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Work specifications and standards for rehabilitation of infrastructure
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Scope of Work:
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With the aim of improving and facilitating access of
people to basic services, schools, and markets, through
the rehabilitation the roads and infrastructure through
the implementation of the following activities, which are
listed in the bills of quantities attached to this
document. The work includes the following items but is
not limited to them only.
1. Road rehabilitation works
2. Rehabilitation of Sidewalks
3. Road lighting points
4. Excavation, trench preparation, and backfilling
works
5. Repair and rehabilitation works for sewage
network and rainwater network
6. Rainwater Drainage Collectors and Manhole
Works
7. Repair and rehabilitation works for the water
network
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General Notes:
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= The contractor must agree with the site engineer on
the materials supplied to the site for adoption,
whether by supplying samples or a joint visit to the
markets while retaining a sample for comparison.

= The Contractor Shall protect the parts and service
lines of the building at the work site, which the
Contractor may find during the implementation of
works, such as sewage pipes and electrical cables,
from damage and harm throughout the execution
period. In case of causing any damages to the site or
existing items while implementing the work, the
contractor is obligated to fixit on his own expenses

= The Contractor shall be solely and fully responsible
for the security of the construction materials, tools,
and other equipment in the worksite.

= Safety and security

= 1-Safety of road users: During implementation,
phosphorous rubber cones must be placed at least
100 meters before the place of implementation in

&§5A,U BJ)}J\ b‘}d‘éﬁ&é}oﬂ u.u..h.@.n&céwy‘ djLB.AJluLc L]
Bl xe @!54“% aSilie B)‘::jgi Olue dygi £lgw olaxed
)lael) digm

a890ll B39 gall Wlousdl bglasg sha¥l dle> Jglaall Je =
LIy (suall B pall sl 4aS JlaeYl uass £ UST Ladow 45 219
Bl U 3 9 JlocYl s Buko I alidly Sl (50 &by gSI)
e Mol Jglaall JaSty JlasYl duais oWl gdgall § 500
Lol aisas

cbl}dl@uo.?&ai‘}c&l.og@ﬁmygw od>9 Jolaall ()35:, .
Joadl @890 (3 83929001 (5,39 Wilaaally « ol

oledllg dedlul!

SYR_EOI_2026-2029 - Lot 2 Infrastructure Rehabilitation Works

Page 1 0of 42




G@AL

case the road is completely cut off, at a rate of one
cone per meter.

In the case of isolating a part of the road
longitudinally, rubber cones tied with phosphorus
tape should be used at a rate of one funnel every 15
meters along the isolation site.

2- Workers' safety: Workers must be provided with
all safety and protective factors such as helmets,
gloves, heat-insulating rubber boots, and gas masks.

environmental safety:

All asphalt residues resulting from asphalt works
must be transferred to a special landfill, which will
be indicated later

Any material submitted to the workshop shall be
rejected in violation of the approved form in
accordance with the above, The contractor must
obtain the approval of the site engineer by the
organization for all materials to be used or the work
to be carried out so that the contractor secures its
materials at the project site according to the
required specifications in the special technical
conditions according to the schedule prepared and
approved in accordance with the types approved by
the organization and the organization has the right
to take samples and examine them and to ensure
that the materials conform to the required
specifications and the contractor secures all
necessary facilities and is at the expense of the
contractor

The Contractor shall always provide for traffic flow
along existing roads, rivers, and canals. The
Contractor shall provide, and maintain all detours,
temporary roads, temporary bridges necessary
barricades, warning lights and guide signs as well as
other equipment at all hours during the day or night
The contractor prepares the workshop with the
tools of planning and measurement and machinery,
safety, and security equipment (warning tapes -
traffic cones - warning signs), and the number
required by his commitment or requested by the
site engineer with the number and capacity
sufficient to carry out the works properly and within
the specified period and the number of each type of
mechanism is determined by the site engineer

Each stage of the work must be disclosed before it is
covered and the next phase may not be moved
without the approval of the organization or its
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representative in writing, and the contractor must
provide the appropriate conditions for the
representative of the organization to examine and
measure the work before moving to the next stage
and the contractor must write a notice to the
representative of the organization When the work is
ready or about to be ready for testing

=  The works executed by the contractor are
estimated according to reality and according to the
prices agreed upon by the bid.

= The contractor may not claim any compensation if
any work is rejected by the supervising committee.

=  The contractor is committed to the price provided
by him, and it is not permissible to claim any
increase in the event of an increase in the price of a
specific material or a decrease in currency rates.

= implementation team and workforce:
Two workshops apply to work in a different location,
each workshop consists of an engineer and technical
workshops only with their mechanisms to complete
the work completely.

=  Warranty period: The contractor guarantees the
work carried out in the project for one month from
the date of the signing of the initial receipt of the
project under an official record ,and is obliged to
repair any malfunction or malfunction that appears
as a result of poor implementation at its own
expense, regardless of the costs of repair, and in
case of noncompliance, the organization has the
right to repair the damage or defect at the expense
of the contractor, regardless of the costs, and the
contractor is not entitled to claim any compensation

= The contractor, upon completion of the work and
before the receipt process, must clean the site and
remove from it all excess materials, waste and
debris from inside and outside the site and carry it
to a place specified by the organization off-site and
at its own expense and in case the contractor is late
in carrying out these duties the organization is
entitled to carry out This at the expense of the
contractor in the way you see fit regardless of the
costs

= The road routes to be implemented are identified
through Google Maps and the sites tables
mentioned in the project study.

= The quantities needed for each road are identified
by reviewing the study and the bill of quantities
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= The entire route is inspected before starting any
work

=  Ensure that there are no industrial or new
earthworks or other works that might change the
materials needed for paving, such as excavation
works in the road body or public service works,
sewage or water, or any works that would change
the road study. If identified the project owner
should be consulted to determine the procedures to
from changing the route moving to another path
and giving appropriate solutions for the new
situation.

= [fitis ascertained that the road course is not
occupied with other works, the work of leveling the
road surface shall be started using the loader to cut
the areas that are higher than the intended road
level and fill it in the lower areas along the road
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Road rehabilitation work
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Excavations of any kind with the aim of exposing the
path of the road
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Execution of excavation works using the necessary
mechanical machines, regardless of the type of soil
(earthy or rocky) with different widths and depths as
needed and the instructions of the supervising
engineer, with the excavation outputs being transferred
outside the work site with leveling and tamping to the
bottom of the excavation.

