M

=~

0‘4({%\

h‘(‘(/_ 2

UNHCR

B s S el B gl

Cnke D1 gt

dpunisd) ABURIL £ 941 ByBL Aol A giud) delgillg 8yBYI Buasy dudll Ciliuol ol
Technical specifications of lighting poles and concrete base

Item

2ol

Supply and implement of foundation of
reinforcement concrete 350 kg /m3, supply and
implement metal plate thickness 12 mm
Dimensions 40x40cm within the concrete base,
Implementation of blending concrete thickness
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1.1: 1.1
The reinforcement concrete bases are Sl dodiwed! sl ysdl el gl Suiss R

implemented with dimensions of (1*1*1) meter
with a concrete dosage (350) kg/m3, enforced
with aniron net of /12/ mm diameter, six bars in
each direction so that four bars are raised in the
form of a wrapped bracelet and two are
extended.

Inside the base a steel sheet of 40x40x1.2 cm
dimensions should be installed perforated with
4 holes; 4 bolts (anchors) should be fixed of deep
notches of tabular steel length 1 m, Diameter 28
mm curved from the bottom at a right angle 15
cm with four nuts and washers 2 for each bolt.

Casting of clean concrete base, thickness of 10
cm, concrete dosage (200 kg / m3) is carried out
under the reinforced concrete base.

Bracelets with a diameter of /8 mm/ shall be
executed around the fixing screws (anchors)
with a number of 3/bracelets on the entire
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height of the screws and within the reinforced
concrete base.
See the Drawings plans on Annex No 4

1.2:

Wooden formwork / Mold Work:

The contractor must provide and install
sufficient molds, supports and metal collars so
that the work can be carried out at the necessary
speed and continuously, and that all the work of
the submitted molds must be properly
supported and obtain the approval of the
organization’s engineer .

Wooden panels must be new and can be used a
number of times as long as they maintain their
durability .

The iron molds must be straight and free from
any deformations that may appear on the cast
concrete, and these molds must be installed
correctly so that the joints are straight and
continuous and that the contact surfaces remain
flat .

All molds must be installed in their correct form
and in conformity with the dimensions and
measurements of the concrete, and the joints
and seals must be tight to prevent the leakage
of the cement sump .

The mold parts must be sufficiently fixed and
supported to withstand the poured concrete
and the loads without resulting in any deviations
or deformations .
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The molds should be cleaned well after each use
and the surface in contact with the concrete
should be coated with a special oil for the
molds .

The molds must be cleaned of sawdust and
other materials before pouring the concrete

The fasteners used must have the approval of
the organization's engineer. The use of loop wire
ties or wooden spacers is prohibited unless
permitted by the organization engineer.

Clamps and screws must be of sufficient
strength and sufficient number to prevent any
spacing in the mold.

The following conditions must be fulfilled when
placing the formwork:

v Reinforcement steel must be placed in its
correct shape according to the
measurements indicated in the detailed
drawings and well-bonded.

The concrete works outside the limits
indicated in the detailed plans submitted by
the organization, which are developed to
facilitate the work of the contractor, are
carried out at his expense, and he is not
entitled to claim any compensation.

The contractor shall be responsible for all
damages that occur to the work or for
existing modifications resulting from any
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reason related to the construction methods
used.

Please refer to the attached detailed drawing in
annex no 4

1.3:

Types of concrete:

The used concrete is divided into the following
forms:

Type A:

Ordinary concrete of 200 kg of cement per cubic
meter. This concrete is generally used under the
reinforcement concrete basis (clean concrete
basis).

Drawings and according to the
requirements and the directions
organization's engineer.

Type B:

Reinforced concrete in the form of 350 kg of
cement per cubic meter. This concrete is
generally used for the poles’ concrete basis
(foundations) and according to the work
requirements and the directives of the
organization's engineer.

work
of the

Experiments: The contractor shall, at his own
expense, conduct the necessary tests and
experiments on concrete works according to the
directions of the supervising engineers and
according to the instructions of the Syrian Arab
Code.
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1.4: Concrete test:

When the quantity of concrete executed in one
daily pouring operation exceeds 2 m3, the
organization has the right to ask the contractor
to conduct experiments on the concrete as
follows:

Experiments before implementation :

A. Conducting experiments on the concrete
before starting work at his expense and in the
laboratory that he agrees to, in order to
determine the mixing ratios necessary to give
the concrete the required resistance according
to the approved specifications .

