
VOLUME 3

TECHNICAL SPECIFICATIONS
INTRODUCTION

Based on the demands of investors  it is approached to development of  project of arranging of  football field with artificial grass. Project task defines the dimensions of the court, shape, materials, quality of  artificial grass ...

 

LOCATION

In the sports complex in the Pirot town ,  it is planned the arrangement of  existing  football field with  new  surface of  the artificial grass. Next to the already existing football stadium, tennis courts, a building with an indoor pool ,  by arrangment of the space  a field with a modern playing surface wil be  obtained.
DESCRIPTION

The terrain is rectangular in shape, dimensions 105x70m with football goal dimensions 7.32x2.44m. Surrounded by a steel fence profiles Ø65 height of 4.0m on the lateral sides of the field, while in the region where they scored a height of 4.0m-8.0m. Fill the fence is  wire fabrics d = 4.0mm with a mesh size of 6.0cm. Part of the plot is also  fenced  with wire height 2.0m.
The base for the play is artificial grass. The type of fiber is polyethylene (PE), primary 
substrate is polypropylene (PP), secondary is SBR latex, filling with quartz sand and SBR rubber granulate.

In addition to the football field, along one narrow side, it is planned to form a track for players to warm up and run, with 4 lanes. The track is lined with a recycled rubber base - tartan base.

Part of the surrounding space is paved with behaton. At the end edges, a final strip of MB20 concrete is made. The paths are formed along one longitudinal and one transverse side of the terrain and are connected to the entrance gate. The remaining part of the plot is the existing green area.
The main project of electrical installations provides lighting of the field( II phase of project) 

CONSTRUCTION FIELDS

It is needed to carry out preparatory work on a given plot specified by the investor. First, it  is needed to mark the  field , its clearing and dismantling of the existing  fence.
Steel fence around the grounds  is placed on strip foundations of cross section 25x50cm, MB. 25 Depth funding is -0.33m from ground level. The foundation is partly above the ground. On the fence, there are  are provided two entrances for players one of which is the width of 1.45m can be used as an economic entrance  to entry equipment to the field.
Around the courts  it is needed to make track the total width of 1.0m. On the one side  it will be narrower track width is 4.0m which will  be used  as part of the recreation before match. At the part where the track width 4.0m make  waterproof athletic surface - tartan surface with treadmills.( II phase of project)  The system which is recommended is a sandwich systemsystem which is composed of three  layers:

a) a support layer, consisting of rubber granules rubber (1 / 4mm) with transparent liquid polyurethane (POLYTAN 2300), which is mounted directly on the asphalt or concrete with special ends. It will be placed  in thickness from 6 to 15 millimeters depending on the need of surface. 
b) A second layer is applied to close the pores of the first carrier layer and to ensure better adhesion of the surface layer. It is a mixture of Polytan 4000 and Polytan 2300 with the addition of EPDM rubber granulate in the size of up to 0.5 mm.

c) The surface finishing layer consists of a mixture of polyurethane Polytan 400 and Polytan 2300 which is poured out  in a liquid state on the carrier layer and sprinkled with special EPDM rubber granules (1mm - 3.5mm) while it is still liquid. This results in waterproofing of the substrate and greater elasticity from the previous type of athletic surface.

The base on which the artificial grass is placed consists of a layer of gravel material d = 30 cm and a layer of crushed stone aggregate d = 15 + 5 cm, in everything according to the project and details from the project. Artificial grass is placed over the prepared base. The artificial grass manufacturer must have a FIFA recommendation.

Note:

- If underground hydrants are found during construction and their „cast caps“ are damaged, it is the contractor's duty to replace them.

- The price of procurement and laying of behaton includes the production of the final strip of concrete MB 20

- The price of making and installing a steel fence includes the use of prefabricated scaffolding

- Grassing is not the subject of the project
ADVANTAGES OF ARTIFICIAL GRASS

Terrains with artificial grass are slowly but surely taking the place of terrains with natural grass. There are several reasons that give preference to artificial grass over natural:

• Unlimited exploitation

Unlike surface with natural grass,  sports fields with artificial grass can be used during all the year, because they are not so sensitive to weather conditions such fields of natural grass. They absorb large quantities of water without sinking, no damage by frost or sun, and no freezing. The surface is always in excellent conditions. Summer or winter, rain or snow -Time can practice and play in ideal conditions without damage, mud, ponds, dust and poor.

