NETWORK CONSTRUCTION - TECHINICAL SPECIFICATION

ELEVATED TANK
434l clial gall

# | ltem Balall unit Qty
EXCAVATION WORKS sl e
Excavation for foundations (2.5m * 20.75*225%225) Gl jéa
2.5m *0.75 m height) and ground 4350 (0.5 * 0.3) daa )l @l S (gl )
1.1 | beams (0.3*0.5) in a way that allows 3 p Sl ddall haaill iy ans m3 74.52
to establish the wooden coverage of 74.52
the foundations
Excavation for placing the pipes o ) sall Claadi pa gl jial) Jleel1.2
1.2 | extentions at the required depth (P1.2%a1.6%*51.6) cslhall 3ol m3 3.072
(1.6m *1.6m * 1.2 m) ‘
CONSTRUCTION WORKS st
Constructing leveling concrete slap Gl Can A gt Ails A il oLl
2.1 | under the foundations ( 2.7*2.7*0.1) 3p/ &5 200 Cian¥L (0.1 * 2.7 *2.7) m3 2.916
with cement 200 kg/m3
constructing foundations of / &S 350 daluall Bl AN (e dilia) il
reinforced concrete s 7l 20 (0.75 % 2.5 %2.5) 3 5
2.2 | 350kg/m3(2.5*2.5*0.75) with m3 14.942
reinforcement rate according to the
drawings
constructing beams of reinforced o/ &8 350 Anluall Llu jall e eliy Ol jaS
23 concrete 350kg/m3 (0.3*0.5*4.2) with s il Jaeay (4.2 % 0.5 % 0.3) 3 m3 25
" | reinforcement rate according to the Glaladall '
drawings
providing volcanic small sized stones Ciaa g paall 8 LS 5 jlaal yds
54 | @nd paving the room floor and the 1 G O AN s Sl seall 5 48 jall dpa ) price
" | walksides around the tank with 1 m of S
width
constructing mass concrete slap 3/ a8 250 daelen Aplu )A dadia L)
250kg/m3 for the room floor , the )l B s i) m gy ¢ A8 Al dpa )Y
2.5 | pipes placing hole floor and walls , a1 omm OAN Jsa @l jaddl s e o)y m3 4.936
and the walksides around the tank
with 1 m of width
consructing columns of reinforced / 228 350 dalusal) Llu A1 (e dnete Baec]
54 | CONCrete 350kg/m3 (0.4 * 0.4) with a4 58 Jaar (0.4 ¥ 0.4) 3 5 m3 432
" | reinforcement rate according to the Gildaladll '
drawings
constructing beams supports of
27 reinforced concrete 350kg/m3 350 daluall Alu Al e Sldlen oLy &l jaS m3 3.024
" | (0.3*0.6*4.2) with reinforcement rate bt Jaeas (4.2 % 0.6 ¥ 0.3) 3 5/ a8 :
according to the drawings Gllabiall s