B. The results of the experiments shall be sent in
three copies to the organization's engineer, not
more than two weeks before the start of pouring
the concrete at the work site .

C. The organization engineer has the right to
make adjustments to the proportions of the
concrete mixture as necessary.

Field trials:

A. A set of three cylinders is allocated for each
type of concrete to prepare the concrete
samples according to the established systems,
and then it is calculated on the pressure
resistance of a sample of 7 days and two
samples of 28 days of age, where the cylinder
resistance under pressure after 28 days should
not be less than 200 Kg/cm?2.

B. If the experiments fail to meet the
requirements of the specifications, the
organization's engineer has the right to adjust
the mixing ratios at the contractor's expense .
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C. The organization's engineer has the right to
require additional experiments on fully
hardened samples under working conditions.

D. The organization's engineer has the right to
demand that the necessary measures be taken
to protect the concrete during hardening.

E. If these tests also fail, the contractor must
replace the concrete works as directed by the
organization’s engineer and without incurring
any additional expenses for the organization.

F. If the concrete is poured under exceptional
weather conditions, an additional cylinder must
be taken for each group to be hardened under
the same conditions that the facility
represented by this cylinder is exposed to.

G. The organization has the right to ask the
contractor to conduct special tests on the
concrete according to the work necessities and
the forces that the facility is exposed to and at
his own expense.

Concrete making:

The mixing and pouring of concrete shall not
begin without the pouring permission from the
organization’s engineer, and the engineer has
the right to break and demolish any part, at the
contractor’s expense, that was poured without
his prior permission; Or refuse all work carried
out on it.

A. Concrete is made by mixing within mechanical
mounts. Manual mounts can be allowed in the
case of small quantities that do not exceed two
cubic meters and with the approval of the
organization’s engineer. In this case, the cement
caliber must be increased by 10%.
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B. Central mixing: The concrete is mixed in
approved central sieves according to the
standard specifications, so that the concrete is
transported to the work site within a rotating
mount so that the concrete is delivered within
the work site and within a period not exceeding
an hour and a half starting from the mixing of
the concrete compounds or before Rotary
stapling takes place 300 cycles, whichever is less.
In hot weather, the organization engineer can
reduce this period.

C. The contractor shall provide cement
certificate attached to the concrete mixture
truck.

Preparation for casting:

When pouring concrete on natural floors, these
floors must first be leveled and cleaned of loose
materials and foreign organic materials. These
floors must be compacted to a density of 95% of
the maximum density according to Proctor’s
modified experience. The floors must be
moistened immediately before concrete
pouring.

The contractor must clean the molds before
casting from pieces of wood and suspended
materials on them and sprinkle them with
abundant water before casting.

Concrete pouring:

The concrete must be lowered from the gables
to the casting sites as quickly as possible, taking
into account the appropriate methods to
prevent the separation of the concrete
compounds. The casting is carried out on
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horizontal layers as much as possible, and then
the shaking operations are carried out by means
of electric vibrators, taking into account the
expert supervision to prevent the separation of
the concrete compounds as a result of the
increased shaking of the ratios. correct.

It is allowed to drop the concrete under
conditions that prevent any separation in
vehicles and by means of sewers with a slope
not exceeding 1:2. A funnel is also placed at the
pouring point so that the pouring is vertical and
does not allow the concrete to fall freely from a
height of more than 1.50 m. It is forbidden to
pour concrete in heavy rain or cold weather
(below 5 degrees Celsius), unless special
measures are taken and approved by the
organization’s engineer.

Concrete care after casting:

Concrete must be taken care of to give it the
required degree of durability under the
following conditions:

a. Maintaining the moisture in the concrete by
spraying it with water constantly, especially
during the first five days of pouring, except in
times of frost (The concrete is watered twice
daily for 7 days.)

B. Protect the concrete from the harmful effects
of weather such as wind, sunlight and frost. For
this purpose, the surfaces are covered with a
layer of burlap and mats or a layer of sand with
a thickness of 2.5 cm that is constantly
moistened with water.
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1.5: Rebar:

Reinforcing steel used in concrete works must
be matched in terms of resistance and
specifications with what is mentioned in the
Syrian code for the design and implementation
of reinforced concrete structures.

The reinforcing steel when pouring the concrete
must be free from rust or other foreign materials
and to be placed correctly as indicated in the
detailed plans approved by the organization’s
engineer, with good fixation by binding wires,
and the thickness of the concrete covering layer
must be maintained by chairs metal or concrete.
If the contractor is unable to secure some iron
bars, he may not replace them with equivalent
ones of other diameters except with the
approval of the Engineer.