¢ Any additional excavation depth must be filled with a
layer of gravel, with a depth of no more than 25 cm,
and no amount will be calculated for that.
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Scraping the asphalt layer
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e By the appropriate machinery with a thickness 7.5
cm and according to the supervision engineer and
relocate the remaining materials outside the
worksites and cleaning the surface layer by
compressed air with all necessary.

e The process of scraping is done by a scraping
machine and on straight paths and thicknesses
as determined by the supervisor engineer.

e In the process of scraping, maintaining the road
leveling must be considered.

e cleaning the places of scraping by air
compressor and well cleaned and equipped for
the implementation of asphalt.
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e The contractor is committed to any damage
caused to public and private properties during
the scraping, and it will be repaired by him
(water/sewage line, telephone cable, electric
cable, etc.)

e The contractor must transfer the scraped
materials to a specific place, and the contractor
must bear all the agreements and
administrative burdens to obtain the necessary
approvals.

e Quantities are calculated in square meters using an
appropriate measuring method, and the price
includes all costs of materials, people, tools used,
transportation and all that is needed to complete
the work properly
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Plowing the old backfill layers
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Plowing roads are cultivated with the appropriate
mechanism (Trix or Kreider or any mechanism
approved by supervision in a depth determined by the
supervising engineer until the removal of all invalid
backfill layers, and the products are transferred and
transferred to a suitable place and the land is leveled
and stacked well until the layer density reaches 95% of
the maximum dry density determined in the modified
Proctor experiment (every 2000 m2) after the end of
the tillage work. The percentage of wetting of the
materials, which is estimated at 15%-20% of the
volume of materials, must be achieved in order to
reach the required compaction, otherwise the
contractor bears the poor implementation.

Leveling may require some excavation work in the
road body when the thickness of the scraping exceeds
50 cm, so the excavations are calculated at that time.
Quantities are calculated in square meters using an
appropriate measurement method and the price
includes all the costs of materials, people, tools used,
required experiences , transportation and everything
necessary to complete the work correctly
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Provision of gravel, with different diameters (0 - 15 cm)
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o Backfilling works must be carried out in their places
(for example, roads) on successive layers of 25cm
thickness and estimated by the Supervising engineer
according to the type and weight of the mechanical
means used in compaction and tamping, and a field

density experiment must be conducted to show the
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degree of compaction, which should not be less than
95% ,The contractor shall be responsible for every
drop that occurs in the surface of the backfilling and
shall bear all damages resulting therefrom

o the aggregate must be the result of crushing solid
rocks, and the diameters of the aggregate should
not exceed 15 cm. The particle gradient is good and
acceptable by the GOAL Engineer and balanced for
all diameters. The proportion of fine materials (soil,
clay and powder) is small, less than 1% and free of
organic matter.

o The subbase must be done in layers not exceeding
25cm, and the materials must be distributed in the
required width and thickness

o The moisture content must be adjusted before
compaction by spraying with spray trucks approved
by the GOAL Engineer or drying it as the engineer
orders to the required extent.

o The materials must be compacted using a vibrating
roller equipment with a pressure of not less than 60
tons. Each layer must be completely and evenly
compacted until the layer density reaches 95% of
the maximum dry density determined in the
modified Proctor experiment (every 2000 m2) and
so that the surface is smooth, free of grooves and
tilted according to the opinion of the GOAL
Engineer.

o Tolerance for the surface level of the subbase is up
to4 cm.

o No work shall be accepted or paid unless it is under
the supervision of the GOAL Engineer and his
approval of the work and the quality of the
materials. Any work done without the approval of
the engineer shall not be accepted or paid, and it
shall be removed and moved outside the work area
at the expense of the contractor under the
supervision of the GOAL Engineer

o The quantity of works shall be calculated in
compacted cubic meter for the executed works only,
and any excess quantities than the designed
quantities shall not be considered unless it has been
previously approved by GOAL in writing

o The abrasion rate should not exceed 40% according
to Los Angeles test.

o Every separation between the materials during the
bedding and rolling works shall be the responsibility
of the contractor, and he shall repair the works in
the areas with fertilization or re-cultivate them,
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spread them, moisten them, and roll them again if
the repair is not feasible
Required experiences:
The sand equivalent is not less than 25
Los Angeles factor no more than 40%

Liquid limit No more than 25
compacting ratio is not less than 96%
Plastic limit is no more than 0-6
price inclusions:
The cubic meter of broken stone works is paid for
after being measured according to the previous
article according to the individual price per cubic
meter in the contractor's offer, and this individual
price includes the completion of all the required
works including the following:
- Materials
Brushes
- leveling
- Moisturizing
- compacting
— Necessary experiments
- All that is necessary to complete the work in the
required technical form and according to the
directions of the supervising engineer
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Aggregate base layer
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o Ifitis ascertained that the road course is not
occupied with other works, the work of leveling the
road surface shall be started using the loader to cut
the areas that are higher than the intended road
level and fill it in the lower areas along the road

o In parallel to the front loader, road grader should be
used in road leveling, and giving the propriate levels
of the road surface.

o The gravel must be the result of crushing solid rocks,
and the diameters of the gravel do not exceed 7 cm.
The particle gradient is good and acceptable by the
GOAL Engineer, balanced for all diameters. The
proportion of fine materials (soil, clay, and powder)
is small, less than 1% and free of organic matter

o The abrasion rate should not exceed 40% according
to Los Angeles test.

o The gravel must be laid in layers not exceeding
20cm, and the materials must be distributed in the
required width and thickness. And Crider is used in
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the base layer brushes, water is added, and the
material is well stirred to obtain a homogeneous.
sample for the entire depth of the layer and the
layer shall be painted with a thickness determined
by the supervisor according to the cross section of
the road

o The moisture content must be adjusted before
compaction by spraying it with spray trucks
approved by GOAL Engineer or drying as per the
engineer orders to the required extent.

o The materials must be compacted using a vibrating
roller equipment with a pressure of no less than 60
tons and each layer must be completely and evenly
compacted until the layer density reaches 96% of
the maximum dry density determined in the
modified Proctor experiment and so that the surface
is smooth, free of grooves and tilted according to
the opinion of GOAL Engineer. The contractor shall
bear responsibility for any landing that may occur.

o Procter road experiments are carried out every
1000 m2 of road body

o Tolerance for the level of the foundation soil surface
up to 4 cm and for the gravel layer up to 3 cm

o No work shall be accepted or paid unless it is under
the supervision of the GOAL Engineer and his
approval of the work and the quality of the
materials. Any work done without the approval of
the engineer shall not be accepted or paid, and it
shall be removed and moved outside the work area
at the expense of the contractor under the
supervision of the GOAL Engineer.

o The quantity of works shall be calculated in
compacted cubic meter for the executed works only,
and any excess quantities than the designed
quantities shall not be considered unless it has been
previously approved by GOAL Organization in
writing.

It is calculated by the following approaches according

to what the supervision team see appropriate:

1- measuring topographic devices to determine
the thickness.

2- Probes can be conducted for each 50 linear
meters of the road.

3- Dividing the volume of provided gravel before
levelling and compacting on swelling factor of
1.25.

Every separation between the materials during the

bedding and rolling works shall be the responsibility of
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the contractor, and he shall repair the works in the areas
with fertilization or re-cultivate them, spread them,
moisten them, and roll them again if the repair is not
feasible.