• Durability

Field of  artificial grass can be used more often and longer. The terrain of the natural grass begins to deteriorate after about 250 hours of play per season, while the artificial grass can play 24 hours a day 7 days a week - depending on the quality of regular maintenance.

• Adaptability

Artificial grass provides a versatile, multi-purpose solution for all requirements in football. One synthetic pitch has the capacity of at least 3 natural terrain because it can be used for training and playing with the highest requirements of teams at all levels - from mini-league and junior teams to the league clubs. With proper exploitation of the field can also be used as a host of other events, such as concerts and public events.

• Easy maintenance, low price

Maintenance fields with natural grass is intensive and requires significant investment of time, effort and capital. With regular maintenance it  is important to keep the quality of synthetic field  for sports. It is much easier for a longer period of time.
• Financial profitability

Although  purchase and installation of artificial grass   is greater investment against  the field of natural grass this is more than a good investment because  further cost will   drastically reduced on an annual basis. For  fields with artificial grass  it is need less equipment and less manpower. Saving on maintenance costs of the field is enormous. In addition, the field will be exploited for years. 
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NOTICE :
The project documentation envisages drainage of the terrain with a layer of gravel d = 50 cm because  that the conditions of Public company "Vodovod I kanalizacija " Pirot no. 05-431 / 2 from 7 April 2014. do not allow the connection of the drainage system to the city sewerage network. There is also no possibility of connecting the drainage system to the atmospheric sewage network due to its non-existence. The thickness of gravel of 50 cm, provided by the project documentation, is satisfactory because the terrain is built on sandy and gravelly soil that was formed by the deposition of river sediment during the outflow of the river Nisava when there was no protective wall. Public company  for planning and arranging construction land Pirot(ЈП за планирање и уређивање грађевиснког земљишта Пирот )had experience with such a way of draining sports fields with artificial grass as a final coating and for now there is no information that the built fields have any problems with water retention.


The bill of quantities is divided into two parts: The first, which refers to works related to the construction of the terrain, and the second, which includes works on the arrangement of the plateau, mini athletics tracks, fences and electrical works.  Regarding the first part of Architectural and construction  works,some of the positions were reduced in proportion of  the share of works required only for the construction of the terrain. In the second part of the architectural and construction works, an additional sum  of works is given for these same positions as well as additional positions that are not included in the first part (arrangement of the plateau, mini athletics tracks, fence ect).
 The tenderer has to provide appropriate certificates of origin of artificial grass

ELECTRICAL WORKS 

Power supply of the lighting cabinet will be performed from the measuring and distribution cabinet which will be equipped with a three - phase, two - tariff, direct active energy meter with the function of a device for management of the tariff 10-60 A and circuit breakers 25 A, in all respects according to the conditions of the competent authority of  electricity distribution.

The project of electrical lighting installations was done in accordance with the terms of reference obtained by the Investor, on the basis of projects of other phases and in accordance with applicable regulations which regulate this type of design. In addition to this technical description, there  are given in the project necessary budgets, study on safety measures at work, technical conditions, review of used regulations and tandards, bill of quantities as well as the required graphic documentation.
According to the project requirements within the organization of terrain it is predicted installations of high electricity.In terms of light-technical  criteria and values  light ​​quality has no major requirements, so that the lighting project as a whole is in compliance with the project landscaping and spatial zoning request urbaniste.

The luminaires are mounted on metal poles of appropriate height.

Poles are installed on concrete foundations. For the cable entry in the column are designed PVC pipe with a diameter of 50 mm. Poles are protected against corrosion and painted blue. They are typically manufactured  and  made of steel pipes duplex with relevant certificates from the manufacturer. At the bottom of the stairs at the height of 0.6m above ground level shall be installed board junction box with built-in fuse panel. Power supply is carried out according to the conditions stipulated by the authority of  electricity distribution The power supply is provided for cable type PP00. Installation of lighting in the step is performed  by cable type PP-Y 3x1.5mm2 to the top of the stairs.