1.6: Excavation Works:

Excavation works are carried out manually using
all needed manpower, compressors, tools, and
equipment needed, with the required base
dimensions  without any increasement
(including dimensions needed for the wooden
formwork), avoiding any destruction of the soil
and maintaining its cohesion. All safety
measures are taken to always protect people
from excavation sites (day and night) until all
work is completed.

This work shall be calculated and considered as
part of the supply and installation of the
concrete base item in the BoQ.

When the contractor digs deeper than the
specified depth and without consulting or
directing the engineer, the contractor must
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return the excavation to the required level by
filling the excess section of the excavation with
clean concrete caliber 200 kg/m3 at the
contractor’s expense and as deemed by the
organization’s engineer with no right to claim
any compensation.

If the contractor excavates to the required level
or as specified in the plans and the
organization’s engineer finds that the floor after
examining it is not suitable or discovers the
presence of unstable wet or clay soil in the
ground of the excavation, then he has the right
to direct the contractor to conduct additional
excavations or additional backfills up to the
required level.

The organization has the right to modify or
define the depths as it deems appropriate and
according to the requirements of work with the
knowledge of the study body.

The contractor is responsible for repairing any
damages could occurs during the execution of
this work item.

The places next to the excavation must remain
completely free of excavation products, and the
contractor must carry out cleaning work for
these places after the direct transfer of the
excavation products and after backfilling with
materials designated for backfilling and
approval.

The contractor is responsible for the cleanliness
of the roads and public and private properties
and keeping them free of waste and fine dust
resulting from the implementation of the
contract works. These materials shall be
transferred upon completion of the work.
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Surface restoration:

The contractor is responsible to retore all
surfaces as it was before the excavation works
with all needed backfilling and compacting
works.

This work shall be calculated and considered as
part of the supply and installation of the
concrete base item in the BoQ.

Surface restoration forms shall be as instructed
by the UNHCR’s engineer and according to the
following:

- Surface restoration for pavements, concrete
and stone roads.

- Backfilling is carried out with a base layer of the
remains of quarries in the pavements, concrete
and stone roads, until reaching the surface level
of the pavements and roads on both sides of the
excavation. The contractor shall scrape a layer
of the base to provide the required thickness of
tiles, stone, concrete or cement, replace all
damaged tiles, stone, or cement with similar
materials to which it was before.
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The columns must be resistant to weather
factors to withstand wind speeds according to
the specifications contained in the Syrian code
according to the targeted area, and they must
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be designed to pass the necessary electrical
cables.

The materials used must be completely new,
unused, and not remanufactured or refurbished.
It is rust and defect free and weldable.

The Q235 steel lighting pole must be ribbed in a
conical shape with a length of /8/ meter of
tinplate and must be one piece without joints
over the entire length. The upper diameter is (8
cm £ 5 mm), the lower diameter (24 cm £ 10
mm) and the thickness of the metal is (5 mm
and/or 4mm) and welded with a metallic plate
with a dimension of (40 * 40) cm and 12 mm
thickness, 4 holes are perforated for mounting
screws.

The column should be supported with a base in
a triangle shape, with section’s thickness of (1)
cm, and the sides of the triangle lengths are
(7*20) cm, eight triangle fixing bases for each
column.

Columns must be painted with two layers of an
anti-rust primer (Epoxy), and two layers of a
silver-colored oil paint on the outside, with its
metallic base.

The color of the oil-paint for the poles is silver
and the bottom part is 180 cm high, blue (inside
the city) or orange (for the countryside) from the
outside with the base.

Paint UNHCR logo on each electrical metal pole
along with the code provided by UNHCR during
the implementation.
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See the Drawings plans on Annex No 4 4 03) 3=loll § Ologun)l Sllalass Lol

2.2:
The table below lists Q235 material chemical composition based on heat analysis:

Chemical Composition (heat analysis), %, <

Steel Grade Quality Grade | C | Si [Mn| P S Deoxidation Method

Q235A 0.22|0.35|1.40|0.045|0.050 Rimmed / Killed

Q2358B 0.20/0.35|1.40/0.045|0.045 Rimmed / Killed
Q235

Q235C 0.17|0.35|1.40/0.040/0.040 Killed

Q235D 0.17|0.35|1.40|0.035|0.035| Exceptionally Killed

Q235 Steel Properties:
The following list summarizes Q235 steel properties including physical and mechanical
properties.