constructing concrete slap of 350 Aaluall dlu Al (e 4l A Fildia ol
28 reinforced concrete 350kg/m3 bt Jaear (0.15%4.4*%44)3 5/ &S m3 2808
| (4.4*4.4*0.15) with reinforcement rate Gllaladall i '
according to the drawings
constructing beams of reinforced 228 400 Aalusal) Al AN (e £ L) (m )) 5o
29 concrete 400kg/m3 for the tank floor (42 %0.6 *0.3) O A 4= ¥ 3 5/ m3 3.024
"1 (0.3*0.6*4.2) with reinforcement rate Gllabiall G 4y 68 Jazay '
according to the drawings
constructing a medium beam of dalual dilu jal) (e ddau gie dua Jle oL
reinforced concrete 400kg/m3 under *0.3) oAl daa Jl a3 3 5/ 23S 400
2.10 | the tank floor (0.3*0.6*4.4) with Glaladall Cua 3y 685 Jazas (4.4 % 0.6 m3 0.792
reinforcement rate according to the
drawings
consructing tank floor slap of AUl all deead) ¢ 3l dpn ) daia
211 reinforced concrete 400kg/m3 (02*44%44)34/ (nS 400 A=aluall m3 3.408
' (4.4*4.4*0.2 ) with reinforcement rate o o U 188 9 4 085 Jaray '
according to the drawings
constructing tank walls of reinforced | 400 4aluall &lu Al e () A1) O s L)
212 concrete 400kg/m3 (2.75 height * Jaray (e 35 claws * 275 £l ) 3o/ PEXS m3 133
"% | 35cm thickness) with reinforcement PP PREpT '
rate according to the drawings
constructing reinforced concrete 36/ 238400 mluae S A ) L)
frame 400kg/m3 to resist water (0.4 * 0.4) JS&N Jahs elal) Jasia 4 5lad
513 | Pressure inside the thank (0.4*0.4) Cen ol Jare pedn 245 e e m3 1312
' with slope of 45 dgree with Glabaall '
reinforcement rate according to the
drawings
constructing tank roof slap of Aaluall Ailu Al e o) A it Ariia (L)
reinforced concrete 400kg/m3 (15cm | W54 & Jonay (au 15 Slaw) 3 2/ 228 400
214 . . ) i m3 3.654
thickness) with reinforcement rate ol sl
according to the drawings
constructing blocks walls for the DoSlay lasall 48 )3l o ghall e o s oL
2.15 | equipments room with mortar (3e/ & 350) m2 42.4
(350kg/m3)
constructing inner Plaster layer of 2 G a2 s 4la as Al £ L)
cm thickness according to the OV Qall e (piiada Ayl Cldial gall
2.16 . e . m2 51.14
technical specifications with two
layers of oily paint
constructing external Plaster layer of | s a2 dSlewda A jiudbddda oL
217 2 cm thickness according to the Asle J g Al 4l Cildaal sall m2 144,56
technical specifications with colored
tyrol layer
218 | Providing two layers of anti-leaching Sl o gaall Gaall e (il 53 m2 70.65
"~ | painting (epoxy) inside the tank OIAN daly (S suY) '
HOUSING gea
Metallic door for the equipments (1% 1.8) lamall 4 e ay¥ Jiama
3.1 . . No 1
room dimensions (1.8 *1)
Metalic helical stair of three steps o g gll g s ja EO e Soma Syl m
3.2 . No 1
and standing




33 Metalic vertical ladder with safety Ol i ga Sirra ol ) ol No 1
) cage
34 metalic opening door with matalic (0.8 *0.8) Sama Jlaly Some 38 QL No )
"7 | frame (0.8*0.8)
bar of copper 2cm diameter, 1 m el dshcan? Hhd oulas ol
3.5 No 1
length
3.6 | copper wire, section 32 mm2 2 32 ghie gl el m 15
3.7 | galvanized iron pipe, 1.5 m length S 1.5 s Gilaall aall e sl No 2
Metalic pipe 2 inches for protection (8 aall zlad a2 D e ol
3.8 | fence above the elevated tank, 1 m e 1 Jishay aii yall ol 530 No 12
length
3.9 | Metalic net fence for protiction above i pall 3l (868 dlaall daea (Sad s 0 19
" | the elevated tank , 1 m height e ] 4eld)) ¢
Note that: O By

metal reinforcement of the tank
parts,columns, foundations mentioned in
the drawings

calaiall 5 )5Sl Clulal) 5 53ae Y5 Gl AN el 5aY Al <l 3y 3l

Excavation total depth for tank
foundations assumed is 2 meter

e 2 OAN Gl iall SN Gaall (i

Tank concrete parts need to add special
materials into the aggregate to prevent
leaking
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there is a need to make a concrete slap
for th block room, to carry the wooden
coverage mold for the water tank floor
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lightning protection bar and wires are
excuted in away that isolate them from
the tank body with plastic and wood parts
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1. The purpose of the project:

The purpose of the project is to build an
elevated tank with the capacity of / 50 /cubic
meters, total height of 9 meters, and to extend
the necessary lines according to the plans
prepared for this purpose

2 . Preparation of the work site:

Before starting with the project constructions
and the extension of the lines, the contractor
shall remove all existing obstacles that hinder
the progress of work of any kind, make the
necessary settlement with the appropriate
machines and equipment, give the site a
tendency to drain surface water, and bear the
cost of this item on the entire contract work.