Protection against dangerous contact voltage will be performed with FeZn 25x4mm tape which is laid  in the ditch. The poles are fastened with special screws to the grounding strip, which is laid in the ditch

When crossing cables under the road, the cables must be mechanically protected by laying them throughPVC pipes with a diameter of 100 mm.

 Also when the  crossing cables with other installations e.g.lumbing installations, telecommunication installations is made ,  a care must be taken about their protection by insertion into appropriate pipes and care must be taken of connections and conditions for conducting energy installations, telecommunications, water supply and heating installation.

The foundation of the pillars should be performed exclusively on the basis of the actual bearing capacity of the terrain ascertained during the excavation of the foundation pit and in accordance with the instructions of the manufacturer given attached to the project.

In the part of the calculation, the calculation control of the supply lines for the allowed voltage drop was performed,thermal strength at short circuits, as well as control of the efficiency of protection against contact voltage.

 Construction of an artificial grass football field
Architectural and construction part I +II

Electrical works 

TOTAL :

Construction of an artificial grass football field /
 architectural and construction part I
	No.
	pos.
	Work description-mane of the position
	unit 
	quantity

	
	
	
	
	

	
	1.   Preparotory works
	
	

	
	
	
	
	

	1
	1.1.
	Marking field with maintenance points during the works. Marking must be visible with clear markings and must be preserved until the final building. The contractor is required  the works make a detailed survey of the terrain  before work and in case of deviations from the project documentation to align itself with the Investor. Otherwise, the investor is not obliged to reimburse the increased costs as a result of any disagreement projected and the situation on the spot.
	ref.points
	26

	
	
	
	
	

	2
	1.2.
	Clearing the field  including eventual removal of trees, shrubs and weeds   and take away  garbage to the landfill away to 10km. 
	lump sum
	

	
	
	
	
	

	3
	1.3.
	Dismantling metal fence. The fence carefully dismantled, fence  parts clean and the pack in  storage for reuse, or  put in to the  truck and take away 10 km to  landfill  determined by the investor . Waste  collect, express, loaded on a truck and drive to the town landfill. The cost of  extracting the foundations of the fence are included in price. Calculation per m² fence.
	m² 
	919,18

	
	
	1x83.60x2.30=192.28 m² 
	
	

	
	
	1x125.11x2.30=287.75 m² 
	
	

	
	
	1x77.43x2.30=178.09 m² 
	
	

	
	
	1x3.34x2.30=7.68 m² 
	
	

	
	
	1x6.10x2.30=14.03 m² 
	
	

	
	
	1x30.40x2.30=69.92 m² 
	
	

	
	
	1x6.10x2.30=14.03 m² 
	
	

	
	
	2x21.00x3.70=155.40 m² 
	
	

	
	
	
	
	

	
	 
	PREPARATORY WORK 
	 
	 

	
	
	
	
	

	
	2.   Earth work
	
	

	
	
	
	
	

	4
	2.1.
	Mechanical excavation of Category III  earth in a wide spoil  courts with waste removal. Excavation  to carry out according to the project and given elevations. The sides and bottom cut off properly leveled. The excavated earth delivery  and deposited in the city land fill up to 10km. Calculation per m³ according to the land  measured overgrown.
	
	

	
	
	Calculation per "situation"8827,46x0,29=2559,96m³
	m³
	2.323,26

	
	
	
	
	

	5
	2.2.
	Hand excavation of earth Category III for foundations and rail tracks. Excavation carried out according to the project and given elevations Sides properly cut and the bottom level. The excavated earth take away filled up and leveled ground and loaded into a truck and drive to the town dump. Calculation per m³, measured overgrown.
	m³
	7,18

	
	
	1x0,25x0,33x9,10=0,75 m³
	
	

	
	
	1x0,25x0,33x18,61=1,54 m³
	
	

	
	
