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TECHNICAL SPECIFICATIONS
TECHNICAL DESCRIPTION OF THE PARKING GARAGE IN BIJELO POLJE

INTRODUCTION

Object parking garage in Bijelo Polje, located on a parcel no. 1009 within the Detailed Spatial Plan in "Central Zone-Bijelo Polje", and in project represents a unique entity with access roads and associated (opened) parking spaces

PROJECT TASK AND BASIS FOR PREPARATION OF THE MAIN PROJECT

After accepting the conceptual design of the representative investor, we decided to develop the Detailed Design of parking garage with associated access roads and the (open) parking spaces, based on accepted conceptual design, urban-technical requirements issued by the Municipality of Bijelo Polje - The Department for Spatial Planning, housing and communal affairs, construction and environmental protection, and under the terms of accession provided by the authorities.

The designer has in the Detailed Design developed textual, graphical and numerical attachments with the necessary facilities, from which one can clearly see the spatial organization, functional aspects, dimensions of elements, applied materials , structural system, all necessary elements of protection as well as stability and safety of the project .

FULFILLMENT OF ELEMENTS FOR DESIGNING

Number of floors and building area

· Number of floors is Basement+ Ground Floor+ Floor;

· The building is of regular geometric shape, dimensions 52.9 m x 15.9 m + 10.9 m x 25.15 m;

· The total gross floor area of the object is 2978,44 m2 , from which the gross floor area of basement is 747,96 m2, the gross floor area of ground floor is 1115,24 m2 and the gross floor area of floor 1115,24 m2;

· Floor-to-floor height of basement, ground floor and floor is 2.80 m; 

Urban Planning aspect

· The facility is located on the parcel no. 1009 in the Detailed Spatial Plan, "Central Zone-Bijelo Polje", and in the the project represents a unique entity with access roads and associated (open) parking spaces.

· Traffic access to the facility for the most part is provided in accordance with guidelines from the Detailed Spatial Plan, except in parts where it is specifically requested by the Investor (the part of the substation and the relocation of the access street behind the post office building) because of very complex property rights.

Designed communication and interior of garage are functional. There is enabled free movement of pedestrians and disabled persons, both within the facility and within the urban parcels as well as access roads with parking spaces.
Traffic

· The project of architecture in all its aspects and solutions is consistent with other projects done on location (transport, supply, external installation, decoration of exterior surfaces and the surrounding area).

· Project of building and site design with its merger with access roads and open parking spaces has enabled the normal functioning of the facility, its servicing and maintenance, and connection to existing and planned urban network.

· Leveling of traffic areas and terminals is harmonized with the leveling of existing and planned streets as well as program requirements of the building.

· The garage and the subject location can be reached by two-way street from the direction  Tomas Zizic Street and a one way street from the direction Zivko Zicic Street and one can exit by one way street towards Trsova Street and again towards two-way street Tomas Zizic . Payment checkpoint will be placed in front of the garage in order to be unique, and entry-exit ramps at internal streets’  junctions  - communication with the "outside" the streets ( Zivko Zicic Street ,Tomas Zizic Street and Trsova Street).

ARCHITECTURE AND CONSTRUCTION

Pursuant to the project task on urban parcel is formed open overhead garage with a short ramp (half-levels) for parking vehicles and along with surrounding streets in the immediate vicinity of the building (garage) are provided open parking spaces in accordance with the possibilities. Also at the request of the Investor, garage and surrounding parking areas will make a single parking space with a common system of control and billing.

Horizontal grids of structure, floor height and dimensions of structural elements are adapted to the requirements of function and architecture of the building, taking in to account that the solution is cost-effective ,and adjusted to modern methods of construction and conditions of the location.

The building is designed as a reinforced concrete frame system in two orthogonal directions. Mezzanine construction is reinforced concrete ribbed slab thickness d = 14cm. The building is founded on the basic rates, and outer walls are of reinforced concrete, d = 25cm and are founded on fundamental stripes. Floor height of the building  is 300cm.

Founding of the building is on single foundations and stripes that connect the reinforced concrete slab reinforced with two layers of 12 cm of thickness placed over the layer of waterproofing protection from fine-grained concrete 5cm laid over insulation. Peripheral basement walls are of reinforced concrete, d = 25 cm  with vertical waterproofing with protection, from a brick wall d = 12cm.

Along the buried  basement wall is longitudinally placed shaft for lighting and ventilation grating resting on the steel profile. From the front of the longitudinal there is entrance to the underground part of the garage, and buried parts of the reinforced concrete walls with openings between the pillars for ventilation above the ground.

Longitudinal rails at the sides and partially on the side is set at a height of 110cm and is made up of vertical poles Ø = 76.1/4mm the canvases of steel d = 6 mm with openings for passage of the steel cable on top of the fence Ø6mm a grip of steel pipe Ø48 .3/4mm. Fence is suitable to minimize and paint in color of choice of the designer.
Program and Organization
Parking is provided in two rows of parking spaces with the dimensions of 2.5 x 5,0 m, between which are roads of of 5.50 m width

In the basement are provided 41 parking space, on ground floor 36 and on the first floor 38, so the total number of parking spaces in the building is 115, with 6 parking spaces provided for persons with the disabilities.
Width of ramps for overcoming intermediate level is 7.0 m with a slope of 13.5%. Storey height is 280 cm, and the pure height (sub-panel) 252 cm. At both ends of the garage, due to excessive distance, are projected the vertical communication for pedestrians - the stairs (in terms of fire protection is allowed maximum distance of 25 m to the staircase).


In the basement, in addition to parking, are planned toilets (male and female), two technical rooms, and storage room for equipment for cleaning the garage under the staircase.

On the part of the roof panels above the ramp, are planned solar panels, which will supply the garage with the electricity needed for lighting and signaling in the house.

The external processing
The building on the outside part of the facade is treated with decorative thin film mortar on acrylic base, and finished in acrylic dispersion coating.

As a finishing of impassable flat roof, is provided the layer of well-granulated gravel pad, thickness d = 15 cm, and on the part of of the ramp that connects the first floor with inter-landing (part of flat roof) is provided a covering of detachable steel structure that covers the end of galvanized steel trapezoidal sheet metal painted in a color selected by the designer.

Attica at the edge of a flat roof is flashed with coated Al plate, thickness d = 0.6 mm.

The internal processing

· Floors

The floors in the garage section are designed as an industrial-based resin, while the floors in the sanitary facilities in the basement designed of non-sliding ceramic tiles.

· Ceilings

As a finishing of ceiling surfaces in the garage are planned painting with acrylic dispersion coatings for concrete.
· Pillars and walls

As for the ceiling surface, these are finally painted with the with acrylic dispersion coatings for concrete.

·  Fences on stairways

Fences are provided Ø 50 mm of tubular steel profiles, which shorten the slope of the staircase (details given in the diagrams).

·  Internal doors and windows

The internal doors and windows are made ​​of al. coated profiles filled with al. sandwich sheet (details given in the locksmith schemes).
· Protection against moisture

In the basement in order to protect it from moisture and groundwater is provided waterproofing of floors and walls with bitumen, which is done on a completely clean and dry surface. On a flat roof is provided insulation trough layer for decrease, towards vertical drains based on bitumen (2 x 4).

· Fire Protection

This aspect has been done in a separate study that is coordinated with other project documents.

TECHNICAL DESCRIPTION OF CONSTRUCTION 

This technical documentation represents the main construction project of parking garage (placed on parcel no. 1009), with access roads and associated (opened) parking spaces in the grip of DSP "Central Zone" - Bijelo Polje.

The basic structural system is consisted of RC building walls, 20 and 25 cm thick, columns with capitals and RC plates 20 cm thick. For vertical communication of vehicles there are designed declined reinforced concrete ramps 20cm thick, and for pedestrians there are provided  stairs 16 cm thick. Reinforced concrete walls are founded on strip foundations and foundation support with the height rate 35 cm  and width of 80/150 cm. RC pillars (dimension 50× 50), are founded on the pad foundation, dimension 340× 340 cm, height 60 cm. The depth of the funding is 1.50 m. The plan is to mount, beneath all foundation, an  equalizing layer of lean concrete MB15, 5 cm thick and 15cm thick pebble pad (on the axis 0) to 50cm (on axis 9) is planned. When installing pads, make sure to execute compaction in layers up to 20 cm thick. The prescribed modules for  compressibility of foundation subgrade is 50Mpa. All foundations are connected by coupling beams 20 × 40 cm. For supporting walls along the contour of object, on the axes A, F and 0 are projected foundation griders, because of eccentric position of the walls relative to the base connector. These foundation griders are inverted "П" section, while   one rib of the girders coincides with the wall and the other is on the axial distance of  70 cm. In this way reactive load are transferred from foundation joint to transverse walls and skirting in the form of loop.

The analysis in the Tower has shown that the design has adopted sufficient foundation girder stiffness, and that the voltages below it are approximately homogeneous and that due to the eccentricity there are not occurred significant bending moments in the peripheral walls. Beneath this plate should be made 15 cm thick gravel pad, with the obligatory compaction up to the standard module of compressibility, and not less than 30 Mpa. Ramp for vehicles from the basement to the first landing, and part of the first landing on the ground floor slab, and the first landing, should be performed on the gravel pad 15 cm thick, in the same manner as the floor plate in the basement is performed. Over buffer is performed readily-reinforced plate, 15 cm thick. At the time of execution of excavation works on the site the presence of the Supervisory of geotechnical engineering profession is obligatory. If  turns out that the actual parameters of the soil bearing capacity does not correspond to the values ​​used in the static calculation, must be consulted the designer, for possible adjustments.
Mezzanine slabs at elevation +2.80 and ± 0.00 are reinforced and concrete, 20 cm thick. On the place of reliance of these slabs on the pillars are projected the capitals 240 × 240 cm, 45 cm high. Decline of the ramp and landing for the connection of ground and first floors are reinforced concrete, 20 cm thick.

The roof plate whose shape follows the floor slabs on the first floor is 20 cm thick. In this plate, capitals 240 × 240 cm and 50 cm high are designed. Reinforced concrete stairs exits on the flat roof, at an elevation of +5.80, and covered plate is 15 cm thick. The upper edge of the plate is at a elevation of +8.05.

