (1.2 m) with
the insulating base, securing it to an iron column with
a height of 2 m and a section of (2.5) inches coated on
three faces, the first being anti-rust (silver base).

- The contractor installs the column at the highest
point of the tank using a metal plate (40*40) cm with
a thickness of (5 mm), secured to the ground with four
screws (10) mm, with the welding of four metal rods
(30*30) cm in profile to secure the column on the
surface.

- Providing the copper electrical cable (bare stranded
16 mm2) and connecting it to the rod using special
metal connectors, ensuring the durability of these
connections.

- The contractor installs the grounding conductor with
the floors and walls using special fasteners, securing
them at distances not exceeding (70) cm between
each fastening point. The contractor digs a place for
the installation of insulating fasteners on the ground
and walls, securing the conductor with a special
bracket provided with the mounting base.

- The grounding conductor is extended within a PVC
pipe with a diameter of (2) inches at a height of (2) m
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above the ground surface to protect the conductor
from mechanical shocks.

- The contractor digs to a depth of (30 cm) from the
ground surface from the location of the lightning rod
to the grounding hole and extends the grounding
conductor within a PVC pipe with a diameter of (1)
inch, then buries the conductor along the distance.

- When extending the conductors between the rods
and grounding stake, care should be taken to reach
the shortest path vertically, especially in places where
people are present underneath.

- The distance between the conductors and openings
of doors and windows should not be less than (50) cm.
- The distance between the conductors and electrical
installations should not be less than (100) cm.

- Make sure there are no flammable materials along
the path of the conductors and at a distance of not
less than (300) cm.

- Implement a lightning protection grounding hole
with dimensions of (100*90*90) cm, ensuring the
following conditions during execution:

* The hole should be away from the building by
about 2 meters at least.

* The contractor secures salt and charcoal and pours
them into each hole in the specified quantities (15 kg
of salt - 15 kg of charcoal).

* Plant three grounding stakes, each with a length of
1.2 meters (copper 20 mm), in each hole, surrounded
by untreated soil with a distance of 30 cm around the
stake. Then, the area around the stake is surrounded
by soil treated with salt and charcoal to cover the rest
of the hole. The exposed part of the stake should
remain (20) cm above the ground, where the
grounding conductor is secured with suitable metal
clips.

* The contractor is committed to planting the stake
in the soil by digging the stake location using a drill bit
of the same section as the rod and pounding the stake
into the hole using appropriate methods, taking care
not to cause any damage to the stake.

* The contractor secures an inspection chamber for
the central hole with dimensions of (90*90*20) cm
and a height of (30) cm from the four sides, with the
cement caliber (350 kg/m3).

* The contractor secures a metal cover for the two
inspection chambers with dimensions of (60*60) cm,
the frame consisting of metal angles (3.5*3.5) cm with
a thickness of (2.5) mm, and the thickness of the sheet
(1.5) mm. The weight of the cover should not exceed
(20) kg, with painting on three faces, the first of which
is anti-rust (silver base). Also, provide a lock and do
whatever is necessary.
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* The contractor is committed to securing special
connectors at places where cables intersect and
connect, which should be of the same type and cross-
section as the cable used.

* The resistance of the grounding stake for the
lightning protection should not exceed (10) ohms.

Bitumen insulation

underground from concrete by using liquid bitumen.
The concrete elements should be coated on three
sides until saturation is achieved initially.

- Foundations, sheet piling, and column necks are to
be insulated with a layer of bitumen sheets with a
thickness not less than 4 mm, reinforced with
polyester with a minimum weight of 180 g/m2.

- Bitumen sheets must meet specifications for
resistance to tension, tearing, cold, softness, and
water absorption, ensuring the following criteria:

* Average tensile strength: 1200 Newton/cm2

* Average weight: 4.5 kg/m2

* Softening point: 150 degrees Celsius

* Absorption rate: 130%

* Tear resistance: 240 Newton
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Excavation works (Stone or Soil)

Excavation works (Stone or Soil)