= Required experiences:

- The sand equivalent is not less than 25
- Los Angeles Factor no more than 40 %
- sieve analysis test

- Liquid limit No more than 25
-compacting ratio is not less than 96%

- Plastic limit is no more than 0-6

The supervising engineer has the right to request the
necessary tests every 1000 m3

The materials should consist of a mixture of all regularly
graded gravel materials to match the gradient
requirements as follows:

Sieve diameter Percentage of passing
materials

2.5inch %100

2inch %100-90

1.5 inch %90-60

1inch %77-42

4/3 inch %70-35

2/1inch %60-25

4 %40-15

10 %26-10

40 %15-5

200 %9-2

price inclusions:

The cubic meter of broken stone works is paid for after
being measured according to the previous article
according to the individual price per cubic meter in the
contractor's offer, and this individual price includes the
completion of all the required works including the
following:

- Leveling the surface of the main road before starting
work

- Materials
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- Brushes

- leveling

- Moisturizing

- compacting

— Necessary experiments

- All that is necessary to complete the work in the
required technical form and according to the directions
of the supervising engineer
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MCO Layer

MCO w4l dadall

It is a thin layer of liquid asphalt sprinkled over the
finished gravel base layer (to make it stickable to the
surface covering layers).

0 made of asphalt material 80/100 mixed with white
oil as solvent by mixing volume (1.5 asphalt: 1
kerosene) The mixing should be on site and in the
work site of the supervisory committee

0 Spraying using a heating tank on the material by
dividing the road into longitudinal sections allowed
to overlap 15 cm and does not allow accidental
interference.

0 The heating tank Speed shall not exceed 10 km / h
and the temperature of the materials between (60 —
80)

Spray pressure of 2-3 kg/cm 2

spraying rate not less than 1.5 kg / m 2

height of the spray arm between 30 - 50 cm of the
layer to be sprayed

The layer to be sprayed must be completely dry

The layer to be sprayed must be cleaned from dust
and foreign matter must be cleaned before spraying
the materials

O Spray the layer with the same road plan to be more
than 25 cm width of the road from each side

O Before starting to spray the material, the road
surface must be cleaned of loose materials, dust,
mud, and foreign materials, and any pit or
depression should be repaired and tamped well,
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then the road surface should be cleaned using
mechanical or manual brushes. The road surface
must be dry and not affected by moisture.
0 The air temperature during spraying should not be
less than (15) degrees Celsius
The time interval between spraying M.C.O and laying
asphalt paver shall not exceed 48 and no less than 6
hour or as deemed by the Supervisory Committee and
While maintaining the road surface during the time
interval between spraying MCO and laying the asphalt
free of dust and dirt, and ensuring that cars do not pass
It is the responsibility of the contractor to cut off the
roads where the spraying is carried out and is
committed to any necessary repair works.

The price for the square meter of MCO Layer is paid after
measuring it according to the previous article, according
to the individual price per square meter in the
contractor’s proposal, and this individual price includes
the completion of all the required work, including the
following:

— Mechanisms

— Material

- All that is necessary to complete the work in the
required technical form and according to the directions
of the supervising engineer
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Asphalt works
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Materials of gravel
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e The gravel materials must have a granular
composition of 0-20 mm

e The gravel materials are caused by grinding solid
calcareous rocks and the materials are sharp and
rough texture

e The gravel materials should be free of impurities,

glues, flat and thin materials
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e The gravel material should be very harsh and
should not exceed the erosion rate of 38%)
according to the test Los Angeles)

e The sand equivalent shall not be less than 50

e and the plasticity limit shall not exceed 5 and the
liquidity limit shall not exceed 20
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/ Asphalt / Bitumen
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=  Must be of type 60/70 or 80/100 and give
acceptable results for mixing with the gravel to form
a mixture to ensure durability, flexibility, and
operability.

= Asphalt ratio in the mixture should be 4.5 to 6.5% of
the weight of the asphalt mixture.

= The stability of the asphalt mixture shall not be less
than 650 kg in the Marshall experiment.

= The flow of the asphalt mix shall be between 2.4-6
mm.

= The percentage of air spaces between 3 - 7%

= Percentage of voids filled with asphalt 65-80%
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ixing process
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o The gravel and asphalt are mixed into a central
granule.

o Asphalt shall not be less than 110-120 kg / m3,
about 4.5 -6.5% of the asphalt mixture, and the
percentage of gravel shall be 93.5- 95.5% of the
asphalt mixture.

o The amount of asphalt material shall be ascertained
using the Marshall method or by the theoretical
inspection of the engineering committee and the
quality of the mixer.

o The temperature of the gravel should not exceed
165 ° C when mixing.

o The asphalt should not be less than 15 ° C of the
heat of the gravel.

o The temperature of the asphalt moss should not be
less than C° 170

o Asphalt must be transported by trucks of metal not

less than 10 m3 and must be Painted with paraffin)

S35 drme § clawdly Dgpaml Slgall e ok

4.5 50 Jls> 13 0/ £5120 - 110 e cdiwdl dud Ja5 Y
o0 Lgaasl 3lgall duwd 3555 Ol diliwl dalsdl e % 6.5-
dudawd) dalsdl (ye %95.5 - %93.5

o€ 91 Jliy Lo syl pluseinls dclawdl 8lell dxsS (pe JSTI @y
Jumall &2 939 ducodig)) dicel) dylaidl dplaedl (30,00

d>y> 165 o€ Lzl we EUWJJ‘ J‘}QJ\ 5_)\_).> J:AJS 3“ )

£

Slgadl Byly> e dighe dys 15 (e Cdawdl Byly> a5 Y ol e
%3,@:;]\

0 Jemall 830l dis (qawdl Jgazmodl B)ly> days Ja5 M oy

Agia 423170

SYR_EOI_2026-2029 - Lot 2 Infrastructure Rehabilitation Works

Page 12 of 42




G@AL

or any suitable material (to prevent the plaster from
sticking to the surface of the car).

The contractor to ensure the number of cars enough
to prevent the interruption of the stop and the
progress of work and the number of cars is
determined in agreement with the supervisor.
When the engineer of goal finds it necessary to
cover the mixtures to prevent heat loss, he may ask
the contractor to cover the asphalt mixture with a
cover or any acceptable material. The materials
must be transported in a way that ensures the
discharge of the mixer’s production and that the
materials are spread and compressed with sufficient
pressure during a full working day. He refuses to use
the load of any vehicle that has been exposed to
rainwater and that has caused the asphalt mixture
to become wet. He does not allow the piling of
materials and supplies on top of the newly spread
asphalt mixture.
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Operation asphalt
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Clean the road well before the start of the spraying
of imbibition materials and adhesives

the extension of the asphalt mastic using the
mechanic

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

The link between the two ends of the link no longer
than 24. hours

The separator between the buses should be smooth
and achieve full continuity

The temperature of the asphalt mixture must reach
the range of 135 - C° 150

The temperature of the brushes on the road shall
not be less than 130 ° C and every mixture shall be
rejected

The asphalt mixture is spread to be (8*1.32=10.56)
thick after spreading, so that it is 8 cm after rolling,
according to the opinion of the supervising engineer.
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Compact Asphalt work
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The roller is rolled using the rubber roller and using
the metal roller

The initial pressure is started using iron rollers two
wheelers, and this pressure is followed by the roller
with rubber tires and the final stacking with iron,
The pressing process is carried out in the
longitudinal direction, starting from the sides, and
heading towards the axle so that the roller wheel
covers the previous halftrack of the rear wheel of
the three-wheel roller.