For the purpose of a cover of oblique roof panel Pos P-R05 is designed steel construction on which is placed roof covering of the trapezoidal sheet. There has been adopted trapezoidal sheet thickness 1.0mm. The characteristics of trapezoidal sheet must correspond to the data provided in the budget of this construction. For corneas have been adopted IPE profiles 270. Corneas are, by bolts, over connection plates and over reliance plate, attached to reinforced concrete construction. There have been adopted bolts for connection M12, strength class 5.6. The connection with terminal sheet with reliance plate is achieved by electric welding, stitching corners 5.0mm thick. Class quality of these stitches is I. A basic material has been adopted steel 0361. Connection of trapezoid sheet with the cornea should be performed self-carving bolts.

Despite the simplicity of the designed structure, due to large base dimensions and heavy loads, in terms of building, the construction is complex. Stages of concrete works  and breaks in concreting as well as any supplements of concrete shuld be determined so that minimal possible stresses from shrinkage is insured.  For this purpose, before concreating RC slab, Contractor is required to make concreting project in accordance with his tehnology.
• The entire construction design is made of concrete MB 30. The foundations and basement walls are made of waterproof concrete MB 30 V-6 M 100.

• The applied reinforcement is GA 240/360, RA 400/500 and MA 500/560.
• Steel Č 0361


For all incorporated materials contractor shall submit certificates of quality. Test samples-(concrete blocks 20 x 20 x 20 or 15 x 15 x 15) must be taken for each day of concreting, and minimum one for every 25 m3 of concrete integrated at once. 
Taking the test blocks should be performed in the presence of supervisory engineers and construction should be entered in the construction diary.
RULE APPLIED FOR CONSTRUCTION PROJECT

1. Regulations on Technical Standards for concrete and reinforced concrete BAB87, with all the standards for aggregate, cement, water, concrete additives, concrete reinforcement and other

2. Regulation on technical norms for construction of buildings in seismic areas 

Standards for load

·  JUS U.C7. 110/1991

Basic calculations of constructions. Wind loads. Osnovni principi i aerodinamički principi vetra

·  JUS U.C7. 111/1991.

Basic calculations of constructions. Wind loads. Dynamic coefficient of aerodynamic and wind pressure.

· JUS U.C7. 112/1991

Basic calculations of constructions. Wind loads. Wind loads on buildings.

· JUS U.C7 121/1988

Basic calculations of constructions. Loads on residential and public buildings.

· JUS U.C7. 123/1988

· Basic calculations of constructions.Self weight of secondary elements and  stored materials. Density.

· Bases for calculation of load-bearing structures in steelJUS U.E7. 150/1987

Welded steel structures

· Standards of Stability of steel structures

· JUS U.E7. 081/1986

Centric push rods of constant cross section

· JUS U.E7. 086/1986

Determination of the length of buckling

· JUS U.E7. 096/1986

Rods under pressure and bending

· JUS U.E7. 101/1986

Lateral buckling of beams

· JUS U.E7. 121/1986

Calculation of buckling of plates

· JUS U.E7 131/1980

Bearings and joints of steel structures

TECHNICAL DESCRIPTION OF HIGH VOLTAGE ELECTICAL INSTALLATIONS
General Section

Main project of power installation for Public garage in Bijelo Polje has been made in all according to the Terms of Reference received from the investor, the relevant standards and technical regulations and recommendations for these types of facilities and installations, as well as on the construction project. The garage is a three levels, basement, ground floor and first floor, has two ramps (input-output) and is planned for 115 parking spaces.

Power supply and connection to a network of low voltage 0.4 kV

External cable network is provided with one of four statements designed MRO, under the terms of accession issued by the authorized Electric Supply Company. 
With MRO GRT garage will be soaked by cable N2XH5X16mm2 from DRC and the entrance of the garage in earth trench in juvidur pipe Ø110 , through a garage on shelf 100 mm to GRT. 
UMRO is situated measurement of consumed electric energy for the garage.
Distribution boards

The main distribution cabinet (MDC) is located in the technical room in where will be located an inverter from a hybrid power system of garage / photovoltaic panels / and consists of a network and inverter part. Network part of the garage is powered by sockets of general consumption, in technical room and the network part of the RT-P / is performed for the ramps and consumers in side-room / pay toll /.Part of the inverter is powered by inverter by power from the network.
Power cables are N2XH type and are laid on the perforated the cable carriers in rigid pipes, on the part of the route through the earth with the necessary protection of the same.

All cabinets are made of 2 mm thick pickled sheet with doors and locks by the principle of shared key, and are equipped with all necessary electrical equipment for the installation and connection of power supply lines all in accordance with the attached single-pole and activity patterns.

Dimensions of distribution cabinets are determined on the basis of the space required for the proper storage and connectivity of provided equipment, including a 20% reserve space. For an introduction of cables into cabinets should be predicted the required number of appropriate cable glands. Cabinets are painted with basic and  protective paint in tone, according to the  option of the investor. Cases of distribution cabinets are planned for the level of protection IP54

Electrical installations


Electrical installation of lighting are performed with cables N2XH 2-4x1.5mm2, appointed at cable carriers (racks), as shown in the attached graphics, and in pipes through concrete canvas. Sources of light in the garage area are LED lamps in the protection degree IP54. 

The design was carried out by two photometric calculations for  two types of LED lamps.

Lamps are powered through the inverter, while the inclusion of them is done through the motion sensor and time switch MK3. Inclusion of light is possible through the cam switch located in a kiosk for the the case of daily lighting service. 

In the garage area ,at all three levels is provided a duty light / which is  graphics by  the symbol A1, A2 and A3 /. For the case of complete electric and solar energy failure in the building is provided the panic lighting installations by cables type N2XH 3.5x1.5 mm2, laid at cable carriers (racks) III through concrete canvas. 

Excerpts of panic lighting are completed after installation of panic lamps in permanent joint. 
Panic lamps are equipped with the appropriate ballast devices and NiCd batteries of required capacity for three hours of work at lamps power failure. Panic lamps are designed for the level of protection IP43 and can be mounted above the exit door and roads for quickly leaving of the facility.
Lighting forthe stairs, toilets, technical rooms and a iosk is designed inappropriate protection and it is powered by  inverter with RT-P.

Installing of the supply camera is derived by cable N2XH  3x1, 5mm2, as presented in the graphics, and the same are powered by inverters with RT-P.

Installation of the socket in the technical room and a kiosk is supplied by network cable N2XH. Sockets are in the IP54 protection.

Supply of ramps is also in network   RT-P, by cable N2XH  3x2, 5mm2  in juvudur hard pipe in  earth trench.
Hybrid system for supply of consumers

The data on the equipment: Electric power of equipment 4000 W, 6 h of daily
operating voltage of 220VAC.

Work description:

Technical documentation and detailed design in the accordance with applicable laws, regulations and standards;

Procurement, transport, installation and commissioning of the offered technical solution by "turnkey" system  that includes solution  of remote supervision;

Maintenance of the proposed system;
Technical requirements:

There is planned a construction of a hybrid system, that will ensure uninterrupted power supply of consumers during the whole year and in all weather conditions. The hybrid system is a concept that uses more energy and should be based on the use of solar energy and energy from the grid with optional addition of components for the use of wind energy in the future. The main features of the hybrid system should be the following:

- To be satisfied the uninterruptible power supply of consumers at any time during the year regardless of weather conditions

- The system is optimized to take maximum advantage of renewable energy sources – the share of renewable sources  of over 80% of the total energy

- The system is optimized so that a percentage of unused energy produced from renewable sources would be minimal

- The system is with minimum level of maintenance (site visits, up to 2 times a year)

The solution should be conceived on the principle of '' turnkey'' and to include, without being limited to, the following components:
- Solar Panels
- The solar converters
- Rectifier System
- Batteries
- Inverter
- Controller
- Remote monitoring and software
- The system with distribution components
- Protection
- Indoor Cabinet
- Mechanical construction

Equipment specification

Solar panels:

-Nominal power of the solar system should be at least 8 kWp

-Photovoltaic panels have to be tested and certified by accredited organizations and must have CE certificate, TUV Certificate, according to IEC 61215:2005, EN61215:2005, which must be issued within the last 3 years

Solar-system should be based on mono / polycrystalline photovoltaic panels.

-Nominal power of photovoltaic panels must not drop below 90% within 12 years. This guarantee must be confirmed by the manufacturer

-Nominal power of photovoltaic panels must not drop below 80% in the 25 years. This guarantee must be confirmed by the manufacturer

-The solar panels need to deliver,'' string combiner”, to connect multiple solar panels in series with the protection and distribution components

-Storage of photovoltaic panels is provided in the special mechanical construction

Solar converters:

-Output power of solar converters must be a minimum 9 kW.


-The nominal output voltage of solar converters is the 48VDC.


-Solar converters must be type MPPT (Maximum Power Point Tracking).


-Solar converters must have the ability to secure easy redundancy configuration, N +1 without interrupting system operation and power supply of consumers.


-Solar-converters must have the ability to easily adding, parallel converters for future expansion (scalability) and a minimum of 12 kW of uninterrupted power supply systems and consumer.


-Solar converters must be interchangeable on the hot (“hot plug'').


-The efficiency of solar converters must be greater than 95%.


-Placing solar converter is provided in the indoor cabinet.

Rectifier system:

-Input power of rectifier system must be a minimum of 6 kW.

-Nominal output voltage of rectifier system is 48VDC.
-Wide range of input voltage of rectifier system must be from 85VAC to 300Vac.

-Input voltage rectifier system in the range of 180VAC to 250VAC without degradation of output power.

-Rectifier system must have the ability to easily ensure redundancy, N +1 without interrupting system operation and power supply consumers.

-Rectifier system must have the possibility of future expansion (scalability) and a minimum of 12 kW input power with no interruption of power supply systems and consumer.

-Adjusters must be interchangeable in the hot (“hot plug'').

-Efficiency of rectifier modules must be greater than 95%.

-Placing of rectifier system is provided in the indoor cabinet.