Physical Properties:

Notes:

e 10°K!=10°%/K

e 10-mm?%/m=1pQ'm

e 1g/cm3=1kg/dm3=1000 kg/m3
e 1GPa=1kN/mm2

e 1MPa=1N/mm2
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Physical Properties

Density, g/cm3 7.85
Melting point, °C about 1493
Specific heat capacity, J/(Kg-K) 470 at 20 °C

Electrical resistivity, pQ-m

about 0,15 (20 °C)

Elastic modulus, GPa (kN/mm?2)

200

Thermal conductivity, (W/m-K)

53-49 (0-100 °C)

Coefficient of thermal expansion, (10s/K)

11.3-11.6 (20 °C)

Young’s modulus, GPa (kN/mm?2)

200

Poisson’s ratio

0.24-0.28

Mechanical Properties:
Yield strength and tensile strength are listed in the table below.
1 MPa=1N/mma2.

Yield Strength (MPa, 2); Thickness or Dia. (d) mm

Tensile Strength (MPa)

Steel Grade| Quality |d<16| 16< d <40 |40< d £100{100< d £150|150< d £200 d<100
Q235A
Q2358
Q235 235 225 215 195 185 370-500
Q235C
Q235D
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Minimum Elongation:

Elongation (= %); Thickness or Dia. (d) mm

Steel Grade|d<40| 40<d <60 |60<d<100|100<d<150]|150<d <200

Q235 26 25 24 22 21

Minimum Charpy Impact:

Charpy impact (V notch)
Steel Grade | Quality | Temp. °C Impact energy (longitudinal, > J)
Q235A - -
Q235B +20
Q235
Q235C 0 27
Q235D -20

Bending Test Results of Q235 Material:

Cold Bending Test 180° (B=2a)

Steel Dia. (d) of Curve Center
Gradel Sample Orientation

d< 60mm 60<d<100 mm
Vertical a 2a
Q235
Horizontal 1.5a 2.5a

B= Sample Steel Width; a= Sample Diameter or Thickness
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2.3:

Welding works:

- Welding work should only be entrusted to
specialized workers with sufficient
experience and proven skill in this type of
work, and necessary precautions must be
taken to protect people and property during
work from all damages resulting from the
welding process.

- Welding rods shall be manufactured by
specialized factories, provided that each rod
bears the factory seal. The diameter of the
inner rod and the diameter of the outer
membrane shall be uniform along the length
of the rod, and the metal shall be free from
rust and foreign matter. And to easily give a
constant electric arc. Also, the metal we put
on must be free from impurities and defects.

- The sides of the parts to be welded shall be
carefully cut and leveled, and their surfaces
shall be clean and free from foreign bodies,
rust, and iron filings. The pieces are placed
next to each other before commencing the
welding work to ensure the correctness of
their shapes and their adherence to each
other, and then stacked well to avoid any
movement in them during welding. After
each drawing of welding, the surface shall be
carefully cleaned of deposits with a brush
before proceeding with the next drawing,
and this shall be considered after each stop
or when two welds are joined together.

2.3
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Welding rods and parts to be welded must be
completely dry during work, and welding
work should not be carried out under rain,
wind and frost.

Welding must be carried out carefully and
precisely in the shapes and thicknesses
required by the work situation, provided that
the welding fills the rest of the space
prepared for it, along with the length and
depth of the adhesive, on a regular basis.
Welding must secure a perfect connection
between the welded parts so that it performs
its function as one piece. Therefore, the
necessary precautions must be taken to avoid
welding defects, in particular:

Weld inhomogeneity due to the presence of
gas bubbles or metal inclusions in it.

Lack of sufficient cohesion or overlap
between the original metal and the added
metal so that it does not stick to the surface
or does not form a single body with it.

The irregularity of the welding face, and this
often results from the increase in the
intensity of the current used.

A change during welding in the shape of the
welded pieces, or in their properties and
resistance.

Working on welded parts, especially in parts
subjected to special tensile stresses, the
experiments that are required to ensure the
integrity of the weld and its proper execution.
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2.4:
Oil paint for steel works:

Clean the surfaces of the iron sections from
rust and purify the traces of oil and grease
with a mineral oil solution.

The iron is well rubbed with sandpaper to
acquire the necessary roughness for the
cohesion of the paint on it, as one of the most
important conditions for protecting iron
works from rust is to clean the surface of the
steel and rub it with sandpaper before
painting.