The contractor shall provide the necessary materials
to clean the rollers wheel during work.

Turning from the sides towards the axis with
longitudinal lines straight and follow the compaction
in this way until there are no lines resulting from the
wheels of the roller.

The speed of the roller should not exceed 3 km / h
to avoid crawling of asphalt.

The compaction does not stop until the surface
becomes perfectly regular in its longitudinal and
transverse segment without any ripples or any effect
of longitudinal or transverse links.

The rubber roller and all equipment shall be in good
technical condition and the contractor shall ensure
the pressure of the tires on a regular basis

The asphalt mixture after the compacting process
should yield results of not less than 96% of the
density of Marshal

The contractor shall provide a permanent supply of
2 rubber roller, 2 metal roller, 1 individual and 1
bobcat at the site.

The roller starts with the iron rollers (3-4) runs,
then the rubber rollers (5-8) runs, and then with
the iron rollers (3-4) runs until the achievement of
compaction and the required equatorial

The contractor must allocate a reservoir for the
asphalt used in the asphalt field for the project. The
specifications of the supplied asphalt shall be
verified according to the source certificate
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
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— Engineering measurement is done by cubic

split is taken in the layer to determine the thickness and
ensure that the number of splits and their locations by
choosing the supervisor without the intervention of the
contractor (every 200 linear meters) of the road body
or according to the opinion of the supervising
engineer.

7
0.0

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 the management
engineer.

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.

Geometric measurement of asphalt

meters after confirming the thickness by the
supervising engineers.

Quantities are calculated either by split or by
surveying devices, according to the opinion of the
supervision committee
In the case of calculating quantities through
surveying devices, where levels of the road are
taken every 50 meters, 3 intermediate points and
two end points are taken at 1 meter from the side
of the road.
The required thickness is 8 cm after rolling, and
the excess of 8 cm is ignored.
The thickness is considered acceptable between
7.5-8 cm and is paid to the contractor according to
reality.
If the thickness is less than 7.5 cm, the area is
determined, and the asphalting is re-asphalted
with a layer of not less than 4 cm. The total
thickness is calculated as 8 cm only.
The contractor shall bear all damages and costs
that may arise from the passage of his own cars in
some roads or places in case they occur.
The contractor shall bear the expenses that may
arise because of the conversion of the traffic to
subways.
The supervision team is entitled to request a visit to

the supply sites.
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The supervision team has the right to request from the
contractor additional procedures of weight for cars or
everything necessary to adjust the compressors.

¢ Necessary experiments: The Marshall test is
performed on one or more samples, and the
sample is taken directly from the truck, each 500
m3 of the required quantities and:

- Extraction experience.

- Experiment of granule analysis.

- Marshall's experiment to find out the density,

stability, flow, and ratio of air spaces.

+ The degree of compaction should achieve 97% of
the Marshall Design Density.

+* The stability of the asphalt mixture shall not be less
than 650 kg in the Marshall experiment.

+» If the percentage of compaction is between (95 -
97%) of the design density, 0.5% of the price of the
asphalt shredder is deducted for every 0.1% less
than the required degree of compaction. But if the
degree of compaction is less than 95%, the works
must be rejected for the violating area and the
contractor must replace those pieces and at his
expense.
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Calculating Method for Asphalt Layer Work

ey dada Jleef Clua 48 5l

The cubic meter is calculated , after measuring it
according to the previous article, according to the
individual price per cubic meter in the contractor's
proposal, and this individual price includes the
completion of all the required works, including the
following:

— The asphalt mixture
— Extension

— brushes

— compaction

— Road Marking Paint

— Experiments needed.

— All that is necessary to complete the work in the
required technical form and according to the
directions of the supervising engineer.
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Maintenance of potholes in the main roads:
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1- Cut the damaged potholes in the road body with a
specialized cutting machine

2- Clean the hole from dirt and dust using compressed
air

3- Rolling a base layer of rubble in the excavations with
a thickness of not less than 10 cm

4- The wrapped layer is sprayed with 0OMC

5- Make a layer of asphalt concrete with a thickness of
not less than / 7 / cm after rollin

6- The amount of repair is calculated after calculating the

volume of the cars provided, divided by the compression
factor /1.32/
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Rehabilitation of Sidewalks

dda M Jalisae) Jlei

Provide and implement tiles Interlock thickness 6
cm with the installation of a stream of water where
is necessary of the Interlock dedicated to this
dimensions and shapes and colors required after
the completion of the leveling of the floor and
brushes of the gravel with soft and very rough not
containing sand and the thickness of medium 20 cm
under the tiles to ensure the desired trends with
the left joints Between tiles with tile pressure and
filling the blanks with hard black sand (aerobic
sand) and brushing the surfaces after finishing

The contractor should take into consideration the
thickness required, and the level of tiling does not
become no higher than the level of the tents and in
places determined by the administration

o Interlock tiles: The tiles are with uniform sizes
and thicknesses, the thickness of which is not
less than 6 cm. The tiles are stacked after
installation with the mechanisms designed for
this purpose.

o Tartouar tiles :using sands and cement equally,
* Color must be black or as the supervisor
engineer’s opinon
* Thickness no less than 3cm
* The cement mortar used underneath the tiles
must be 250kg/m3
* The square meter price includes the cement
mortar, floor tiles' net
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Providing and installing a side stone for
sidewalks 40*30*15 cm It should be installed with
250kg/m3 cement mortar, and behind a cast of
concrete With zick zack paint

Color and shape: The color used from the
interlock is not less than two colors and the
shape according to the opinion of the
supervising engineer

Waterway: From the interlock designed for this
purpose, so that it is installed on both sides of
the roads in the center, and as a result of its
installation, a water course is formed and it has
uniform sizes and thicknesses.

Rough sand: with very soft and hard pebbles
that do not contain sand and used to prepare a
base layer for tiles with the required inclinations
in order to direct the streets to waterways on
the sides of the roads and with a thickness not
exceeding 15 cm after compaction

Sand: hard black sand (aerobic sand ) used to fill
the spacers left between tiles, which do not
exceed /0.5/cm. Clean the tile surfaces after the
grading process is completed and the joints are
filled with a brush

Leveling : The contractor must skim the ground
of the road with the required thickness, which
makes the surface of the tiles lower than the
surface of the units, and then roll it after
wetting the surface, bearing in mind that the
land of the road is of rolling gravel and of a good
quality.