Batteries:

-Lead closed OPzV rechargeable battery, the GEL technology - "Tubular plates".
- No-sustaining rechargeable battery.
-The possibility of horizontal and vertical installations.
-Nominal voltage of rechargeable battery is 48 VDC .
-The battery pack consists of 24 battery units of the nominal voltage of 2 V.
- It is necessary to predict the two rechargeable batteries.
-The capacity of one rechargeable battery minimum 920 Ah , at C10 up to 1.8 V /cell at 20 ° C.
-The internal resistance of the battery unit of a maximum 0.4 meg ohms
-One hour discharge current  of rechargeable battery is minimum  410 A to 1.8 V / cell at 20 ° C.
-Three-hour discharge current, of rechargeable battery is minimum  220 A to 1.8 V / cell at 20 ° C.
-Ten-hours discharge current of rechargeable battery is minimum 92 A to 1.8 V /cell at 20 ° C.
-Short circuit rechargeable battery is minimum 5100.
-Life expectancy of rechargeable battery is minimum 18 years at 20 ° C.
-Temperature range of work of rechargeable battery is from -10 ° C to +45 ° C.
-Permitted short time temperature of rechargeable battery is in the range from -30 ° C to +55 ° C,

-EUROBAT 1999 -  “Long Life”

-DIN 43539 Part 5

-IEC 60896-21, IEC 60896-22

-EN 50272-2

-DIN 40742

Rectifier-inverter system is similar to the Enel PS Guardian 10.48 TSI Bravo 10.48

- Input voltage systems, DC - AC and 48 VDC - 230VAC
- Output voltage systems AC - 230V
- The efficiency of each of the segments min 96%
- The power inverter module Bravo 2500VA/2000W
- The power inverter system 7500VA/6000W
- Possible expansion of inverter system to total power 10000VA/8000W
- No need to predict the power adapter for power inverter system
- The system has dual AC input and dual DC input
- Each inverter module has a processor-controlled AC / DC and DC / AC switch
- Instant switch from AC to DC power supply (without interruption)
- Input  AC and DC fuses
- The system housed in a 19 "rack
Together with the works, the total price for the entire system together with the inverter 38.000 EUR.

 

Controller:

-Controller of the whole system (solar, diesel generator, rectifier system, battery pack) fully controls the entire system, and has supervisory role and and role of synchronization system.
- Controller of the whole system (solar, diesel generator, rectifier system, battery pack) 
must have the software, and an Ethernet port for connection via Web server, SNMP and the “firmware” update, and a USB port.


-Controller of the whole system has LCD display with buttons to adjust and pass through the menu.


-Controller of the whole system has a LED signal indication (green, yellow and red).


-Controller of the whole system must have the ability to provide complete monitoring and control of battery charge.


-The controller must have the ability of temperature compensation.


-The controller must have the ability for LVD and PLD control.


-The controller must have a micro SD card for data storage.


-Controller of the whole system needs to count the remaining battery life based on the type of batteries and charging and discharging history within the system.


-Controller of the whole system has to manage the priorities among competing sources of power supply.


-Controller of the whole system has to perform a detailed analysis of the system, storing data and statistics from the site.

-Controller of the whole system must have the ability to optimized time  of charging and discharging of  batteries.


-Controller of the whole system must be able to delay start of diesel generators and restrictions on battery power.


-Controller of the whole system must be able to, based on meteorological parameters, specify the number of "sunny" hours in the coming period.


-Controller of the whole system must have ability for optional monitoring, advanced control and synchronization of another energy source (wind generator).


-Placing the controller of the whole system is provided in the Outdoor Cabinet.

Surveillance system and software:

- Surveillance system must provide local control via USB and software on the PC.


-Surveillance system must provide remote monitoring via Ethernet port via TCP / IP network and must provide the ability to use Web Server and SNMP.


-Surveillance system must have the ability to monitor and / or adjustment of all important system parameters.


-The system should have software to monitor the entire system from a distant location.


-The system should have an interface for monitoring data and system parameters from a distant location, such as DC voltage, power adapter / 
converter, system capacity, battery parameters, fuse status, as well as the ability to monitor additional analogue and digital inputs.


-With the software it is necessary to deliver all the necessary licenses for the work.

System:

-The system should incorporate components of the distribution, solar converters, rectifier systems and controllers for synchronizing multiple sources.


-The system must contain an entry for the connection of distribution networks, distribution input for connection of the solar system and the output distribution to consumers.


-The system must be ready to optionally adding, without interrupting system operation and power supply consumers. Placing the entire system is provided in the indoor cabinet.

Protection:

- The system must have the input and output overvoltage protections on each component of the system.

-All cables must be properly sized for the maximum current during operation, the maximum voltage drop and short circuit while activation of the protection.

-All cables must be provided for the insulation level adapted to the voltage level, and the chosen system of ground.

-Cables, connectors and fittings must meet the relevant national standards and regulations.
-Grounding system must be designed in accordance with national regulations and standards.

Indoor cabinet:

-Outdoor cabinet for storage of equipment with the protection degree of IP54.


-For mounting on the floor of frame dimensions S600 x D630 x V940 (base of 100 mm).


-Cooling fan (“direct cooling fan”) from above with the protection degree of IP54.


-Freestanding.


-For indoor installation.


-The front door.


-Introduction of cables is provided through an opening panel on the bottom of cabinet.


-Insulation within the cabinet.


-Screw for grounding at the door.


-The door made ​​of sheet steel with reinforcements to prevent buckling and bending of the door.


- Lockable lock cabinet with a minimum 2 points of locking door.


-Mounting of plate

 
-Mounting 19" frame.


-Hooks on the top of the cabinet for transport and lifting.
Mechanical construction

-Bearing structures used to hold photovoltaic panels in a fixed position, azimuth 0 °to the south, 55 ° angle to the horizontal surface.

-Construction must be made ​​of metal (aluminium or stainless steel) to prevent corrosion on the durability of the system.

-The supporting structure must be designed and built in a way that meets the mechanical properties and is safe from outside influences, primarily wind and snowfall, and in accordance with relevant national standards.

-The supporting structure must be grounded in a proper manner in accordance with national standards.

-The lowest point of the solar system installation should be at a height of 1.8 m.

Placing the battery:

 -Batteries should be stored in the provided space within the facility.
- Space for storage of rechargeable batteries should be adapted to the dimensions of offered rechargeable batteries.

- Space for storage of rechargeable batteries should be so constructed as to provide easy maintenance of rechargeable batteries and easy access to the connection terminals (from above).

- Space for storage of rechargeable batteries should be isolated in the prescribed manner and protected from weather conditions.

Installation of equipotential

Equipotential in toilets is performed in the way that all metal mass should be earthed that is, brought to the same potential. Execution is performed by setting box for equipotential (PS-49) in the toilet, which are connected to the all metal mass and this is linked to the safety bus "Z" in GRT.
All other masses of metal / metal construction of panels, staircase and similarly should be connected to rail for equipotential in GRT.

Installation of Lightning

Considering the purpose and structure of the building it is predicted non isolated lightning installations.

The reception system of lightning is galvanized strip Fe / Zn 20x3mm mounted on the outermost parts of the flat roof / metal sill at the edge of garage / and connected to falling conductors.

Falling conductors are made of strips of rest Fe / Zn 20x3 mm laid in concrete columns and should be linked to the receiving system of the building. System of grounding is made of galvanized steel strip Fe / Zn 25x4mm laid in the concrete foundation of building. All metal masses on the roof and facade of the building should be connected with lightning installation.

The number of joints along the conductor lightning should be conducted to a minimum. Joints must be solid and well made ​​with equipment that fits the Yugoslav standards.

The works can be done by an authorized contractor at the project, complying with the applicable regulations.

After making lightning should be done a review and verification of the same in accordance with the JUS IEC 1024-1.

TECHNICAL DESCRIPTION OF LOW VOLTAGE ELECTICAL INSTALLATIONS

Introduction notes

The subject of this part of the main project of installation of low voltage are low voltage electrical installation in the building Parking Garage in Bijelo Polje.
According to the architectural and construction solutions object garage consists of basement, ground floor, first floor.
Under the terms of reference, the scope of this project are the following low voltage installation :
- Detection system, fire detection and fire fighting management
- IP video surveillance system
- The system of billing and payment of parking services
The Contractor shall, during the implementation of this project, comply with applicable regulations and standards, subject areas and technical requirements of this project.
Detection system, fire alarm system and fire fighting management

Fire alarm system within the building Parking - Garage in Bijelo Polje, should provide automatic fire alarm, of fire occurrence and alerting staff that a fire occurred.

Modern fire alarm systems provide high reliability in fire detection, ease of installation, expansion, operation and maintenance, providing opportunities for networking and connecting with other technical systems.

The whole building is designed automatic fire report, and the project was done according to one of the leading equipment manufacturers in this field – such as for example "SCHRACK", Austria.

The monitoring system is provided in the building toll booths, where should be set the parallel fire table, which is by cable JH (St) H 2x2x0.8mm connected on the fire alarm headquarters, located in the technical room in the basement hat is designated for placement of the concentration RACK cabinets.

To exercise the functions, fire alarm system shall consist of:


• Central Office
• Parallel panel a
• Handheld fire detectors with individual address
• Alarm horn

CENTRAL FOR FIRE DETECTION

On the wall of RACK technical rooms in the basement, provided the setting for the exchange analogue addressable detection, fire alarm system and fire fighting management.


Central Office is a type Integral IP SCHRACK MXE B5-SCU-CP4L or similar.

The main features of these exchanges are that they are addressable, analogue, Self-preservation  and programmability.

- Addressable means assigning addresses to each detector (the detector), which is achieved by precisely locating the fire in the house.

- Analogue implies that detector when the alarm does not fire, but the head office sends the measured value of smoke based on which central determines whether the alarm threshold is crossed.
- Self-preservation means the display panel printing application for cleaning of detectors if the panel "concluded" that the necessary changes based on the results of measurements performed by the detector. 
Programmability allows data entry and define the function performed central, connecting a PC for monitoring the state central and printing of data and reports via the printer port on the exchange.
Central management is done by using memorized program, which allows continuous monitoring of reporting loop testing of all connected of detectors, signal processing and noise alarm, activation of alarm sirens and the like.
To connect to the central horn, is embedded module with 16 programmable relay contacts. Central Office has an interface for connecting to a computer and log-integrated printer.

On the front of central is located the LCD display with keypad control and programming).