3. Excavation works:

includes all excavation works mentioned in the
estimated list and the excavations determined by
the supervisory authority. Where the
administration provides the necessary
foundations for planning the main axes and
determining the settlement marks, and the
contractor, in turn, finishes this planning
according to the preliminary plans approved by
the administration and takes all necessary
measures to install the marks and prevent their
loss or damage.

A) Excavations of the bases of the elevated tank

Excavations are carried out according to the
plans and include all excavation works,
regardless of the type of soil (earthy - rocky -
remnants) according to what was mentioned in
the estimated disclosure by means of excavation
mechanisms (normal hydraulic excavator , stone
breaker machine or compressor machine) and
ground leveling and extremities Excavation by
hand.

In the event that groundwater appears in the
foundations excavation, the contractor must
implement a side excavation and pump the
groundwater by means of a pump throughout the
period of implementing the bases and necks, and
remove mud from the pit floor immediately
before pouring the cleaning concrete
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After the completion of the excavation work for
the bases of the tank, the contractor carries out
the pouring of the foundations, necks and ground
anchors according to the required specifications
and the required reinforcement.

After pouring the foundations and columns, the
contractor shall return the backfill with the same
excavation outputs, after excluding the
agricultural soil and transferring the surplus
from the excavation outputs.

Note that the cost of these works is charged to
the cubic meter of the excavations, and the
amount of excavations is estimated in the cubic
meter of the theoretical volume, taking into
account and Considering the widest horizontal
projection for concrete works, and calculating
the quantities in cubic metres

In the event of water appearing in the excavated
places, the contractor shall secure all the
necessary supplies and at his expense to keep
the excavated places completely free of water.
The contractor shall be fully responsible for
protecting the excavated places and shall put
special signs indicating the excavation work to
prevent pedestrians and vehicles from falling in.

4 . Concrete works:

It is the contractor's responsibility to provide all
materials such as cement, sand, gravel, anti-
leaching materials, water, the necessary
wooden formwork and binding tape.

Sand : The sand prepared for the manufacture of
cement mortar and all concrete works must be
of clean river sand free from all organic matter
and dust, provided that the small particles do not
exceed 5% of its total weight and must be graded
with fineness.

Gravel : It must be the result of crushing the
hard limestone extracted from the finest stone
quarries free from dirt and soft materials, or
from well-graded river gravel and free of
impurities, and the contractor must bring
samples of the grit he wishes to bring to the
workshop for approval. Every quantity that
reaches the workshop in violation of the
approved form is rejected. The examination
material includes the following types:

- small stones, the largest diameter of which is
not more than 10 mm
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- medium gravel, the largest diameter of which
is not more than 25 mm

The supervisory authority has the right to
conduct laboratory experiments  (when
necessary) and at the contractor's expense to
determine the different percentages of all these
sizes approved for use in various concrete
works according to the work requirement. The
contractor must adhere to these percentages
and do not modify them except at the request of
the supervisory authority .

Water : The water used in all concrete and
construction works must be clean and free of
salts, organic materials and substances harmful
to concrete, and be drinkable.

Cement : It must be a type of black Portland
cement that is packed in paper bags sealed by
the manufacturer and meets the conditions
mentioned for the specifications imposed by
public works in terms of its composition and the
result of its analysis.

Iron and bonding tape : The iron used in all types
of reinforced concrete must be of the helical
type, with an elasticity limit ranging between (36-
40) kg / mm 2 and a limit of refraction ranging
between (50 - 52) kg / mm 2 and free from rust
and other alien materials.

The reinforcing bars must be clean and free of
rust, paint, dust, etc. Reinforcing bars shall be
installed with the required number, diameter and
arrangement as shown in the drawings and
according to the instructions of the supervisory
authority. The iron bars are tied with a solid tape
that prevents any movement in them during
casting.

It is not permissible to modify the diameters of
the iron except with the approval of the
supervisory authority. The reinforcing bars must
be the same and may not be welded at all .

The protection and coverage of the
reinforcement steel for the concrete should be /
25 / mm, as for the bases and elements in
contact with the soil, the plans and technical
advice from the supervisory authority should be
taken into account.