Ordinary Concrete: Concrete caliber 300 kg/m3
is used in order to create a backing for the tiles
in the required places. In some places, it may be
in the form of a auxiliary and with dimensions
determined by the supervising engineer

The gravel and sand used in the concrete must
be of the hard limestone type and free from
dust and impurities

The contractor must scrape the gravel and roll
after scraping with the necessary verses and the
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necessary thickness so that the level of tiling
does not become higher than the level of the
floor of the housing unit and the places
determined by the administration and the
engineering supervision body.

o The bearing capacity of the slab must be not
less than 250 kg / cm2

o lIts extreme resistance to abrasion is less than
0.5 mm with a water absorption rate of less
than 5%.

o Interlock is used to pave lanes, roads, car parks
and squares

o Method of measurement: It is measured in
square meters. The price includes all prices,
necessary materials, tools, machinery, labor,
required tests, and all that is needed to
complete the work in an appropriate manner.

o The spaces between the tiles do not exceed 4
mm

o Dimensional tolerance of no more than 2 mm in
all directions

o Samples of tiles submitted in approved
laboratories must be examined according to
technical principles, at a rate of 1 tile / 10,000
tiles as much as

o Allinterlock tiles must be intact and free from
cracks and defects that would interfere with
proper installation.

o Measurement method: It is measured by square
meters. The price includes all prices, necessary
materials, tools, machinery, workers, Necessary
experiments and everything needed to complete
the work in the appropriate manner.
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Road lighting points
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Supply, installation, and operation of lighting poles
according to the following specifications

1-An integrated or separated LED Street lighting
device with a power of 400 watts within the
following specifications:

- It contains an internal lithium battery with a capacity
of not less than 3.2V 15000MAH.

- It has a white LED projector with a 400-watt reflector.
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- It has a protection system type IP67.

- It has a power lock system. -

- It has a motion sensor and a light sensor.

- It contains an solar panel (Polycrystalline V6-12W) -

- It is preferable to supply lighting devices with the latest
production dates.

- It contains a charge regulation circuit.

- The device is equipped with remote control technology
- Charging time: 4-6 hours

- The lighting time is not less than 15 hours in low lighting
and 8 hours in strong lighting.

2-Digging a base for the lighting pole:

Excavations of any kind need the base, with
dimensions of 70 x 70 cm and a depth of 90 -120 cm,
with supplying and pouring works of 250 kg/m3 plain
concrete, with or without a mold.

3-Providing and installing a lighting pole:

- made of galvanized iron metal with a length of (5 —
8)meters, cylindrical or polygon, with an arm of iron
metal placed on top of the pole with a length of 90 cm to
install the lighting device.

- The bottom diameter of the column is not less than 4
inches with a thickness of 4 mm, this diameter and
thickness continues with a length of 2 meter, and the
upper diameter is not less than 3 inches with a thickness
of 3.5 mm and length of 3 m so that they connected with
a gradual change of diameter.

- The length of the column (height) above the ground is
(8-5)meters.

- The base of the column is an iron plate with dimensions
of 50 * 50 cm

- The base and column are supported by triangular nets
QTY =6.

- The bottom base is 50 * 50 cm, with a thickness of 6mm
(at the top of the mold outside the concrete) fixed to the
Concrete Slab by means of 4 bolts with nuts.

-The fixing bolts are 60 cm length, with a section of no
less than 20 mm coarse thread, and the bolts arein a
bent shape from the bottom to install inside the
concrete base The bolts are connected inside the base
by means of a second metal plate, thickness of 10 mm,
with dimensions of 50 * 50 cm. It is welded with bolts

and lowered into the base during concrete pouring.
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4- Providing and installing a lighting pole with two
arms and two LED lighting devices that meet all the
previous specifications.

Excavation, trench preparation, and
backfilling works

- The plans provided by the organization are preliminary,
so the contractor must, before starting to implement the
works, bring a topographic engineer with a surveying
device and submit plans showing the level of the natural
ground and the level of excavation (or backfill) for all lines
and manholes or the holding tank, and deliver these plans
to the supervising engineer. The contractor is not
permitted to change. This plan may not be modified
except with the knowledge of the organization and if
necessary.

- Excavation includes all types of soils, including rocky
ones, for drainage lines, drains, whether using machinery
or labor, with water pumping and consolidation
according to directions, with migration and everything
necessary.

- Excavation should be implemented to determined depth
and width without any increase, and in case of increasing
more than required, supplier should correct that by
backfilling by aggregate with compacting and that will be
at his own expense.

- It is the responsibility of the contractor to re-backfill
with the excavation results after completing the work and
transporting all materials more than the needs for the
backfills. The cost of re-backfilling and transporting will
be charged to the excavation prices as well, and no
separate price will be paid for it.

-The quantity of this item is measured by cubic meter m3.

A - Excavations of the trenches of pipes:

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

- The Contractor shall only start digging after obtaining
trenches tracks and street maps showing the pipe

Se cem U Ayl Aal) 8 e deaall cllalasll o) -
2o Gltgdo oo sl | Jles¥l daidy el Jub aasd|
dredall (2)d ciguin pungs Cillalates puudly (oluw Sl
Ol35 ol Sl boghasell acazt (o)1 o) yamtl igudas
e Yy i all edigell Slbbhisll sia eulady odpall
J g 2alaill A8 ma ¥ alsotaty Taglasesll 1dn e aazell
lid8y9 40 3929

d2l o Bpgiall Led Loy ol glssl per Slpasdl Joid -
Aaladl ol o LW sty elgae ShISG g b yunll boghas
23k o IS oAl ae Sl sl s eue iy oLl i 2a

398555 09y sllall 3aally gl Slyamdl dais o Gy -
lasll Dol dulosue deaill (e ady sllall e 5ol Jl>
2kl Jezmig ol ae Allall Llag Wl el ¢hols cli3g
Jlac¥ sia Laas

oo sL@) iy jasdl milan padl Bale) weatll @ile e b -
clesll Arle e 5001 Sloll arezr Jimysy Jlec¥l dudss
Slyasdl slaul e dloma Jumgilly pa,l Bale] 2alG 058G9
hadie yau Lt adoy s L

S AL byl Sl s -

JoLuill Galis Slya - |
dbluall 055 of 8 Jas 61 yamy pody O dateld oy ¥ -
Lyazdl (o)l (§ ded (ST B3al>

SYR_EOI_2026-2029 - Lot 2 Infrastructure Rehabilitation Works

Page 21 of 42




G@AL

locations and their diameters, singed by the Supervising
Engineer.
- 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 of the
Supervising Engineer.
- 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 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 put on one side away from
the edge of the trenches, at a distance of at least 0.5
meter. 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 Contractor shall implement the required width of
trenches only. In 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.

-Water pipes 40-50 cm wide with the appropriate depth.
Sewage and rainwater pipes: pipe width plus 20 cm, with
the appropriate depth.
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- When the Contractor excavate 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.

-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 Supervising Engineer
without the Organization being liable for any expenses.
-In case the Contractor encountered exposed pipes or
within the excavations of some of the pipes or valves, the
Contractor shall inform the Supervising Engineer and
work as directed by the Supervising Engineer.

-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.

-The Contractor shall not jeopardize any previously
executed service works (water, sewage, telephone,
electricity) whether public or private and repairing any
damages to such services these services and others. The
expenses of such repairs will be charged against
excavation prices.

- cleaning any pipes blocked because of the excavation
works 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.