In each addressable loop that is connected to PBX can be connected 128 detectors per loop.

At the central office is connected telephone with reporter predefined numbers to dial in case of  fire.
Central Office is powered by a 220V, 50Hz from the distribution box with a special circuit.
In case of failure of the voltage has spare power supply - built-in rechargeable battery, the capacity of 2x38.

ALARM SOLUTION

Description of the system

This concept alarm in case of fire allows that staff can make decisions within an automatic sequence of operations.

In this way, false alarms are not transmitted to the fire department.

Impact of any human error is reduced by the applied technology solutions.

Daily operation (staff present)

When the staff present alarm is immediately transferred to the intervention team.

This warning of fire is stored for a short interval of time which allows staff to investigate the situation, to cancel the alarm or by activating manual call fire call the fire department without hesitation.

If the alarm is cleared and reset within a specified period, it is automatically transferred to the fire department.

Time periods of supervision, within the alarm solutions are:

t1 (alarm confirmation) 20 minutes 3 seconds (
t2 (investigation alarm) 3 ( 5 minutes

The periods t1 and t2 can be applied even in large systems using additional remote of indicators, command panel, or direct phone line with Fire Station.

Night work (staff is not present).

Central Office has the ability to switch modes from "day" to "night" mode.

This transfer must be done semi-automatically, that is automatically (over clock for transferring) from daily to work at night, and manually, from the daily work of the night.

This method of transfer (semi) ensures that there is no transfer system, which is unmanned on the night from day's work (when the public holidays or days off occurring at irregular intervals).

The indicator for the night serves as a warning not to forget to manually switch to the daily work when people are present.

This prevents the transmission of false alarm to the fire brigade due to error.

Including transfer is possible through the doors of blocking contacts, passive infrared detectors, etc., provided that the system remains on the "night" mode.

Below is a block diagram of an alarm plan for organizing the day-night.

[image: image1.jpg]
FIRE DETECTORS

- MANUAL DETECTORS

In all communication parts of building will be placed manual fire alarms, type MCP545X-1R.
Manual call is used for remote manual signalling of fire alarm signal to the control unit system, without checking the time and thus has a role in fire protection for direct alarming.
Handheld detector in the loop takes one module place because the type of address is one of the modules. It attaches to a height of 1.5 m from the upper layer of the floor.

ALARM SIREN

Notification of staff about the fire in the house will be conducted by sound alarm signals emitted by alarm sirens.

At each level is provided the setting, of a siren-type RT CS200.

Alarm sirens are placed at a height of 2m from the floor of the upper layer, they are conventional - they must be connected to a separate line of fire resistant cable.

System installation

Cabling system is required to perform telecommunications installation, by halogen free cable, type JH (St) H 2x2x0.8mm.

The vertical through which the cables are carried out of the basement to the other floors of is staircase in the corner.

Parallel table system for monitoring detection, alarm and fire fighting management is necessary to link by the same halogen-free cable, type JH (St) H 2x2x0.8mm.

Alarm siren is necessary to connect to the central by same halogen free cable.

Cable entry shall be made in the cabinet below or above the cable editorials.

Installation cables in places passing from one fire sector to another should be protected on surface with slow-burning mass, on each side per 1 meter.


IP video surveillance system

For the purposes of visual monitoring in the facility is provided the installation ofIP video surveillance system in color technology.
Cable installation of system is concentrated in RACK closet in the basement.
The RACK cabinet should be installed 24-port patch panel with modules, FTP Cat 6, patch panel and for conduit cable from the operator.
PSU RACK cabinet consists of Rack panel for power supply with up to 7 slots.
RACK cabinet is active (fans and thermostat), and is provided with a corresponding number of shelves for equipment.
Provided for the equipment manufacturer from EU.
The system consists of a control unit, video console, interior cameras, exterior cameras and associated cable installation.

It is anticipated that the control of building performs the toll facilities.
Anticipated equipment for IP video surveillance system is manufacturer from EU.
The control unit is an intelligent digital video surveillance system that combines multiplexing, alarm / motion detection, sound, text and imaging.
The system of video surveillance (CCTV) has multiple functions.
The main principles are: the so-called space surveillance live mode, the identification of persons and / or events in the live mode, recording and storage of these events, the ability to view these events in the next period, whenever the need arises for it.

It is intended that the system supervises all the vital points in the interior of the building and outside cameras cover the entrances to the building and part of the outer perimeter of the building. The envisaged system consists of high-quality video surveillance IP cameras in HD. Installing the IP Camera is performed by cat.6 FTP cable to a switch-RACK in a closet in the basement. After the installation, FTP cable, the same should be tested individually, and after the test should be created documentation and measurement protocol, the results must correspond to the parameters of the designed IP network.

The concept of IP video surveillance system provides:
- Monitoring events in live video mode,
- Display signals of any camera in the room on the application to control entry,
- Record all video image data in digital camera technology,
- Instant access to any recorded image data.
Power the camera is done via the network cable with 24-port PoE switch. All cameras are in 720p HD version, with three lenses and H.264 streams, oneM-JPEG stream. In the interior of the building is provided the installation of appropriate cameras for indoor use, while the external fixed camera are -box in outdoor of casings. Outdoor cameras are day / night  and have functionality of IVA (Intelligent Video Analysis). Recording is done on the RACK device, type  DLA-AIOL0-04AT with 4x1TB storage space and included licenses for the camera, while the monitoring is provided by the PC client  in toll booth.

System for automated billing and payment of parking services

Outdoor screenings and enclosed parking areas defined by this project is necessary to equip with appropriate computer system for billing and payment of parking services.

Parking space is bounded by residential and commercial buildings located in the central city block between town roads: Zivka Zizica Street, Street Trsova  and Street Tomasa Zizica.

Parking is by short roads connected the city's transport network to these streets.

There are planned two entry and two exit parking points.

Entrances to the main parking lot are, one from the street of Zivka Zizica, and the other from the streets Tomasa Zizica.

Exit from parking is included in the street Trsova  and Tomas Zizica.

Equipment of a computer system for parking fees payment is placed on the access roads.

Equipment of an entry checkpoint is located on the access-way road, which passes through the gate of a residential building and an entrance to the park from the direction of streets Zivka Zizica.

Equipment of the second entry checkpoint is placed at the access two-way road that leads to the parking lot from the direction of Thomas Zizic Street.
Equipment exit of one checkpoint is located on one-way exit road that is associated with Trsova Street.

Equipment exit of second checkpoint is set on two-way approach road which comes from parking toward street Tomas Zizic.

At the free surface near garage is located a house of checkout points which houses the staff that supervises the building and parking payments.

The system is fully controlled by the local computer.

It manages the operation of the entire parking and open space within the garage, where of parking bill.

The system takes into account the occupancy opened parking places and parking spaces inside the garage and provides information regarding the number of vehicles currently on all parking areas, as well as information about how many free parking spaces are there.

The driver of a vehicle approaches to one of enter ramps, and from his left side is slot for issuing tickets.

On the slot is still the RF card reader and intercom for assistance.

The entire entry checkpoint is equipped with a camera for video surveillance and information boards with light signalling of availability of parking.

By pressing the button the driver gets a ticket machine it automatically opens the front gate.

If the driver is tenant of parking, then by closing RF ID card with reader automatically opens the entry ramp.

The entrance ramp automatically lowers when you see a vehicle pass through the gate.

In the computer is remembered the time and date of entry of vehicles.

The driver leaves the vehicle in any parking place and in vehicle leaves the ticket that will give to operator of parking at the exit from parking (the ticket should have only those who have no RF pass, therefore, the user who is not a tenant).

When the driver wants  to leave the parking lot in the vehicle , he approached the house in which is toll point and the operator submitted a ticket in the box.

Operator by automatic reader loads data into the computer from tickets.

During this time the computer has calculated total time of stay of vehicles in the parking lot and the price that users should pay for parking.

Parking operator takes a ticket and hand to the driver printed receipt.

After receiving the money parking operator raises ramp with a computer, or a card that gives the driver puts on the automat at the exit to the exit ramp raised and allow the driver to exit from parking.


It is important to raise the ramp solely by computer, allowing the parking operator automatically financially indebted.
Driver tenant, who owns RF card, perform the procedure and exit the same way as when entering.
The controller has a parking full access and control over the work of all parking operators.
The controller enters into analysis of computer data, by his own code and can check all the information he needs, for example, data on which parking operator and when   worked system, of traffic on the current day and previous days, data on monthly and annual turnover.
In the case some of the users loses parking ticket, he must pay the penalty fee.

At the entrance to the parking area from both front line are placed information panel on the traffic lights where there is:
1.  A sign for parking,
2.  Information on the parking price per hour,
3. Information panel and the red / green indication (free / busy parking)
Red indicator shows the total availability of parking.
Traffic signal work of availability of parking manages computer automatically.

Description of elements of parking equipped with a system for billing and payment of services parking

1.  ENTRY POINT
This parking consists of two independent front points, linked into a single parking system.
Entry points are relatively "far" from the toll points.

ENTRY SECTION consists of the following equipment elements:
- Entry slot for issuing tickets


The entry slot consists of:
a. Metal housing protected with anticorrosive coatings.
b. Button to activate the thermal printer.
c. Thermal, kiosk printer for printing tickets. At the ticket is printed basic information on entry of vehicles into the parking lot as follows: Logo of owner of parking, the date and time of entry of vehicle to the parking, tickets bar-code.
d. LCD display with system messages (OPTION). On this display a message appears in the form of instructions to the machine and is used the entry message on the number of available parking spaces.
e. LED indication of availability of parking (green - free, red - closed parking, no seats available) (optional).
f. Interphone - help. Interphone call panel for user communication with the parking operator.
g. RF reader is used for subscriber identification card and official pass.
h. Microcontroller module to integrate the function of the entry slot, control of executive functions at the entrance checkpoint and communication with the superior PC.

This is an important safety feature parking system, which prevents the abuse of the system, as well as those who intend to steal the owner of parking.

Information-parking tableau consisting of:
-Traffic-sign in the form of signs for parking.

-Caption with the cost price, charging method of stay on the parking of vehicles.
-Luminous Scoreboard Red signal (busy parking), Green (parking
   free)
-Digit LED display showing the remaining number of seats available on
   parking (optional).
-Microcontroller module, for the integration function of the information board and parking communication with the superior PC.