	1x0,25x0,33x82,86=6,84 m³
	
	

	
	
	1x0,25x0,04x352,0=3,52 m³
	
	

	
	
	1x0,25x0,04x365,99=3,66 m³
	
	

	
	
	
	
	

	6
	2.3.
	Subsoil compaction.  It is required compaction  according standard Proctor procedure 100% of the maximum laboratory compaction  and in a depth of 50cm. In the case that at some places can not achieve the required compaction, tamping will continue with the addition of sandy-gravel material until the achievement of the required size compaction. This additional work is not paid separately, but only the costs of buying a sandy gravel materials. Calculation of works done by square meter compacted subsoil for all labor, materials and control tests.
	m² 
	8.011,25

	
	
	
	
	

	7
	2.4.1.
	Making a tampon layer from crushed stone aggregate in a layer d = 20cm. The crushed stone aggregate must be free of organic impurities. The price includes: procurement and transport of materials, machine spreading, planning and rolling with a vibro roller with the necessary wetting. Check the compaction with a circular plate (Ø30cm). The required compressibility modulus is Ms = 40.0 MPa. The calculation is performed per m³ of installed material.
	m³
	1.470,00

	
	
	0-4          105x70x0,05=367,50 m³
	
	

	
	
	4-16        105x70x0,15=1102,5m³
	
	

	7
	2.4.2,
	Making a buffer layer of gravel material in a layer d = 30cm. Gravel material must be free of organic impurities. The price includes: procurement and transport of materials, machine spreading, planning and rolling with a vibro roller with the necessary wetting. Check the compaction with a circular plate (Ø30cm). The required compressibility modulus is Ms = 30.0 MPa. The calculation is performed per m³ of installed material.
	
	

	
	
	16-32      105x70x0,30=2205,00 m³
	m3
	2.271,12

	
	
	16-32      661,2x0,1=66,12 m³
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	8
	2.5.
	Filling the earth. Earth backfilled in layers of 19cm soak wet and stick to the needs of compactness. For filling use the land, put down during excavation. Calculation per m³ of earth, overgrown measured.
	m³
	95,05

	
	
	1x72,00x4,00x0,19=54,72 m³
	
	

	
	
	1x72,00x0,75x0,19=10,26 m³
	
	

	
	
	2x105,50x0,75x0,19=30,07 m³
	
	

	
	
	
	
	

	
	 
	Earth works total
	 
	 

	
	
	
	
	

	
	3.   Reinforced concrete works
	
	

	
	
	
	
	

	9
	3.1.
	Construction of reinforced concrete fundamental strip for fence MB 25 The foundations  to be reinforced by the project, details and static calculation. Concreting work previously scattered over the gravel layer thickness 10cm. Concrete installed and take care according to regulations. The price includes fitting. Calculation per m³ fundamental strips.
	m³
	76,44

	
	
	2x0,25x0,50x105,50=26,38 m³
	
	

	
	
	2x0,25x0,50x70,00=17,50 m³
	
	

	
	
	1x0,25x0,50x9,10=1,14 m³
	
	

	
	
	1x0,25x0,50x18,61=2,33 m³
	
	

	
	
	1x0,25x0,50x73,42=9,18 m³
	
	

	
	
	1x0,25x0,50x2,38=0,30 m³
	
	

	
	
	1x0,25x0,50x1,10=0,14 m³
	
	

	
	
	28x0,25x0,25x0,33=0,58 m³
	
	

	
	
	2x0,25x0,35x110,75=19,38 m³
	
	

	
	
	2x0,25x0,35x72=12,60 m³
	
	

	
	
	
	
	

	10
	3.2.
	Making light reinforced concrete floor panels , 12 cm thick, this MB 25. Panels to be reinforced by the project, details and static calculation. Concrete  to be installed and cared for  according to  regulations. The price includes the fittings. Calculation per m² molded panels.
	m² 
	500,26

	
	
	2x0,75x110,25=165,38 m² 
	
	

	
	
	1x0,75x70,50=52,88 m² 
	
	

	
	
	1x4x70,50=282,00 m² 
	
	

	
	