The contractor must restore the situation to what it was
previously, such as installing the interlock tiles with the
necessary sand and cleaning the site...
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Note: The width of the excavation is calculated by the width
of the excavator Bucket.

In the case of drilling using the Hydraulic Rock Splitter
excavator, the hollows in the hole are not counted.

aggregate for adjusting slopes and saving of sewer

ipes:
Supplier should provide and spread out a 10cm thickness
layer of aggregate with diameter (1-7) mm under the sewer
lines to set the longitudinal slope of the pipes.
The sand should be clean, stiff, hard, and pure of any
impurities.
After installing the sewer pipes, pipes should be buried by
15cm thickness layer.

The quantities of this item are measured by cubic meter m3.

Providing and spreading graded gravel

- Before spreading gravel over the pipe paths, the

backfill soil is leveled and compacted with appropriate
machinery and equipment in order to avoid future
subsidence of the backfill soil.

- After that, a box is made by removing the upper
layer of backfill to a depth of 15 cm and re-compacting.

- Then, it is spread with graded gravel (from 1 to 7
cm) with a thickness of 15 cm after compaction, along
with spreading, saturating with water and compacting so
that it is level and acceptable to the supervising engineer.
- All previous work is included in the price of the
examination item and without additional fees.

- The gravel must be hard, free of dust, and within

the specified diameters
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Repair and rehabilitation works for sewage
network
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Polyethylene pipes:
The sewer pipes should be, high quality PE,.
Specifications of the pipes :
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. The pipes must be made of high-density
corrugated polyethylene of SN8 classification
. 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 (I1SO) -
first type according to the global specification.

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

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

o 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.

o The color of the pipes is black from the outside
and light color from the inside.

o The diameter that determines the measurement
of the pipe must be the inner diameter.

o The type of pipe must be circular.

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

. 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.

The supplied pipes must achieve in terms of weight of
linear meters according to the following at table:

DN (mm) SN4 (kg/ml) SN8 (kg/ml)
150 1.03 1.2

200 1.5 2.3

300 3.5 5.2

400 8.5 10

500 9.5 14.5

600 16 17

800 27 29

1000 42 58

Installation of pipes:
The pipes should be inspected before installation to

exclude any broken or unacceptable pipes.
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300 3.5 5.2

400 8.5 10

500 9.5 14.5

600 16 17

800 27 29
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Before installing the pipes, the longitudinal slope sand
should be spread out in bottom of excavation between
the leveling points determined by the supervisor.

To set the pipes in straight line at horizontal plan,

The worker should install a plastic wire on the side of
first and last pipe of the pipeline then start installing the
pipes between them, in this way the pipeline will be
straight.

Suppliers should provide and install needed high quality
gaskets and loops in connection surfaces of pipes to
prevent any leak of sewage.

Before receipt, the implemented network should be
tested by pouring water in the start of every pipeline
and monitoring the flow through the manhole to insure
the correct drainage.

Contractor should fix and repair any problem appears
through the test.

And the test at the expense of the contractor.

The quantities of this item are measured by linear meter
m.

- 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.

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 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
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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 to keep the
information written on the pipes towards the top as far
as possible.

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.

Rainwater Drainage Collectors and
Manhole Works
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Technical manual for Covered rainwater drainage
works
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e |Initially determining the natural ground levels and
the slopes using the NEVO device, and then drilling
works using heavy machinery (width 60 cm and
average depth of 1.2 m with the transporting the
excavated materials as directed by the supervisory
engineer).

e And then spread a layer of hard white sand, 10 cm
thick, under the pipes

e Providing and installing ribbed polyethylene pipes or
equivalent, diameter 30 cm, the annular resistance
of the pipe (SN 8), and one end of the pipe must
have increased diameter for connection and good
overlap between the pipes while connection.

e Placing a layer of hard white sand on top of the rain
drainage line, with a thickness of 10 cm

Providing single-graded gravel to complete the

backfilling over the pipes, spraying water according to
the attached cross-section, and providing all necessary
transportation mechanisms, equipment, and labor.
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Implementing rainwater drains and connecting them
to the nearest existing sewer pipelines.

The internal dimensions of the drain are 40*100*80
cm with 20 cm thick for walls and base, So the works
required for the implementing one rainwater drain
are as follow:

1- Soil excavations of any kind (soft soil - rock...)
with replacement of debris 3.5m? as average for
each drain.

Casting 0.8 m? reinforced concrete by molds of
70 Kg rebar/m? and 350 kg cement/m? as
illustrated in the attached schemes.

3- Worought iron for grill 65 kg as an average:

It is a frame that is well fixed to the reinforced

concrete and achieves an overlap of 5 cm with

each side. This the frame consists of a steel bar
that cross section is L5 * 5*0.5 cm.

In addition, another frame with the exact

specifications to fix the blades of grill.

the grill consists of:

40 steel blade of 50 cm length, cross section of

blade is 5*0.5 cm, the spacing between blades 2.5

cm, with the installation of a metal mesh with

holes 1 cm * 1 cm on the entire bottom of the
grate with all that is necessary according to the
directions of GOAL Engineer
4- Connecting the drain to the sewer system, the
connection involves provision and installation:

- 6-inch diameter PE SN4 corrugated pipe (the
average length is about 10m/drain)

The weight of the pipe is not less than
1.03kg/m.

- Elbow 6 inch 90 corrugated PE SN4

- Excavation with replacement the debris of (70-
100 cm) depth, 25cm width.

- Sand for saving the pipes fills the width of the
excavation, 10cm thick below the pipe, and
15cm thick above it.

- Backfilling the rest of the trench with
gravel.
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Manhole works

G Jlee]

Concrete works:
Specification of concrete's material:

- Aggregate:

Each one cubic meter of concrete shall contain
about 0.8m3 gravel (10 to 50mm grain diameter)
and 0.4m3 sand (1 to 5mm grain diameter) with
gradation between rough and fine particles gives
maximum density.

- Cement:

The desired type is Turkish Portland Cement, the
guantity of cement will be determined according to
the type of concrete.

- Water used in Concrete mixing:

It should be pure of mineral salts, organic impurities
or any other impurities.

the quantity of water will be determined according
to the quantity of cement and water-cement ratio
will be about 0.4 to 0.5.

- Rebar:

The desired rebar must not be rusty and should be
clear of any impurities.

Supplier should provide samples of rebar to get
approval before starting any concrete works.

Steel bar used in reinforcement should be
continuous without any wildings, but in emergency
cases that compel to use many short bars in forming
long one, the ends of those bars should be overlap
not less than 50 times largest bar diameter.

Thickness of covering concrete layer over the rebar
should not be more or less than 30mm.

The bar formed the stair of manhole should not be
less than ¢16mm with paint, and the step should be
formed and painted according to instruction the
supervisor engineer, stair shall be involved in the
unit price of concrete.
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In reinforcement network steel bars should be tied
to gather tightly by iron wire to prevent any
movement from the exact location during concrete
pouring.

Rebar meshes are placed together and from the
shuttering by rebar chairs and other acceptable
means.