The wooden cover : The wooden cover is used in
all concrete works that need a mold . As for the
wooden cover used in concrete works in contact
with water, it must be new and used for the first
time.
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5. Concrete casting:

Concrete is not poured except with a written
permission from the supervisory authority and
after approval to receive the iron and pour it in
its places in a way that preserves its consistency
and condensation and ensures that the concrete
does not nest

Before pouring, all panels and molds are
sprayed with water, cleaned and all fastenings
and supports are checked well.

- It is not allowed to pour concrete in cold
weather below 4°C and extreme heat above
40°C.

- The supervisory authority may takes cubic or
cylindrical samples from the mounts during
casting (fracture samples, Abrams cone), where
the contractor provides the necessary molds and
conducts laboratory experiments at his expense,
in the laboratories specified by supervisory
authority to determine the concrete resistances
and measure field resistances if necessary. .

- All concrete pouring works are carried out
using mixing trucks and mechanical pumping
trucks. It is not acceptable to carry out concrete
pouring works by manual or semi-automated
methods (small mixing machines ).

Concrete caliber ( 200 kg / m3 ) of resistant
cement : This concrete is used without mold as a
cleaning concrete under the base of the tank
with a thickness of / 10 /cm and a protrusion
outside the foundation / 10/ cm from each side .
Ordinary concrete for floors, reinforced caliber
( 300 kg / m3 ) and polishing: This type of
concrete is generally used in the floor of tanks
and sidewalks, and it is implemented with a
thickness of /10/ cm, And before concrete
hardening, floors are sprinkled with dry cement
at arate of (1.5 kg/m2) and polished with metal
trowels.

Reinforced concrete caliber ( 350 kg / m3 )
Resistant cement: This type of concrete is used
in all works of bases, necks and screeds.
Reinforced concrete caliber (350 kg / m3 ): This
concrete is used in all works of columns and
bridges and is reinforced according to the plans.
Reinforced concrete caliber (400 kg / m3): This
type of concrete is used in the tank container ,
with anti-leaching materials addition of the best
types available in the local market and has the
approval of the administration , with the
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provision of a sealant with a width of /25 cm/ and
it must be of A good type that is resistant to
biological and chemical compounds, free of
cracks and defects, and has high flexibility.

The sealant is placed in the places where the
casting stops in the Tank body according to the
drawings, in a way that the overlapping pieces
are connected with an overlap of 10 cm by
thermal welding,

The cost of all materials and works mentioned
above, including anti-leaching materials and
sealants are included in the price of the tank
concrete.

6.

The contractor must use needle vibrators in all
concrete works .

7.

The contractor must spray all concrete works
with water twice a day for a period of no less
than 10 days.

8 . Cement block works:

The block must be free from defects, cracks and
distortions, and the sand used in the mortar
should be clean and free from dust and sludge,
and the cement caliber should be (300 kg / m3),
and the block construction should be vertical and
According to the plans, where quantities are
calculated in square meters

A special type of decorative block should be
used which contain openings to allow air to
circulate within the room in the walls at a height
of 20 cm from the floor .

9 . Stone works:

The contractor must provide a good, deaf, and
clean volcanic stone, free of holes, dirt and mud,
and it should be washed if the supervisory
authority deems it necessary. The stone is well
paved on the floor of the room and the sidewalk,
and then it is compacted with small mechanical
vibrators and hand rammers so as to secure a
regular stack.
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10.

Works of providing concrete slap for room floor
and sidewalks caliber (300 kg / m3):

Casting a concrete slap for the room floor and
the sidewalks . After the installation work is
completed, the slap are watered at a rate of
twice a day. And for a week on

11. Interior plaster works:

The contractor must provide all materials of
cement, sand, water, and all preparations and
equipment for the implementation of this item.
The cement must be of the Black Portland type,
and the caliber of the mortar must be (350 kg /
m3) , and the sand used must be free of organic
materials and dust. It shall be the result of
grinding hard limestone extracted from the
finest quarries or from clean river sand.

The plaster includes three layers, a nail spray,
a lining layer /1.5 cm/ thick, and an ending
softening layer with thickness less than /1 cm /
- The aggregates are prepared in quantities that
can be used within half an hour only, and they
must always be sprayed with water and remain
wet for ten days

The quantities are calculated in square meters
and this item is implemented for the inner tank
room wall

12 . External plaster works and Tyrol layer works:

The contractor must provide all materials of
cement, sand, water and all preparations and
equipment to implement this item. The cement
must be of the Black Portland type, and the
mortar must have a caliber of 400 kg / m3, and
the sand used must be free of materials.
organics and dust, and that it is the result of
grinding hard limestone extracted from the
finest quarries or from Clean river sand.
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The plaster includes three layers , a nail spray
with a lining layer 1.5 c¢m thick and an ending
softening layer less than 1 cm thick.