Entry ramp
Prevents the entry of vehicles into the parking lot before parking user  perform the entry procedure.
It also prevents the vehicle, which was already parked, to unauthorized leave the parking using the entry lane.
When the driver without leaving the vehicle, carry out entry procedures, front ramp automatically rises and lets the car parking.
The entrance ramp is secured by stocked optical barrier that prevents the lowering of the poles - the hands of the ramp while the vehicle is in working grasp of the ramp. As soon as the vehicle leaves the working width of the ramp rod is automatically lowered and closes the entrance lane.

-Inductive sensor for vehicle
It is installed after the entry ramp. Its role is to indicate that the vehicle entered the parking lot.
After entering of the vehicle in the parking area the sensor sends information to a module that takes into account the number of seats available and the availability of parking.
-The camera on the pole (optional), for video surveillance of the entry points
Through the camera operator has a video parking control of equipment condition sand ways in which the procedure of entering vehicles on the entrance checkpoint.
The camera is used when the entry point "far" from the checkout point, and there is no line of sight from the points of the entry boxes toll points.

TOLL POINT

The toll point is place, in which is performed billing of parking services, and in which resides the human crew (usually only one employee per shift).
The toll point is located at the free surface at the exit from the garage.

TOLL POINT consists of following equipment:

1. House of toll point, with the electrical connection measuring group(optional), internal power distribution, furniture and air conditioning.

2.  PC for the parking management system.

3.  Bar code reader with the tickets

4.  The fiscal printer for receipt printing

5. The central microcontroller device for network convergence of peripheral devices for connection to a PC.

6. The system, communication and application software package to automate elements of parking management systems and financial operations of parking system, showing the required report on the parking lot.

7.  Metal cabinet under lock and key, in which are the command buttons for manual entry and the exit ramp. They are used only when a malfunction occurs in the system or in case when the parking is used outside mode of financial controls. The key to this cabinet has exclusively owner of the parking or his authorized representative (head of parking).

8.  ID cards - prepaid passes, official or honorary. These types of cards are produced in two versions. For the purpose of "soft control" is used cards printed with the bar-code, whose verification is done by hand bar-code reader at the toll point. In order to control serious - "assert control" are used RF Mifare smart card ID, which the verification takes place automatically by the RF reader.

9.  Receiving interphone headset - Help for communication with customers at the entrance or exit point. Intercom communication is used in cases where the entry or exit points are "far" from toll points.

10.  Central equipment for video surveillance at entry and exit points. It can be configured in the version of control without having to remember the event, or a variant with the memory of events, in the form of video. Configuration of surveillance depends on customer request. Video surveillance is used when there is no optical visibility, of entry or exit points from the place of toll point.

EXIT POINT
The exit point is located on both of outgoing roads of parking, and is located in the field after the toll point.

EXIT POINT consists of the following equipment elements:

1.  RF reader (optional) to read the pass and prepaid cards when they are issued in the form of RF ID card. Passes and prepaid cards can be issued in the form of laminated cards with bar-code. In this case, the reader is not required.

2.  Exit ramp. It prevents the release of vehicles on the parking before the user performs exit procedure. It also prevents the vehicle enters the parking illegally by using the exit lane. When without leaving the vehicle, driver performs exit procedure and the exit ramp automatically rises and lets the vehicle from parking. Exit ramp is s secured by stocked optical barrier that prevents the lowering of poles - hand ramp while the vehicle is in working grasp of the ramp. As soon as the vehicle leaves the working width of the ramp rod is automatically lowered and closes the exit lane.

3.  Inductive sensor for a vehicle. It is installed after the exit ramp. Its role is to indicate that the vehicle came from parking. After exiting the vehicle from the parking sensor tells the module that takes into account the number of seats available and the availability of parking.

4. The camera on the pole (optional), for video surveillance exit point. Through the camera operator has a video parking control of equipment conditions and this way procedure of leaving the vehicle at the exit point. The camera is used in cases where exit points are "far" from the toll point, and there is no line of sight from of the exit point from toll point.

5.  Ultrasound (laser) sensor (optional) for automatic charging and pricing of stay on the parking of vehicles depending on vehicle category (luxury car, van, truck, bus, etc ...)

Additional modules
The supporting elements include the following:

- The required vertical and horizontal traffic signs

- Directional and fencing and traffic elements
Information panels
- Centre for Monitoring and Information (Central Management System)

 SYSTEM FEATURES

1.  The system is fully controlled by the local computer. Any operation with the system can not be done without being recorded in computer memory. In this way is prevented from the possible abuse of the system.

2.  Leads financial business of parking where of parking bill.

3. Takes care of of parking occupancy and provides information regarding the number of vehicles currently on the parking lot and how many seats are available.

4. Every possible abuse of the system is visible to the owner or boss of parking. 
So ripping  is disabled by the the owner Cashier

Ticket (entrance ticket) can be obtained from the entry slot only in the presence of vehicles next to slot. This is a very important feature of the system which prevents that anyone without the presence of a new vehicle takes the ticket and thus pays a smaller fee for parking. Thus, it is disabled of ripping the parking owner by the user. If there is no these features, it  will be possible to make following situations, for example:

a. The driver, customer of parking, which legally parked his vehicle and left him in a parking lot 10 hours, could be taken as a pedestrian a new ticket and instead of paying 10 hours of parking will pay just 1 hour, or will not pay anything if the first 15 minutes of staying in a parking lot is free (as set parking systems in Podgorica).
b. Any pedestrian, a child or anyone could by successive pressing the button of the entry slot produce parade of entry ticket, which would over time cause blockage of parking system (if the parking system takes into account the occupancy of parking), or create huge costs to the owner for thermo-paper.

 Pass or Subscription RF ID card the reusable can not be copied, reproduced or used for the multiple vehicles simultaneously, so one pass can not be used for more than one vehicle at a time. It is not possible to introduce a parking pass through any other vehicle, if it is based on the same vehicle already parked. 

TECHNICAL DESCRIPTION OF HYDRO-TECHNICAL INSTALLATIONS

Introduction

Installation of hydraulic project was done according to:
• Terms of Reference;
• conditions and data of object accession  to the city's installation, with installation cadastre,
• architectural - construction project,
• landscaping project.

Project of hydraulic installation includes:


Project of internal installations (water supply solution, fecal and atmospheric sewages with inlet and outlet pipelines and collectors to the approximately 1.0 m from the hotel).


Project of of external installations with connections to the town utility infrastructure.

In this project is given the solution of internal installations while the project of external installations is given separately.

Garage is located in the city center.

Floors: basement + ground floor + first floor. This is an open garage, where the exterior walls do not close completely in the interior of the object.

The basement is at elevation 571.50 m asl, so that any installation can be connected by gravity to the street pipelines and canals of fecal or atmospheric sewage.

City sewage is planned and carried out in separator systems, so this solution can be applied to the both, internal and external sewages.

According to the terms and data, the designed sewerage system will be connected to city sewage system, which is derived in Trsova Street, while the water supply will be connected to the existing city water pipe in the Zivko Zizic Street. The atmospheric sewage will be connected to the city sewage system in Trsova, Zivko Zizic and Tomas Zizic Streets. Project of hydraulic installation has been made according to applicable regulations, standards and norms and includes all required enclosures, textual and graphical. Terms and data submitted by PE "Water Supply and Sewerage", Bijelo Polje have been met.

The solution of external hydraulic installation is done on architectural surfaces of the construction project and suggested solutions of water supply and sewerage which are adjusted to this project and other project phases.

Priced bill of quantities includes all the works, plumbing and sewage and connection to the city to installations. Part of the works, to the water system should be done by the PE Water Supply and Sewerage of Bijelo Polje, which includes work on the connector and the connecting pipe to the water-metering manhole, and installation of water meters.
In preparing of the project are used the current rules and standards for this type of technical documentation.

Sewage

According to the terms and data, the facility must be connected to the future -planned pipeline in the Trsova Street. The technical solution of connection to the existing street pipeline, will be performed according to the proposed detail, where are indicated all the necessary fittings for connection of the projected.

Connecting pipeline is a street pipeline, which will be placed in the future street, and this is why he has a diameter greater than it’s needed for the garage.

There has been adopted a pipeline DN 110 mm, to the water-measuring manhole garage.
Connecting pipeline of the facility will be performed from galvanized pipe for operating pressures of 15 bar.
From the water-metering manhole proceeds the pipe diameter Ø 65 to the main distribution network. Distribution networks and l fire verticals were adopted in diameter DN50 mm and DN15 mm (of wet node).

Water supply network is designed from the water pipes and fittings of materials which comply with technical requirements for the installation of this type of facility.

Water supply network inside the building will be visibly kept below the ceiling and walls. 

Water supply network will be attached to the clamps on every 1.5 to 2.0 m. Between clamp and pipes should be installed rubber mats.

In order to provide the appearance of the condensate, especially because the freezing of water, there have been proposed measures to protect the pipes. A particular problem is to protect the pipes from freezing of water in them, because it is an area temperatures can be up to 20 degrees below zero. As protection, there are provided the coating of pipes with armaflex and plamflexs, thickness 1.4 cm. Over this insulation will be done the lining of mineral wool, and then rabic pipes will be covered with plastic sheeting or mesh in order to protect insulation. It is necessary to place rubber or plastic mats between the pipes and clamps and other parts of of mounting pipes.

For proper operation of water supply will be incorporated valves on the required locations, for the exclusion of certain parts of network in case of need. In the wet node should be placed the main valve as in any place of refills. After installation of water supply network, before closing the slice and channels, be sure to examine your network on test pressure of 12 bars and to do three functional tests, and last when toilet is mounted. Before using water from the water supply network, must be carried out chlorination of the network and then it should be rinsed with clear water.