	
	
	

	
	 
	Reinforced concrete works
	 
	 

	
	
	
	
	

	
	4.   WARIOUS WORKS
	
	

	
	
	
	
	

	13
	4.3.
	Supply, transport and installation of synthetic grass. Purpose: football. Required characteristics of artificial grass:                                                           * Fiber type: Polyethylene (PE) -monofilament      * Fiber fineness: min. 15,000 dtex                            * Fiber thickness: min. 410 microns                          * Number of loops / m²: min. 9.449                          * Number of fibers / m²: min. 113.386                      * Artificial grass color: green - two shades                  * Primary substrate: Polypropylene (PP) 100%      * Secondary substrate: SBR latex                             * Grass tear resistance (N): ˃30                                * UV stabilization (QUV-lamp A) (h) : 3.000              * Color stability-gray scale: ˃4                                   * Fiber height: min. 60mm                                         * Total weight g / m²: min. 3090                                 * Terrain marking according to the project with white lines 12 cm wide                                                * Filling: quartz sand and SBR rubber granulate, all according to the manufacturer's specification
Mandatory conditions:
* FIFA recommended manufacturer
* Technical specification of grass
* FIFA LABO TEST with Fifa Quality & Quality pro for artificial grass
* LABO TEST EN Standard 15330-1
* LABO TEST synthetic grass fibers
* Warranty on synthetic grass for large terrains: 8 years
The calculation is performed per m² of placed synthetic grass.
105x70 = 7350 m2
	m²
	7.350,00

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	16
	4.6.
	Production, transportation and installation of metal goals for football format 244X732X210cm. Furniture must be according to national standards and  safety certificates 
	unit
	2,00

	
	
	
	
	

	
	 
	various works 
	 
	 

	

	Recapitulation 
	 

	
	

	1.   PREPARATORY WORKS 
	 

	
	

	2.   EART WORKS 
	 

	
	

	3.   REINFORCED CONCRETE WORKS 
	 

	
	

	4.  VARIOUS WORKS 
	 

	
	


Construction of an artificial grass football field / 
architectural and construction part II

	No.
	pos.
	Work description-mane of the position
	unit 
	quantity
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	2.   Earth work
	
	
	

	
	
	
	
	
	

	4
	2.1.
	Mechanical excavation of Category III  earth in a wide spoil  courts with waste removal. Excavation  to carry out according to the project and given elevations. The sides and bottom cut off properly leveled. The excavated earth delivery  and deposited in the city land fill up to 10km. Calculation per m³ according to the land  measured overgrown.
	
	
	

	
	
	Calculation per "situation" 816.21x0,29=236.70m³
	m³
	236,70
	

	
	
	
	
	
	

	5
	2.2.
	Hand excavation of earth Category III for foundations and rail tracks. Excavation carried out according to the project and given elevations Sides properly cut and the bottom level. The excavated earth take away filled up and leveled ground and loaded into a truck and drive to the town dump. Calculation per m³, measured overgrown.
	m³
	9,13
	

	
	
	1x0,25x0,33x9,10=0,75 m³
	
	
	

	
	
	1x0,25x0,33x18,61=1,54 m³
	
	
	

	
	
	1x0,25x0,33x82,86=6,84 m³
	
	
	

	
	
	1x0,25x0,04x352,0=3,52 m³
	
	
	

	
	
	1x0,25x0,04x365,99=3,66 m³
	
	
	

	
	
	
	
	
	

	6
	2.3.
	Subsoil compaction.  It is required compaction  according standard Proctor procedure 100% of the maximum laboratory compaction  and in a depth of 50cm. In the case that at some places can not achieve the required compaction, tamping will continue with the addition of sandy-gravel material until the achievement of the required size compaction. This additional work is not paid separately, but only the costs of buying a sandy gravel materials. Calculation of works done by square meter compacted subsoil for all labor, materials and control tests.
	m² 
	816,21
	

	
	
	
	
	
	