- Shuttering:

Shuttering may be wooden or iron, installed in
technical way that should get supervisor's approval.
Shuttering should be steady and stable enough to
support the pressure of liquid concrete and any
external loads and shocks, getting supervisor's
approval on shuttering does not raise the
responsibility of supplier if any problem appears
during the implementation.

Supplier should not de-shutter until get supervisor's
approval, also, de-shuttering should not be before
passing 4-15 days afer pouring, considering the
weather and other considerations.

- Mixing protecting concrete:

Regarding concrete manholes works, mixing shall be
on clean hard floor in presence of the supervisor to
determine the ratios of components and supervise
the mixing operation.

The pouring should not be from high greater than
1.5m to prevent segregation between fine, rough
particles, water, and cement.

Concrete should be compacted manually or by
machines during the pouring to achieve the
maximum density and preventing segregation.
After de-shuttering if there was any segregation in
concrete supervisor has the right do decide whether
the concrete must be destroyed and be
reconstructed again, or fixing it, and all of that will
be at supplier own expense

In case pouring any concrete without supervisor
approval, supplier should destroy that concrete and
transfer resulted rubble at his own expense.

During and after pouring the concrete supplier
should protect it from inappropriate circumstances
of weather.

Concrete must be watered twice a day and for a
period of ten days.

Finally: concrete should be standing for the purpose

that made for and free of any cracks, otherwise
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supplier should destroy that concrete and transfer
resulted rubble then reconstructs it again at his own
expense and he will not have the right to request
any compensation.

Concrete items in BOQ:

The quantity for each concrete item is measured by
cubic meter m3.

Supervisor will determine the locations of manholes
those will be constructed.

- Concrete for manholes' floors:

Consists of aggregate, water and 300kg/m3 cement.
The dimensions of floor will be 1.4*1.4m and 0.15m
thick.

- Reinforced concrete for manholes' walls:
Consists of aggregate, water, rebar and 350kg/m3
cement

The wall of manhole shall be closed rectangular
shaped in horizontal plan with external dimensions
1.4*1.4m, 0.2m thickness and the depth according
to situation.

Implementation of walls with a thickness of 20 cm
and a height of 120 cm of reinforced concrete —
reinforcement in two layers (internal and external)
and in both directions (vertical and horizontal)
The vertical reinforcement used is 5 bars with a
diameter of 12 mm per linear meter

The horizontal reinforcement used is 5 bars with a
diameter of 12 mm per linear meter

- Manholes ceilings:

Consists of aggregate, water, rebar and 350kg/m3
cement.

The dimensions of cover shall be 1.4*1.4m with
0.25m thickness. The reinforcement shall be tow
meshes upper and lower; each mesh consists of
7¢12/m in two directions.

the cover should be provided with opening and steel
frame around it of L section cut 5*5*0.5cm to fix the
cast iron cover on it.

Gaiot) LS50 ol Liguky Biloysll oy ) oz WS Al
leduadll gng dralacyl 4510

O ald 5l 3gay gl b day idead (ST 3929 Il 3
St dandlae o i (30 Jaadl Blely (oI Jioyig el
D93ell 425 e elld 09809 Bl bk (I A ylally

i O dgaiall ad @iy 031 35T 09y e (ST oo D> 3
U Lels 8 el 1)1 13) aiads e g Ogamanll puudl] 1a
0o g9 Lgnldy d93a)l Gle e gy Byl (o dng <L
con Baadl puikll ol

Gl 0By T B Buedg cxiye Taaga sl gl G
logling Lighaoll &Ll Base G gumanll Ogindl Gg5e Of e
00 £ IS gy pd dgatell Bile e qig Beiadl oo WS
Adlaadly @l 0550 (g Dgllaall bg &b duo o o) Ogiadl

G Sb

1B luysdl Jles] cod dayiadl 3 95!
(S e o N 3p Sl Aedb byl ol a3
Sl Bpall bglas e WS, QSLAT NYRCSIRW JL N[ V-1

b Glus)Y dole Dluwys -
25300 Cuiawdl Hle 3909 Cainwly slog dogaa dlge (po (395G
£1.4%1.4 slly @15 ASlaw 0559 3p/Ciaws!

bSO Ohua) dolawe DLy -
#5350 Conwdl jle 05509 Conuly slog Digaa> lga (o 09
- ‘

¢ (1.4,1.4) Lol bl Kadl goye Ohaad) (291 Jadusl|

03.2.34)\ % &Uﬁ)‘ MZO 45[.0..‘».! ub.).:xn ‘é‘ﬁ'” o> (o

SYR_EOI_2026-2029 - Lot 2 Infrastructure Rehabilitation Works

Page 31 of 42




G@AL

O Provide and install metal cover according to the
following specifications:

The cover is made of cast iron
» Dimensions of the cover: 50 * 50 cm and a weight of
not less than 80 kg
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Repair and rehabilitation works for the
water network
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Extension of the work of plastic pipes (polyethylene)
High-density HDPE
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After completing the excavations and receiving them by
the supervising engineer and after making sure that they
conform to the conditions and taking their
measurements and checking the bottom levels
according to the plans the contractor settles the bottom
of the excavations well and according to the plans, and
then does the work of pipes installation.

Polyethylene tubes are built in the fossil after laying a
layer of crushed gravel material at least 10 cm thick as
contained in the excavation item and giving the

necessary slopes and then installing the pipes above
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them in the places, dimensions and slopes described on
the plans and connected to each other according to the
methods mentioned above. Then complete the filling
around the pipe and above it with the crushed gravel
material thickness of 20 cm and compact to a degree
that is tested according to the specifications of
compacting the main roads and gives a fall to the layer
under the pipe to ensure on its surroundings and not to
base it on one point and then complete the filling with
stone-free drilling products Until the level of the
restoration layer and the crushed gravel material are
compacted with metal pashas automatically and these
pipes arrived with the inspection rooms on the site with
the positions and slopes specified on the longitudinal
sections and the pipes installation and adjust their
stability as stated in the general technical conditions
book as shown in the drawings

The price of the pipelines includes laying, installation
and backfilling works with the excavation products
loaded on the meter of the pipelines

Special general instructions for the pipe’s installation:
- 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

- 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

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

- At the intersection of water lines with sewage lines
where water is comfortable, water line pipes must be
wrapped along the intersection distance of 250 kg/m3
with a cover at least 25 cm thick

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

- 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

- The pipes are distributed on one side of the excavated
trench, consideration that they cannot fall into the
trench
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-Before lowering the pipes into the trench, check the
These pipes are also cleaned of dirt stuck to them

Polyethylene pipes:
The pipes shall be of high-density polyethylene HDPE
PE100 as per 1ISO4427 or REN12201: or equivalent.
Pipes must be healthy, specially designed for drinking
water supply. Pipes shall not change water taste, smell,
or color, and they shall not contain toxic or bacterial
elements.
The raw material used shall be unrecycled and proper
for drinking water supply.