Hydraulic calculation of network
The calculation determines the value of certain influential factors, some of them are known, and some needs to be determined. Known-ones are the pressure at the point of connection, number and type of dispensers, the length of the route, amount of the water elevation and purpose of the building. The ones which should be specified: the amount of required water, the size of pipe diameter, flow velocity, and pressure loss in the free overpressure.
In internal installation of project have been made hydraulic calculations, where are observed and carried out verification of the pressure losses in the case of fire, since the sanitary needs are minimal.
In case of fire:
	Section
	Length of section
	Water amount

lit/sec


	Resistance on the section

m
	Diameter of pipe  (internal)

mm
	Total resistance m

	from
	to
	
	
	
	
	

	roof
	1st  floor
	4,0
	2,5
	0,10
	Ø50
	0,42

	1st  floor
	ground floor
	3,0
	2,5
	0,10
	Ø50
	  0,30

	ground floor
	basement
	3,0
	2,5
	0,10
	Ø50
	  0,30

	basement 


	Point “A”
	60,0


	2,5


	0,10


	Ø50


	  6,00



	Point “A”
	Water gauge
	30,0


	5,0


	0,14


	Ø65


	  4,2





                                  Total:   11,20

Amount of losses: 

- loss on the network  ...................................... 11.20 m

-loss on connection and water gauge.................    5.00 m

-loss on the geodetic height.................................... 11.0 m
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                                       Total losses: 27.20 m

The available pressure in the external water network:    60.0 m.v.s.

Total losses on the network:



        27.20 m


Remained available pressure:


        32.80 m

There is provided sufficient excess pressure at all dispensers in garage

Fecal water sewage

According to the terms and conditions of PE "Water Supply and Sewerage "Bijelo Polje, the fecal water of the object, should be connected to a sewage in the Trsova Street, to the pipe of diameter DN 300 mm.


In order to join this building to the sewage in the Trsova Street, it is necessary, which is given in the Terms, to reconstruct the current block collectors, which are attached to the neighbouring buildings and where  need to be connected fecal sewerage system of garage. The reconstruction is necessary because the route of this sewer runs under the object of future garage. At attached graphics (position 1: 500), is drawn and given data on reconstructed collector. Diameter of the current collector is Ø 200 mm, and according to the terms, should be replaced with a diameter pipe Ø 250 mm.
The reconstruction solution of the existing collector, predicts displacements of the route of the existing sewer under the building of future garage, an increase in diameter, while the existing manholes are retained because they are connected to sewers neighbouring buildings At one of these, existing manholes will be joined sewage of garage. Existing manholes satisfy high altitude, and by this project there is provided their rehabilitation and adjustment by prescribed solutions of the project traffic.
All these works, in terms of reconstruction of the existing sewer, are provided in the project landscaping.

In the internal installation project are included the sewer system of wet node with connection to existing sewer manhole outside the building.

This part of the sewerage networks will be performed from the PVC pipes for domestic sewage, which will provide the shortest route, hygienic and aesthetically impeccable flow of the waste water from the sanitation to outside drains.

 Wastewater from sanitary appliances should be connected to the vertical and then the channel, diameter Ø 150 mm and should be conducted outside of the building and connected to an external drainage.

To meet the requirements of efficient sewage facility and to reduced the volume of work and total cost to a minimum, it was necessary to design, the shortest route of the fecal waters to drainage facility.

Drain internal sewer system is designed from the sewage pipes, for domestic sewage, with conical sealing ring, which is supplied with pipes. The outer part of the sewage drainage will be performed from PVC pipes, for street sewage of type SN4.

The choice of pipes diameter:

Collector channels inside the building was approved in diameter Ø 150 mm.
Hydraulically  less diameter would be  satisfactory , but the regulations for channel which drains sewage from toilets should be of minimum  Ø 150 mm diameter.

A detailed description of the performance of any work on the sewerage network is given by particular positions of priced bill of quantities and conditions of works.

Sewerage pipes after installation and before backfilling of channels and closing slits, must be tested for water-sustainability and permeability.
Sanitary

Provided sanitary accessories in the facility are the class I. With the approval of the architectural designer, for this object has been selected sanitation which should respond to the conditions and requirements of this building, having in mind that  this is a public toilets, which can often be unpleasant or dirty after use, unless it is properly planned and  if appropriate devices are, selected. The final selection of sanitary accessories and ware will be carried out by user and designer.
Atmospheric sewage


Garage, as stated, is not completely enclosed building. External walls, on all floors are partially open. From the height of external walls, which is 2.80 m 1.2 m is closed while the rest is opened. When it comes to atmospheric water drainage of the building and the water with a flat roof , there is included the amount of water which through the hole on the outside and can reach the floors of some floors. According to the constructional decision, it is provided that on each floor, including the flat roof on the rim should be carried out wall of 1.0 m. This solution has the facility solutions adapted to the drainage of rainwater. The solution is given with drains which are collecting the water, and will be placed on all floors, where the water can occur. Drains are connected to the sewer drain, consisting of of verticals and connectors. All verticals should be descended to the basement and further to the collecting horizontal canal and drained connected to external sewer of atmospheric water. The entire drainage network for connection to external sewer will be performed from plastic PVC pipes that are used and applied for domestic sewage for fecal waters.
Hydraulic design and verification of the adopted diameter of drainage pipes is given by the amount of water from the roof and all floors. It was estimated that the water from the floor which flows through wall openings could amount to 20% of water from the roof. 

For drains of these waters are designed 12 verticals.


The amount of water that can reach to the roof will be calculated using the formula:
Q = F * and Y * (l / s)
in which are applied to the following values:
- fifteen-minute rainfall intensity from the i = 200 l / s / ha
- Runoff coefficient Y = 1.0 (the roof)
- accompanying surface F, from which atmospheric water  reaches to  collector

Vertical V1

F1= 0.01ha

Q1 = F1 *  i  * ( = 0.01 * 200 * 1.0 = 2 l/s

Adopted Ø100  

Vertical V2:

F2=0.058ha

Q2 = F2 * i * ( = 0.0058 * 200 * 1.0 = 1.16 l/s

Adopted Ø100  

Vertical V3:

F3=0.0058ha

Q3 = F3 * i * ( = 0.0058 * 200 * 1.0 = 1.16 l/s

Adopted Ø100  

Vertical V4:

F4=0.006ha

Q4 = F4 * i * ( = 0.006 * 200 * 1.0 = 1.16 l/s

Adopted Ø100 

Vertical V5:

F5=0.0055ha

Q5 = F5 * i * ( = 0.0055 * 200 * 1.0 = 1.1 l/s

Adopted Ø100  

Vertical V6:

F6=0.0036ha

Q6 = F6 * i * ( = 0.0036 * 200 * 1.0 = 0.72 l/s

Adopted Ø100  

Vertical V7:

F7=0.0034ha

Q7 = F7 * i * ( = 0.0034 * 200 * 1.0 = 0.68 l/s

Adopted Ø100  

Collecting a horizontal line to the vertical V1, V2, V3, V4, V5, V6 and V7, which was adopted Ø160 to fall 0.5% and charge 0.9D can omission 8.6 l / s.

Vertical V8:

F8=0.0086ha

Q8 = F8 * i * ( = 0.0086 * 200 * 1.0 = 1.72 l/s

Adopted Ø100 

 Vertical V9:

F9=0.0067ha

Q9 = F9 * i * ( = 0.0067 * 200 * 1.0 = 1.34 l/s

Adopted Ø100  

Vertical V10:

F10=0.0086ha

Q10 = F10 * i * ( = 0.0086 * 200 * 1.0 = 1.72 l/s

Adopted Ø100  

Vertical V11:

F11=0.0067ha

Q11 = F11 * i * ( = 0.0067 * 200 * 1.0 = 1.34 l/s

Adopted Ø100

Collecting a horizontal line to the vertical V8,V9,V10 i V11 which was adopted Ø160 to fall 0.5% and charge 0.9D can omission 8.6 l / s.

Vertikal V12:

F12=0.0073ha

Q12 = F12 * i * ( = 0.0073 * 200 * 1.0 = 1.46 l/s

Adopted Ø100

Vertical V13:

F13=0.0073ha

Q13 = F13 * i * ( = 0.0073 * 200 * 1.0 = 1.46 l/s

Adopted Ø100

Collecting a horizontal line to the vertical  V12 and V12 which was adopted Ø160 to fall 1% and charge 0.9D can omission 3.9 l / s.

Sabirni horizontalni vod za vertikale V12 i V13 usvojen je Ø160 koji za pad 1% i punjenje 0.9D može da propusti 3.9 l/s.

Vertical V14:

F14=0.001ha

Q14 = F14 * i * ( = 0.001 * 200 * 1.0 = 0.2 l/s

Adopted Ø75 to fall 1% and charge 0.9D can omission 3.9 l / s.

Sewer is connected to external atmospheric waters sewers. Vertical V14 is separately connected to the external drainage system., as well as verticals V12 and V13.

Work on the internal network storm sewers should be performed as described with some position of works and descriptions in the Terms of References.

TECHNICAL DESCRIPTION OF SIGNALLING

Subject of project

The subject of this project is the detailed design of traffic signalization for traffic solution of garage space and interconnection level garage structure on the UP no. 1009 in the grip of DSP "Central Zone" in Bijelo Polje.
The project also includes the way of parking and movement of vehicles inside the garage with the layout and purpose of traffic areas.
The entrance to the garage and exit from same as the link between the basement, ground and first floors are provided via the input-output ramp with two-way movement of vehicles.
Inside the garage is two-way traffic which is scheduled and reserved parking places for persons with special needs. Movement of vehicles on the ramps between the floors of the garage is conducted with the help of traffic mirrors.

Requirements for design of traffic signalization

When designing traffic solutions and traffic signals with equipment, have been applied the specific elements related to the establishment of the projected traffic regime:
• Applied traffic signals at intersections and equipment is in accordance with the applied signalling in Bijelo Polje, and contains all the features of the regime for urban roads.
• On terminal is by the appropriate traffic signs is established  regime of the priority of passage or coming across the way with priority passes and road users notified by appropriate signs.

Applied traffic signals and equipment

The project envisages the vertical and horizontal traffic signals equipped with a standard type.