All iron works are painted on one side (the
preparatory side) of epoxy anti-rust base
paint.

Theiron works are coated with a second layer
of epoxy.

The surfaces must be coated with paste and
then lined with glass paper after drying after
completing the first preparatory face. The
process of patting and swishing should be
repeated until the surfaces become smooth
and smooth.

Then the iron works are painted with two
sides of oil paint or thermal paint and the
required color, and the color of the paint is
subject to the approval of the supervisory
engineer.

The oil paint must be excellent, the first type,
and conform to the Syrian standard
specifications, especially for metal works,

2.3
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where the paint is executed on two sides with
edging, foundation and all that is necessary.

- The paint must be executed in the best
technical form, free of ripples, and the quality
of the paint must be specified glossy, so that
the cans are sealed by their factories and the
cans are not opened until immediately before
use.

- Painting is done after being kneaded, paving
and foundation is done in a smooth form for
the entire metal column until an excellently
polished surface is reached
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Transportation and installation of the lighting
device, solar panel, metal base, and arm to the
proposed locations
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Transportation and installation of the lighting
device, solar panel, metal base and arm from the
Governorate warehouses (provided by the
organization), while maintaining the safety of
the devices during transportation.

The holder arm is fixed to the column by means
of two (2) metallic bracelets (clamps), thickness
of (1.5) mm and width of (4) cm, and it shall be
welded to the base of the arm and painted with
two layers of anti-rust primer (Epoxy) and two
layers of silver-colored oil paint, and all that is
necessary, using the levers while maintaining
public safety.

Operating lighting devices in cooperation with
the supervisory team.
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Providing and installing angled metal to install
the solar panel when needed
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The solar clamping board shall be installed
longitudinally, and the holder arm shall be
installed at a distance of 1 meter from the head
of the column as shown in the attached drawing.

The solar panels’ holder is fixed to the top of the
lighting pole by means of two metallic angles
with dimensions of 6 * 1.5 cm, thickness of 2
mm and length of 148 cm, two for each solar
Panel and a weight of 2.3 kg for each angle, paint
for the angles as indicated for the columns

Please refer to the attached detailed drawing
annex #4
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Providing and installing metal Plates to support
the bottom of the old poles with the plate
welded to it
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Providing and installing metal Plate to support
the bottom of the old column with the plate
welded to it. The angle dimensions are 20 * 7 cm
and thickness is 1 cm. The weight of each angle
is 0.934 kg, and its number is determined
according to the condition of each old column.
Paint for the angles as indicated for the columns
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Cutting old Poles with a length of 8 meters

Wsb zmad doudll BaasYl jad
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Cutting old columns with a length of 8 meters
according to the instruction of the supervisory
authority from UNHCR
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Welding the door of the electrical openings in

Bacl 3 sLygSl Cilxid Ll

the old Poles completely JoS S dasudl|
Welding the door of the electrical openings in | &ewud)l sueedl (3 cbyeSl @lxid 0L el
the old columns completely Jo S

Supplying and installing sheets of steel to
closing the missing electrical holes with
welding and sealing with paint and all
necessaries
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Supplying and installing sheets of steel,
dimensions 15 * 30 cm, thickness 3 mm, weight
1.21 kg, to closing the missing electrical holes
with welding and sealing with paint and all
necessaries.
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Maintenance of existing steel Poles for minor
damaged poles (perforated only)
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Maintenance should be carried out for minor
damaged poles (perforated only), where the
diameter of the hole does not exceed 5 cm, and
the number of holes is 5 at most. The work
include:

-Conducting a leveling process

(smoothing) of the existing pole steel.
-Removing the damaged sections from the pole,
welding new sections to replace the damaged
ones.

-Welding new metal parts in place of removed,
lost, or damaged parts.

-prepare and re-painting with two sides of anti-
rust primer, and then two layers of oil-paint with
the same color of item No.2.
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10

Visibility signboard/identification board
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Signboard shall be supplied and installed in each
location where the project has been
implemented, steel with a dimension of (60*90)
cm fabricated from 4 galvanized steel tube
(20%20*2) mm with a steel sheet thickness 2
mm.

The carrier column fabricated from galvanized
steel pipe with 2-inch diameter and 3.2 m
length. Reinforcement concrete base is carried
out under the carrier column with a dimension
of 50*50*80 cm to fix the column with a depth
of 80 cm, blending concrete of 10 cm thickness
is also carried out under the reinforced concrete
base.
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