The aggregates are prepared in quantities that
can be used within half an hour only, and they
must always be sprayed with water and kept wet
for ten days.

Tyrol spraying is carried out with white cement,
fine sand, carving sand and colored materials in
the places determined by the supervisory
authority and sprayed with water for a period of
ten days.

The quantities are calculated in square meters
and this item is implemented for the entire tank
from the outside.

13 . Tank testing works:

The contractor must clean the tank from all wood
and concrete residues and dirt, and then fill the
tank with water, before implementing the tank
plasters, and in the event that leaks appear, the
contractor will treat it at his expense

As for the final testing of the tank, it takes place
after implementing the anti-leaching layer
(epoxy) by filling the tank with water for a period
of three days.

It is not accepted to receive the tank in the event
of any leaking

And the cost of the work of testing the tank is
charged to the total work of the tank.

These works of anti-leaching materials are
carried out in all places in contact with water ,
provided materials should be the best quality
available in the local markets and obtained from
the administration’s approval, provided that the
contractor brings Samples of the materials that
he will use before starting work for approval by
the supervisory authority.

14 . Oily paint works:

The paint used must be of the best types
available in the local markets, cans are not
opened except when used. It is forbidden to add
any other materials with the paint, and it is
carried out in the tank room on two layers, and
the time interval between each face is one day.
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15.

The works of the anti-leaching layer:

It includes all the works for the good
implementation of this item, such as sweeping
and cleaning the walls and floor of the tank and
removing any layer that prevents the good
implementation of this item.

Implementation of the anti-leaching layer on
two layers, provided that the first layer is in black
and the second in white, with an interval of one
day between each layer, taking into account the
technical conditions and according to the opinion
of the supervisory authority .

Then the tank is filled with water for three days
after applying the second layer. If any leacking
appears, the contractor will empty the water,
treat the places of leacking , and retesting the
tank again

As mentioned previously (the receipt of the
project is not accepted if there is any leacking in
the tank until it is processed).

The contractor should bring samples of the
materials he will use with the technical bulletins
about them before starting work for approval by
the management

16.

Works of providing and installing wrought
industrial iron for doors and stairs, and a
protection fence at the top of the tank. The iron
used must be free from defects, cracks and rust,
the door is made of a wide cross-section profile
and protection from stubble, sheets of iron,
corners, trays , stairs and the tank stair is made
of square filled bars according to the drawings ,
and to be painted after swishing and cleaned well
of rust with anti-rust paint before installation,
then paint all parts with oily paint on three
layers

the price includes (accessory parts - lock - paint
- protection fence)

17. Lightning protection system works:

The protection system consists of three
sections:
Pickup: It is the metal part that receives the

electric charge resulting from a lightning strike.
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It is in the form of a needle and consists of a solid
metal rod with a pointed tip of stainless metal
such as steel or copper, with a length ranging
between (50-100) cm and a diameter of (2) cm,
which is fixed on a metal base and a galvanized
iron pipe with a height of 2.5 m.

transportation wire : It consists of a stainless
steel carrier such as steel, copper or aluminum,
a circular section with a diameter of not less
than /35 mm2/ , the transportation wire is
extended by the shortest possible vertical path
between the pickup and the ground without
sharp bends in its path.

The distance between the transportation wire
and the electrical wiring should not be less than
100 cm.

It must be ensured that there are no flammable
materials on the transportation wire way and at
a distance of at least 30 cm - The downlights are
clearly fixed on the tank facades and are
mechanically protected within plastic tubes that
continue to a depth of 1.5 meters below the
surface of the earth

Earthing dowel: It must be at a depth of not less
than 2 m and consists of a galvanized stainless
steel tube with a diameter of 2 inches and a
length of not less than 2 m,

so that it is beveled from its lower end and
equipped with a stopper from its upper end to
facilitate the process of hammering
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