Applied traffic signals and equipment is in accordance with applicable regulations (laws, regulations, standards, etc.) valid in this field:

• Act on grounds of traffic safety on roads
• Law on Roads
• Law on Protection at Work
• Regulations on Road Signs and
• Standards in the field of signalling

Vertical signalization

It is designed to be a standard type, fluorescent colours, shapes and sizes according to YU - standards, and in accordance with regulations on traffic signs. Signs of circular shape diameter fi = 600mm and fi = 400mm square 600x600mm, rectangle 600x900mm . Traffic mirrors are rectangular 800x600mm.
Horizontal signalization

It is designed to be performed by marking the pavement  with colour of characteristics according to YU - standards and comprises the following elements:

• longitudinal white line width of 0.10 m;
• The line stops in white width 0.50 m;
• Longitudinal dashed lines in white with a grid of 3.0 + 3.0 m width 0.10 m;
• Arrows 3 m length in the garage;
• Marking of parking, according to standards and level of horizontal lines, traffic signalization width 0.10 m;
• Marking of reserved parking for disabled persons in yellow lines the width of 0.10 m according to the horizontal plane and traffic signals.

CONDITIONS FOR EXECUTING THE WORKS

GENERAL CONDITIONS
1. As for the protection from earthquakes, all calculations related to earthquake influence were performed in the structural design. Additionally, prior to constructing the concrete elements, all regulations related to construction of seismic structures were taken into consideration. 


Important note: during the construction, especially during reinforcement concrete works it is important to pay attention to instalment of steel material. 

2. Influence of the strong winds during the exploitation of the building is not very significant, as the damage to specialist works, glass works and sheet metal works cannot cause damage to supporting structure of the garage. 
3. Object is founded on AB foundation pads and foundation carriesrs.below all foundation is provided equalizer d=5cm

All necessary land supports and protections from landslide, as well as excavation wetting, are to be performed in accordance with the regulations which apply for such types of works. 
Protection from wetting during the construction works includes:


a) soil excavation is to be performed as soon as possible,


b) as soon as the soil excavation is completed, soil is to be mechanically compacted in a way which will make the upper layer compressed and thus watertight, 


c) concrete blanket course is to be installed as soon as possible, as well as reinforcement and concreting of concrete slab. Blanket course is to have sporadic recesses for sinking the pumps in order to provide pumping of the water in case of rain. Additionally, foundation walls are to be constructed as soon as possible and wide excavation is to be sealed by earth or gravel material and adequately compacted by mechanical equipment. The upper layer of compacted material is to be installed in the structure floor, and, if possible, concrete sidewalks are to be constructed, minimum width 0,8m.


d) During the construction, pay special attention to water supply installations necessary for construction technology and control the local wetting of the soli near the structure which may occur due to gulley malfunctioning, cracked pipes, etc. 


Controlling the water supply and sewage installation is especially emphasized during the exploitation. 


Exterior gullies which serve for collecting the storm water and are located near the garage are to be controlled on regular basis in order to prevent their clogging. 

4.
Downpours and long rains are influences which are sufficiently explained in the previous item no. 3. 

5.
Influence of the fire.



Fire influence has already been explained. Having in mind that the supporting structure is from reinforced concrete, its strength can keep the jointless nature of the structure for one hour. 

GENERAL REMARKS AND OBLIGATIONS

1. Contractor is in obligation to compile a special document on construction site organization and construction site works. 

2. Producer of mechanical equipment is in obligation to provide a manual for safe handling of the equipment, as well as to prove that the measures and norms of occupational safety have been applied for the equipment by supplying the certificate on occupational safety. 

3. Enterprise is in obligation to inform the authorized inspection organ about the works 8 days prior to their commencement. 

4. Enterprise is in obligation to compile normative acts in the field of occupational safety (memorandum on occupational safety, training program for educating the workers in the field of occupational safety, Rule book on tests and equipment maintenance, measures and procedures of improving occupational safety, etc.)

5. Enterprise is in obligation to train the workers in the field of occupational safety and introduce them with working conditions, harms and hazards, as well as to test workers’ abilities for independent and safe work. 

6.
Enterprise is in obligation to define the works with special working conditions, in case such works are necessary. 

7.
During the procedure of procuring equipment and instruments, along with the necessary documents, information on acoustic features are to be obtained.

These documents are to prove that noise on the workplace will not exceed the allowed limits. 

In case of taking the special measures for fulfilling the requirements of allowed noise limits (noise damping, elastic base, etc.) the above mentioned documents are to contain the list of these measures. 
SPECIFICATIONS FOR BUILDING CONSTRUCTION WORKS
General requirements for the performance of any work provided by this Bill of Quantity

All provisions of these technical conditions are considered an integral part of the description of each position of this Bill of Quantities.Anticipated work needs be performed entirely according to: the description of individual items of this bill of quantities, descriptions of particular groups of works, technical description and other descriptions.

Unit price of each position costs should include all elements of their formation, so as to be included into concessive invoice of the final price, the following:
MATERIAL

The price of materials includes the purchase price of capital, support, binder materials, etc., together with the costs of acquisition, cost of external and internal transport, regardless of used means of transport, with all the associated costs, loading, unloading, storage and on-site preserving of decay and decline, with the necessary manipulation, providing the necessary samples for examination etc.
WORK

Value of works includes all the main and additional work of the applicable operations of any position of this Bill OF Quantities; all work on the internal horizontal and vertical transport and all work on the protecting conducted structures from the adverse impacts during construction.
ANCILLARY STRUCTURES

All types of scaffolds, regardless of size and shape, are included in the unit price for the job for which they are needed so that they do not interfere with the normal flow of works. The price also includes dismantling of scaffolds at the construction site. The unit price includes compulsory fencing, protective canopies, approaches and similar.  The price of corresponding position works includes approaches and platforms for concreting of structures, mixer's pathos and depreciation of scaffolding and ancillary structures for the assumed time, ect.
All necessary sheeting, regardless of type, enter the unit price for the work that is needed and will not be charged separately. On the object will be implemented systematic sheeting. Support will be conducted according to instructions of the manufacturer of the shuttering. Upon completion of concreting, after  required time all sheeting shall be removed, cleaned and prepared for reuse under instructions of the manufacturer of the shuttering, and after completion of the work must be taken away from the site.
OTHER COSTS AND DUTIES

At the unit price of labor force contractor charges his factor which is formed on the basis of existing regulations and instruments,  as well as contractor's own way of earning (various taxes, interest, taxes, insurance, income, funds, fixed assets, wages, etc..).  In addition, contractor's factor includes the following activities which will not be particularly played to him either as item of an estimation or as additional works):
*All sanitary and technical measures to protect the personal safety of workers on the object and the environment such as: (fences, bridges, canopies, various auxiliary and sanitary facilities, etc.)

* The protection of existing vegetation on the site,

* The costs of working machinery, or the rent of loaned if it's not from its own facilities,

*Cleaning and maintaining the order on the site during construction, with refuse of garbage, rubble and waste, noting that the final cleaning will be treated as a separate item,

*All the necessary tests of materials and acquisition of certificates, especially for concrete, cement, lime, sand, masonry elements, installations, chimneys, ventilation and their accuracy,

* Ensuring conditions for storing materials and tools of cooper ants, craftsmen and installers,

*Potential object protection in extreme conditions. If the construction of the building is continued during the winter and summer period, the contractor is required to protect the building from decay and frost, and to, before proceeding,  repair and put in order at his own expense all elements damage of frost.
MEASURES AND CALCULATION

If the way of calculating works is not given in the particular item, everything should be followed according to the regulations of civil engineering or technical conditions for the execution of the final works in construction.
OTHER

All used material must be of high quality, and should fully comply with the terms and conditions of JUS standards. All work must be performed according to applicable technical regulations, solidly, conscientious and thoroughly. All other work and commitments that are not mentioned are regulated in accordance with the law on planning and construction of capital construction and other regulations governing this matter, the applicable standards and average norms in the construction industry .

EARTHWORKS

Prior to the earthworks the contractor's is obligated to execute the marking of object on the field. Fixed points and height elevations must be properly marked with geodetic methods, and protected and scraped in the construction diary.
All excavations for object (the basic rates and the strips in and out of the building), must be carried out by the execution plans, feasibility study, details and instructions of supervisory authority and in accordance with applicable technical regulations and standards.
Excavation is done with straight trimming of the sides, bottom and delicate planning with minimal allowed deviation - tolerance of +1 or -1 cm from the designed elevation. Strutting of trenches during excavation, the marking of all excavation along with the establishment and preservation of fixed points, are provided by cost for excavation and will not be separately accounted for nor paid separately.
Overbreak projected excavation is not calculated or paid, nor will be paid their filling with concrete, which must be borne entirely by the contractor.
Excavation in the absence of organic material (material, topsoil, etc.). required for filling should be maintained on site, in a suitable place, on temporary refuse dump, until the subsequent use.
Investor submits to the contractor tags for pegging out - marking the object. From the moment of the log submission, designation, eventual re-scaling and labeling, shall be performed by the contractor at his own expense.
High quality material (land for filling-gravel of natural grit) will be brought from the nearest landfill.
Horizontality of the bedding or final processing of layer of fill, shall be such that the deviation of under the screed length 4.00 m, placed parallel or perpendicular to the basis of object, not exceeding 15 mm, and the deviation up to 2cm.
Deviations from these values ​​must be eliminated.
Base of gravel needs to be carried out from pure natural gravel without admixture of organic matter or sludge.
Calculation of excavation and transport will be made by taking the amount of natural ingrown land (wild grown) without any supplements to loosening, and performed on the basis of performed recording before and after removal of topsoil and excavation.
All information for the calculation must be examined, recorded, verified and entered into the billing plans and calculation sheets for construction of the book by the supervisory authority and authorized representative of contractor.
WIDE EXCAVATION

Wide excavation shall be generally machined, with all necessary insurance of the sides which fall in the price.
Foundation dig

Foundation footing dig, foundation pad dig and similar, will be done manually and mechanical according to conditions at the facility. All necessary security to secure edges of the excavation, falls into the price per measuring unit.
Filling of earth from excavation under the flooring tile and dug walls will be done mechanical, in layers of 30 cm, until the necessary structural density. For filling may not be used humus, or earth with organic additions.
Unit price includes: the marking, excavation, external and internal transport to the required distance, suction-removing of atmospheric water, strutting and security, development of slopes, rough and fine planning.
If during excavation there are encountered  a soil that is unfavorable for funding, detritus , peat, various organic and inorganic waste and similar, excavation must be carried out up to subsoil at the price given for a wide excavation.  After caring out the foundation, filling  of land needs to be done in layers of 15cm with a mechanical compacting, at the price for the filling of land under floors.
CONCRETE AND REINFORCED CONCRETE WORKS

All concrete and reinforced concrete works shall be designed with adequate qualified workforce, and according to existing regulations for concrete and reinforced concrete, as well as relevant standards, using the provisional technical regulation for concrete and reinforced concrete.