	7
	2.4.,2
	Making a buffer layer of gravel material in a layer of d = 10cm and d = 20cm. Gravel material must be free of organic impurities. The price includes: procurement and transport of materials, machine spreading, planning and rolling with a vibro roller with the necessary wetting. Check the compaction with a circular plate (Ø30cm). The required compressibility modulus is Ms = 50.0 MPa. The calculation is performed per m³ of installed material.
16-32 0.25x110.57x0.10 = 2.76 m³, below the foundation of the fence
16-32 808.67x0.20 = 161.73 m³, below the behaton paving
	m³
	164,49
	

	
	
	
	
	
	

	
	 
	Earth works total
	 
	 
	 

	
	
	
	
	
	

	
	3.   Reinforced concrete works
	
	
	

	
	
	
	
	
	

	9
	3.1.
	Construction of reinforced concrete fundamental strip for fence MB 25 The foundations  to be reinforced by the project, details and static calculation. Concreting work previously scattered over the gravel layer thickness 10cm. Concrete installed and take care according to regulations. The price includes fitting. Calculation per m³ fundamental strips.
	m³
	13,09
	

	
	 
	2x0,25x0,50x105,50=26,38 m³
	
	
	

	
	 
	2x0,25x0,50x70,00=17,50 m³
	
	
	

	
	 
	1x0,25x0,50x9,10=1,14 m³
	
	
	

	
	 
	1x0,25x0,50x18,61=2,33 m³
	
	
	

	
	 
	1x0,25x0,50x73,42=9,18 m³
	
	
	

	
	 
	1x0,25x0,50x2,38=0,30 m³
	
	
	

	
	 
	1x0,25x0,50x1,10=0,14 m³
	
	
	

	
	 
	28x0,25x0,25x0,33=0,58 m³
	
	
	

	
	 
	2x0,25x0,35x110,75=19,38 m³
	
	
	

	
	 
	2x0,25x0,35x72=12,60 m³
	
	
	

	
	
	 
	 
	 
	 

	
	
	
	
	
	

	
	 
	Reinforced concrete works
	 
	 
	 

	
	
	
	
	
	

	
	4.   WARIOUS WORKS
	
	
	

	
	
	
	
	
	

	11
	4.1.
	Supply of materials, manufacturing  and installation of structural steel fences all in accordance with the layout drawings. The construction of the fence has been designed  of the profile Ø65 and fence height is 4.0m, while in the area where are the goals height 8.0m. Connections  and welds ideal draw, cleaned and sanded. Before installing , the structure cleaned of corrosion, sand and dust. Apply impregnation and base color. After installing the fix base color,  pre cement and sanded and painted twice. Fill the fence wire fabrics d = 4.0mm with a mesh size of 6.0cm. In the area where the fence height of 8.0m to be reinforced with another vertical of profilaØ65. Calculation per m² fence.
	m²
	1.932,36
	

	 
	 
	2x70,50x4=564,00 m²
	
	
	 

	 
	 
	2x105,50x4=844,00 m²
	
	
	 

	 
	 
	2x39x4=312,00 m²
	
	
	 

	 
	 
	1x9,10x2=18,20 m²
	
	
	 

	 
	 
	1x18,61x2=37,22 m²
	
	
	 

	 
	 
	1x73,42x2=146,84 m²
	
	
	 

	 
	 
	1x3,32x2=6,64 m²
	
	
	 

	 
	 
	1x1,73x2=3,46 m²
	
	
	 

	 
	 
	 
	 
	 
	 

	12
	4.2.
	Production and installation of gates of steel profile Ø30. Gate to be made and incorporated in the details and by instructions of the designer. Connections and welds ideal draw, cleaned and sanded. On wing set three hinges, chains, and the lock cylinder with three keys chosen by the designer. Before installing,  gates are need to be cleaned of corrosion and dirt, sand and dust. Apply impregnation, the base color and set the gate. After installing the fix base color, pre cement and sand and pain twice. Fill the fence wire fabrics d = 4.0mm with a mesh size of 6.0cm.
Calculation per m2 of the gate.
	m²
	8,00
	

	
	
	105x70=7350 m²
	
	
	 

	
	
	
	
	
	