Excavations must be carried out by mechanical or
manual methods according to the nature of the soil
and its requirements, in order to reach the required
level of pipes, according to the site and the needs
required by the project, according to the necessary
dimensions, and the directions of the site engineer.
All excavation work must be done to ensure that
the soil is cohesive and not disturbed. This item
includes removing all obstacles that cause stop the
excavation works like old networks of pipes and
stones. The contractor is required to obtain the
necessary approvals from the local authorities. In
addition, in case of any damage to the network as
a result of excavation, the contractor is responsible
for repairing it at his own cost. Backfilling with
drilling products is not allowed if the laterite soil or
the pieces of rock are large, the backfilling is
carried out with gravel and according to site
engineer. The contractor must follow all safety
rules in the excavation area by placing a barrier
and warning signs around the drilling area. Gravel
is used in the backfilling works after the approval
of the site engineer and the contractor must backfill
the layers to obtain the appropriate compaction.
Excavation works are transferred to the official
landfills, and if the expansion of the width of the
excavation, the value of the excavation and the
amount of additional backfill will be at the expense
of the contractor. Also, the contractor is required to
return the worksite to what it was, and repair all
excavation works problems and damages resulting
from excavation work on public and private
properties. Moreover, the width of the excavation
for the pipes is 1.5 of the diameters of the pipe at
least, and the excavation width for the manhole is
equal to the manhole width adding 50 cm for each
side. It is the responsibility of the contractor to
divert the paths of the old sewer lines and/or water
lines temporarily to the public sewer in case it
conflicts with the excavation works until the
extension of the new lines ends. Quantities are
calculated in cubic meters using an appropriate
measuring method, and the price includes all costs
of materials, people, tools used, transportation,
and all that is needed

Quantities get calculated in cubic meters and the
price includes all costs of materials, persons,
tools used, transportation, tamping, wetting, and
everything necessary to complete the work
properly.
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polyethylene potable water pipe

PE100 Gyl (A oall (e Jhilusd

Supply and Installation of HDPE Pipes for Water
Network

1. Weight per Linear Meter: Should not be less
than 2.6 kilograms.

2. Pipe Specifications:
Polyethylene HDPE pipes that adhere to
international specifications regarding diameter
(110 mm), thickness, allowable pressure, and
temperature.

3. Execution of Operations and Testing: Perform all
necessary operations and pressure tests (network
pressure test) to ensure the network's integrity.
The pressure in the mains should be 12.5. Execute
all required tasks (supply, installation, connection,
connection with inspection chambers, and
commissioning) for all components and details.
The contractor is responsible for repairing any
damages or issues resulting from the installation
process.

4. Inclusions: All necessary and mentioned works
are included in this scope, with one linear meter
being the unit of measurement.

5. Slope Ranges: The slopes vary between 0.3%
and 6%, and the determination is made by the
supervising engineer.

6. Backfilling with Sand: The work involves
backfilling below, above, and around the pipes with
sand, using suitable machinery as deemed
appropriate by the contractor, following the
engineer's directives. The sand used must be free
from cohesive blocks and harmful impurities,
originating from ground limestone. Proper
backfilling without causing harm to the pipes and
extensions is essential. In case of any damage, the
contractor is responsible for the repairs at their own
expense. Backfilling with sand above the pipes
should be at least 10 cm, and below the mains at
least 10 cm.

7. Engineer's Review: The supervising engineer
should review and determine the suitable backfill
thickness.

8. Compaction and Moistening: The sand must be
compacted and moistened according to
engineering standards.

9. Compensation for Damage: The contractor is
liable for repairing any damage caused during the
installation process, and the associated costs are
covered by the contractor.

10. Sand Supply and Spreading: The contractor is
responsible for supplying sand and spreading it,
loaded at an execution rate per meter for pipe

laying.

Provide and install
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11. Scope Approval: All works should be
conducted according to approved plans and the
engineer's instructions. The contractor must seek
the engineer's approval for the suitable thickness
of backfilling and any deviations from the original
plans.

12. Measurement Unit: The unit for measurement
in this scope is one linear meter.

13. Price Inclusions: The price includes all
material, labor, tools, transportation, compaction,
moistening, and any other expenses necessary to
complete the work correctly.

Gun (1585 Jlee ¥l e skl iy Jlae Y Glua s Jlasll
il Guaigal) Gl 6 (3855 caldaladall

)y Rlia Guli Al s aladinly Ikl il cilueS) Gl 23

Cllail) 5 Aeadiual) ol a1 5 GaldiV) g ol gall CallSs HES Jadi

saall JUEL Jaad) Al a5k e JS5 cada il g gl Jleed

Page 24 of 24