Pipes should meet the standard dimensions of cross
section (thickness, diameters) the wight of linear length
unit according to standard specifications:

pipes to rule out shocks or cracks during transportation.

SDR11 PN16
Diameter Wall Thickness Weight
mm mm kg/ml
32 3 0.27
40 3.7 0.42
50 4.88 0.88
63 5.8 1.34
75 6.8 1.464
90 8.2 2.11
110 10.0 3.147
125 11.5 4.65
140 12.7 5.089
160 14.6 6.8
200 18.2 10.36
280 254 20.2

The internal and external surfaces of the pipes shall be
smooth and clean, free of cracks or pores or any other
defects that may affect the conformance of pipes to
specifications.

The pipe ends shall be smooth and clean.

The durability of the pipes will be tested (hydrostatic
force) which equal 150% of nominal pressure.

The pressure test shall be done after installation of the
pipes, before the backfilling, and before connecting the
pipes with water source (main line).

first time and unrecycled.
The pipes shall be pressure and cracking resistant.

The pipes shall be made from raw materials used for the
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SDR11 PN16
Diameter Wall Thickness Weight
mm mm kg/ml
32 3 0.27
40 3.7 0.42
50 4.88 0.88
63 5.8 1.34
75 6.8 1.464
90 8.2 2.11
110 10.0 3.147
125 11.5 4.65
140 12.7 5.089
160 14.6 6.8
200 18.2 10.36
280 254 20.2
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The name of the manufacturer or manufacturer's logo —
nominal standard diameter - thickness - Nominal
pressure - production date - Material (PE100) shall be
stamped on the pipes.

Pipes and fittings that contain scratches (dents) greater
than 0.1 mm depth will be rejected.

The sub-pipes shall be connected to the main ones using
electric welding exclusively and shall test before
backfilling by pumping.

PE Pipes’ Fittings:
PE Pipes’ fittings of whatever kind fittings with flanges,
welding or mechanical connection shall as bear the
pressure as the pipes.
The parts made from polyethylene:
The materials made from polyethylene shall be in
conformity with EN 12201 or equivalent specifications.
The PE manufacturing material which the fittings are
made from shall be resistant to the surrounding external
and internal environmental conditions as in the case of
all parts of the pipe system.
It should have a life span of at least equals to pipe life
span according to EN 12201 specifications or equivalent.
The materials of fittings which connected with the
polyethylene pipes shall not affect the performance of
pipes or result in cracks.
Metal parts that are contributing to the composition of
the fittings which that can be corroded must be
protected properly.
The gaskets made to ensure impermeability must be
according to EN681 or equivalent or approved from a
health point of view.
The internal and external surface of the fittings shall be
smooth and clear, free of cracks or holes or any other
defects affecting the conformity with standard
specifications.
The components of the fittings shall not affect the
quality of the water.
The manufacture company of fittings shall be hold I1SO
certificate.
the name of the manufacturer or its logo, the country,
pressure, and material must be printed on each part.
The fittings of 250 mm diameter and less must be made

by injection molding, not welding.
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The dimensions of fittings shall meet the dimensions of
the pipes connected to them.

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.

The cross 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.

Technical Specifications of valves :

(gate valves with flanges)

The required valves shall be from gate type of the best
quality that bear operating pressure.

They shall be made of metal or alloys which resist
oxidation, corrosion, heat, pressure, and all various
stresses.

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

The valve shall prevent leakage when closed.

The contractor shall provide the valves with all the
necessary joints, bolts, and rubber gaskets.
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The nominal diameter of the valves in millimeter.

The components the valves are made from shall be new
and ensure the durability of the valve and the easiness
of operating and durability.

Body: Stainless Chrome.

Flanges holes: matching
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Pipelines check
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After installed the pipes, the hydrostatic selection 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

v" When the contractor completes the implementation
of all the works in the contract, he informs the
organization by a written letter or an official email
that the project is ready for initial handover, and he
must mention the date on which the works will be
completed.

v' The contractor must submit a letter of initial

handover request 4 days before the date on which

the works are expected to be completed, so that

during this period the procedures for appointing a

committee for the initial handover of the project will

take place on the specified date.

v" The committee, in the presence of the contractor or
his representative, inspects all parts of the project
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and conforms them to the technical specifications
included in the contractor's offer.
v" The committee conducts the various experiments

necessary to ensure that the project is complete.

v' If the committee ascertains that there are no

observations or shortcomings that prevent the
benefit of the project, a preliminary receipt report
for the project is drawn up, signed by the contractor
with the committee members and a copy of it is
given to the contractor.

v" The warranty period starts from the date of the
initial receipt of the entire project for a period of

three month.

v If there are shortcomings or comments that prevent

the benefit from the whole or part of the project,
the committee shall draw up an inspection report in
which includes a punch list that prevented the
project from being approved.

v" The organization informs the contractor in writing or
by e-mail of the punch list mentioned in the
inspection report issued by the handover committee
to complete the deficiencies and remove the
violations during the warranty period (three month).

v" The contractor shall, at least five days before the
expiry of the warrantee period, notify the
organization by a letter requesting a visit for the
final handover of the project, with the project
complete and ready.

v" The organization shall form a committee for the final
handover of the project and the contractor shall be
formally notified of this so that it shall meet on the
date specified in his presence or his representative.

v' The committee shall ensure that the executed works
comply with the conditions, specifications and bills
of quantities as follows:

v" Ensure the safety of all equipment and materials and
that the project is complete and works well. And
that the project's work throughout the warranty
period was good.

v" Checking the quantities according to the primary
receipt statement.

v" The committee writes a report of the final handover
of the project and the contractor or his
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representative, along with the members of the Cpa llaadlall S5 Aaall) o 685 & g plall e cillaadle Caag 1)) v
committee, signs this report with a copy of given to D3 s Ll ol Al e 3 35 Y Dla Alga sllac |5 sl
the contractor. LaaSall s2a AN 4K Alle Alie anes oy Dilpial)

v If there are notes on the project, the committee will

me.ntion the note.s in the minutes and give a asis Glacall 358 JMS ClinY) Hiday e sl e Jla
maintenance period of no more than five days, but if il Lk A1) 3) 5 adad JNA (e o gl 23 Ay J gliall
maintenance is not possible, sufficient sums of Jyasll Ledan s Led jasale) 5 gaohll (e JalS e i)
money will be deducted to avoid these notes. sadiall liluall 55 Y a4y slhall 460 ¥ 5 (a1 I
When any defects appear in the asphalt layer during the dndald) 4iileny) dnhall jelae B ige

guarantee period, the contractor must maintain the
defects by cutting and removing the asphalt layer over
the entire width of the road and re-paving and rolling it
to reach the required level of compaction and leveling
so that the executed maintenance does not constitute
defects in the appearance of the surface asphalt layer

o All workers must be provided with safety - Ohlad — 395) Dl Wldaey (tleladl e 3932 Ol e ©
equipment (helmets - gloves - masks). (oS
o Warning signs and tapes should be provided in
the places where the works are carried out s Skl (§ dyygiend Ao ilg doypdas i) 350 O me O
JlesYl
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