	14
	4.4.
	Supply, transport and installation of tartan (soil by artificial rubber) in a mini athletics track. ŠPRIC SYSTEM* 
IT IS  surface with the current IAAF certificate and professional title POLYTAN WS.
It consists of:
a) a support layer, consisting of rubber granules rubber (1 / 4mm) associated with transparent liquid polyurethane (POLYTAN 2300), which is mounted directly on the asphalt or concrete with special final parts. It will set up of thickness from 6 to 15 millimeters depending on the need substrate.
b) The second layer is applied by spraying a special polyurethane (POLYTAN 5100) red and EPDM rubber granules (0,5-1,5mm) and as such is resistant to abrasion, UV radiation, temperature variations and naturally athletic sprinter. As a finishing layer is applied by spraying a further layer which is made in the thickness of an extremely resistant material. The total thickness of the surface layer is between 1 and 2 millimeters.
	m²
	299,63
	

	
	
	70,5x4,25=299,63 m²
	
	
	

	
	
	
	
	
	

	15
	4.5.
	Supply and laying  tiles "behaton" on a layer of sand thickness d = 6 cm for paths and plateaus in front of the building. After laying the panels  do pointing  with fine sand (grain size 0 / 3mm). Straightening the all surface of the vibrating plate. Final cleaning and washing the surface with water. Calculation per sqm. Measured per the situation; 804.35 m²
	m²
	804,35
	

	
	
	
	
	
	

	
	 
	various works 
	 
	 
	 

	
	
	*ŠPRIC SYSTEM-Syringe system
	
	
	

	
	
	
	
	
	

	 
	 
	Recapitulation 
	 
	 
	 

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	2.   EART WORKS 
	 
	 
	 

	
	
	
	
	
	

	
	
	3.   REINFORCED CONCRETE WORKS 
	 
	 
	 

	
	
	
	
	
	


	
	
	4.  VARIOUS WORKS 
	 
	 
	 

	
	
	
	
	
	


B.7a BILL OF ELECTRIC WORKS

	Number
	Description
	Unit 
	Quantity

	
1
	
Material delivery, installation and connection of the cable PPOO-A 4x16 mm2.The cable is laid in a trench.
	m
	600

	
2
	Delivery of material and the continuation cable to heat shrinkable connector 25 mm2.
	piece
	2

	
3
	
Tracing, trench excavation in the country category III, depth 0.8m width of 0.4m. At the bottom of the trench to set up small granular dredging in two layers above and below the cable for  10cm, backfilling the trench with soil compaction in layers of 15 cm. transportation to landfill  to up to 5 km.
	m
	500

	
4
	
Excavation of soil on flat ground for the foundations of the pillars of 13 m, with the dimensions of the holes according to manufacturers' instructions (approximate dimensions of the foundation are 1,2x1,2x1,2 m).
	piece
	6

	
5
	
Setting up of panels  and 2m tube fi 60mm  for cable entry in column 13 m, with the installation of anchor bolts with centering template.
	piece
	15

	
6
	
Concreting of  foundation of pillars  packed with concrete MB20
 (approximate dimensions of the foundation are 1,2x1,2x1,2 m).
	piece
	6

	
7
	
Delivery, installation, leveling and fixing of pillars  height 13 m, with carriers for 4 lamps, with a plate of Araldite and  fusible type FRA 16 / 10A, with prefabricated accessories and materials specified by the manufacturers' specification. Pillars are  protected from corrosion and painted wanted by  investors.
	piece
	4

	
8
	
Delivery, installation, leveling and fixing the pillars height 13 m, with carriers for 3 lamps with a plate of Araldite and fusible type FRA 16 / 10A, with prefabricated accessories and supplies by the manufacturers' specification. Polars will be  protected from  corrosion and painted color as desired investors.
	piece
	2

	9
	Delivery, installation, leveling and fixing on a 13 m high pillars of a projector lighting lamp, fully equipped for the use of an LED light source.
The lamp housing is made of die-cast aluminum alloy and painted by electrostatic powder coating. Minimum technical conditions of the provided equipment:
     The new lamps  should be made in LED technology with an efficient optical block, a high degree of mechanical protection, efficient light sources, and equipment and materials.
    Light pollution from lamps should be minimized.
    Luminaries should be offered with the technical requirements of the standard SRPS EN 60598-1 and must enable the achievement of savings in electricity consumption.
    The provided LED technology lamps must meet the following minimum requirements depending on the lighting categorization of the location.
Description
- The reflector should be compact and light, intended for mounting on a wall, ceiling, pillar or a suitable base via its own U-bracket;
- The lamp housing should be made of die-cast aluminum alloy and painted with electrostatic powder coating;
 - It is necessary that the lamp has a factory embossed or cast stamp or logo of the manufacturer, which is one of the proofs that it is an original product;
- Color temperature of LEDs in the range 4000 K ± 300 K;
- Color reproduction index CRI ≥ 80;
- The lamp must be designed to operate in an environment with a temperature in the range of -20 ° C to + 25 ° C or higher;
- The efficiency of the entire lamp including the driver and all losses must be greater than or equal to 130 lm / W (Tj = 25 ° C);
- The degree of mechanical protection of the complete luminaries must not be less than IP 65, in accordance with EN 60598 or equivalent;
- Impact resistance of the whole lamp IK 09, in accordance with EN 60068-2 or EN 62262 or equivalent - The lamp should be intended for power supply with alternating voltage of 220-240V, 50 / 60Hz;
- The durability of the LED source should be not less than 100,000 working hours, service life according to L80B10;
- The lamp  should be equipped with an integrated overvoltage protection in the driver of min. 10 kV;
- The lamp manufacturer should guarantee by stating that the luminaries contains such a specified device and clearly indicate the type of device and its basic characteristics.
  Lamp type: INDU FLOOD GEN2 3 240LED @ 55mA / 6486 / 320W / NW, or equivalent, with mounting accessories and material as specified by the manufacturer.
	piece
	22

	
10
	
Delivery and laying of PVC warning tape.
	m
	500

	
11
	
Delivery and laying of hard PVC pipes Ø 100 mm for the passage of cables under the street.
	m
	40

	
12
	
Delivery and   laying for the plastic cable guard.
	m
	500

	
13
	
Delivery, laying and connecting FeZn 25x4mm for making pillars  grounding.
	m
	300

	

14
	
Geodetic surveying the route of cables with drawing  in the plains  ED and Geodetic Administration.
	Lump sum
	1

	
15
	
Delivery and installation of markers for  sign of  route cables in asphalt pavement and cable ducts.
	piece
	5

	
16
	
Cutting of asphalt {width of 0.4 m, for digging a trench across the street, 
as well as re-paving after backfilling the trench by gravel. The price also calculated then procurement and filling  by gravel  and transportation of over to  the landfill.
	m
	30

	17
	Supply and installation  freestanding cabinets of public lighting MRO,
 measuring 1000x1000 mm with the following} Included accessories:
1 type main switch 4G 25-10-In
1 command 1-0-2 through. 10A type 4G-10-51 U
6 soluble fuse and 25/25 EC type-A
1 soluble fuse type A 25/6 EC
3 contactor type CN 25
3 auxiliary relay
1- three phase two-tariff meter 10-40 A
3 limiter MC32C / 25 A
1 automatic fuse MC32B / 6 A
1 digital timer
1 photo relay “FOREL”
Probe photo relay and cable for its power, small mounted and other materials.
	piece
	1

	18
	Delivery and installation of freestanding public lighting cabinet IMO, with the following equipment:
1 three-phase two-tariff meter 10-40 A
3 limiters MC32C / 25 A
1 automatic fuse ~ MC32B / 6 A
1 digital timer
 Small mounting material and scheming  material
	piece 
	1

	19
	
Tests and electrical measurements on the issuing of certificates of authorized organization :voltage testing of lines by sections, measurement of insulation resistance, earthling resistance, checking the effectiveness of electric shock protection.
	Lump sum
	1


RECAPITUALTION (TOTAL WORKS): 
-Construction of an artificial grass football field I+II

Electrical work 
August 2020
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