The used materials must also meet the technical requirements set out in the above mentioned regulations and JUS standard.

During the pouring of concrete structures and parts there cannot be used in two different types of of cement.

In the course of works must be carried out pilot testing of appropriate types of concrete, which in this case will also be used to determine the quality of concrete.

Shuttering must be made ​​stable, resilient, stiffened and sufficiently supported, so as not to curved or yielded in any direction.
The inner formwork surface must be flat, so that after removing them , visible surfaces of concrete structures should be flat with sharp edges. For "natural" concrete, should be prepared smooth formwork, waterproof plywood, "dock" panels or similar. Developed formwork with supporting must be controlled and "received" by the supervisory authority before concreting.

Before concreting, excavation for foundations and foundation footings and sheeting must be fully prepared and received by supervisory authority, with the enrollment in the construction diary.

Sheeting must be well-moisten before concreting and concrete mass must be installed at the optimum time after kneading.

Concreting of vertical elements (wall panels and columns) should be working in the layers of 30cm with a mandatory per-vibrating vibrators in the the previously concreted layer. When lowering the concrete from a height greater than 1.00 m, be sure to use a funnel to avoid segregation of aggregate.
Surfaces on which concreting is continued must be carefully cleaned and moistened, and parts that are damaged must be removed and replaced with new ones.

Mixing of concrete is mechanical. Hand mixing concrete may be used only in exceptional cases, when dealing with small quantities concrete and only upon approval of supervisory authority.

Upon completion of the concreting, should be provided concrete protection from sun, frost and others. according to the existing regulations on concrete, over a period of at least 7 days

For the walls and foundations, in the case of termination of concreting, continuing should be done gradually. Before concreting should be left all predicted grooves for the installation, ventilation, and the necessary openings for adequate plans.

If the project has not provided otherwise, then we should construct all MB20 concrete and larger to have the water-tightness "V-6." Water-tightness is controlled by three cubes 20x10x20cm after 28 days.
Concrete of water-impermeable if the the penetration of water through the dice is not greater than 10 cm. Control of water-tightness is performed for every 300m3 of embedded concrete in the foundation and other object elements that are in contact with the ground, and for each object separately. Water-tightness "V-6" does not need be controlled if the contractor at his own expense implements concrete MB30 instead of MB20 concrete.

Prior to construction it is necessary to develop trial bodies in order to determine the water-tightness of concrete. For all parts of the concrete object in contact with water, will be applied the concrete water-tightness minimum "V-6."

Contractor of construction elements made ​​of concrete and reinforced concrete must maintain documentation which proves the quality of embedded materials and quality of performed works.
Za izvođenTo perform the concrete works can only be used the concrete which has been, by preliminary investigation, found to be satisfaction of the quality. Previous tests for concrete should include :

- Research of quality aggregates and its quality testing,

- Identifying and testing of water to be used for making concrete mass,

- Selecting, testing and ordering supplements (additives) for concrete and chemicals for concrete protection.
Current control of concrete must be organized in the form of measurements of the structure of fresh concrete with Abrams' cone at the time of installation. Permissible tolerances for concrete surfaces that are subsequently determined:

- Length and width of object, AB plate and other concrete elements +1 cm

- Height and elevation poles ± 1cm

- plate thickness ± 0.5 cm

- width and depth of the beams and columns ± 1 cm.

If the concrete surfaces not subsequently determined , the tolerance is halved.
The time allowed for the removal of formwork is

- for the walls, pillars and sides of beams 2 days

- for the plates of spans up to 6m or the beams up to 10m 7 days

- for the plates and beams of span over 6m 14 days.

The calculation is done on the actual quantities of performed work.

The price of 1m3 or 1m2 and 1m1 of concreting covers: all the material with break up the work, tools, transportation, scaffolding, vertical transmission and transportation to installation site, income, social contributions, taxes and all other costs associated with these works by regulations for the price structure. Cost per measuring unit is still covered by the cultivation and curing.

Reinforcement is calculated and paid separately through the appropriate position papers.
Certain parts of concrete (foundation plate and basement wall panels), which are exposed during service to the specific environment, are required to fulfill some special properties.

In terms of ability, they should resist the penetration of water under pressure. Concrete is attributed with the status of the water-tightness, and defined by fluid pressure in the trial body and by depth of its penetration within the prescribed time.
REINFORCEMENT STEEL WORKS

COMMON AND GENERAL CONDITIONS FOR REINFORCEMENT STEEL WORKS

Contractor has included into the price ,in addition to descriptions of individual items of works, the following common conditions:
Reinforcement steel works shall be performed according to static calculation and reinforcement designs. Prices include all labor operations and material consumption, auxiliary tools, scaffolds prescribed by "Norms and standards of work in construction" Building  Construction GN 400 ",as well as other costs and profits of company.
- Reinforcement should be done by high quality steel prescribed by he static calculation, and according to applicable regulations and technical standards for concrete and reinforced concrete (BAB-78) and according to the applicable standards for the armature.
- Reinforcement should be cleaned of rust and dirt, straighten, cut, folded and incorporated according the details (the reinforcement drawings) and static calculation. The contractor will be responsible for the quality of internal fittings.
  - Unit price includes installation of pads of steel, plastic or concrete for achieving envisaged protective layers and correct position of reinforcement in construction.
All iron and stirrups shall be firmly attached to the main reinforcement so that it will not be able to experience a change in position of reinforcement during concrete construction.
Accounting of executed works

The actual amount of built-in reinforcement of all qualities is calculated per kilo regardless of the complexity and diameter of bars.

The calculation should be made according to tabular reinforcement weights and lengths of reinforcement design.
MASONRY WORKS

All materials used for walls and other masonry work, must comply with technical regulations and standards.

Masonry must be clean, performed in regular and horizontal lines, with prescribed links. The smallest pieces of 1/2 brick or 1/2 blocks completely filled with slurry mortar connectors. Runoff mortar trowel must be decreased while is fresh. Vertical figure in its entirety must be flat and the vertical under plummet. For separation walls there should be left out indent of the massive walls in every fourth row, with outbursts of 1/2 brick or 1/2 blocks.
If the partition wall is confronting with columns, the connection between the wall and pillars, as well as development of seismic vertical and horizontal ring beam should be done under the regulations of the masonry on the seismic zones and the description of the individual positions of this calculation. If the connection can not be well achieved then there should be inserted armature Ø6 mm and anchoring for supporting wall, at ends of the partition wall in every third joint. Parapet walls and all filling of the skeleton, should be linked to the column the way partition walls are. Bricks and blocks have to be dry, well-baked, without lime, clearly sounded on hitting, regularly shaped and edged
Fracture surfaces must have the same composition and must comply with the regulations and specified brands from static calculations. Shortly before the masonry, bricks and blocks should be wet in order to free the brick from dust, examined the possible effect of lime and saltpeter in the material.

Mortar for masonry shall be mixed on site and from appropriate materials and scale that is required in each separate position of this calculation.

Finished factory mixtures should be taken to the site in original factory packaging, and on the site they should be mixed with the appropriate amount of water or similar. as recommends manufacturer of material.

The sand must be sharp enough, without organic impurities, mud or silt, and sieved if necessary.
The lime must be well baked, greasy, properly extinguished and putted, under a layer of water or wet sand. There can be also used a hydrated lime. Its quality and method of preparation should  be always controlled in order not avoid damaging of mortar on visible surfaces due to the lack of extinguished grains.

Cement should be transported to the site in original packaging. It should be kept in a dry room under the regulations and should be moved occasionally. If it's brought in in refuse condition and kept in construction site's silo, then there should be applied the regulations for this type of storage and manipulation. Clotty cement  cannot be used and must be removed from the site.
Account of works is done per 1m ², 1m ³ or per piece of performed masonry.

Masonry wall must have ± 1 cm verticality, measured by rod of length 2.5 m. If the deviations are larger, the contractor will not be acknowledged building for performed, and the supervisory authority shall decide to demolish the wall. All incidents of wall surfaces prescribed by design and details, are calculated in cubic volume and will not be calculated separately in the cost of building.

The plan is to leave all the necessary openings, grooves or holes for installation or other purposes.

Masonry cost include installation of openings and other parts of the installation of windows, either made of wood or iron, as it's provided, as well as processing of walls after elements installation.

Openings for the doors and windows will be deducted from the cubic volume of walls, along with lintel beam . But the dentil of the brick, if any, are calculated in cubic volume with a full wall thickness. Openings are refused per masonry  measures and construction standards.
Plastering:

For plastering must be used topnotch materials. The mortar shall be according to JUS.

The lime must be well done, properly extinguished, oiled and putted properly under a layer of water or wet sand.

The use of hydrated lime for plastering only exceptionally can be only exceptionally allowed by supervisory authority and if it is of good quality and if it is constantly controlled if the procedure has been applied to remove the existing not extinguished grains of lime has been applied.

Cement for the extensions and cementations mortar shall be fresh, portland, slow-binding and properly preserved.  Before plastering joints should be cleaned from mortar, and the wall should be thoroughly moised.
All concrete surfaces, whether they are parts of or completely concrete walls should be previously sprayed with a rare cement mortar. Plastering should be done in two layers of total thickness up to 2.5 cm. The first layer should be made of plaster with coarse sharp sand, and second layer of smaller sieved sand or mortar.

Rendered surfaces must be flat and smooth, without waves, dents and bumps. Edges and corners should be sharp and straight . The flatness of plastered surfaces should be ± 5 mm, measured by flat rod, height from floor to ceiling.

For larger deviations the contractor will not be acknowledged for plastering. The connection of vertical wall surfaces and ceiling surfaces must be impeccable with sharp and regular line cuttings. Calculation should be done in the manner specified in building regulations.

The plastering price includes: plastering over all pipes, plumbing and installations, so patching  after completed installation works will not be particularly charged to the investor, but to the party that had caused such additional work.
The plastering price includes:  all supporting material and wastage, external and internal transport, tools, labor, all movable and immovable scaffolding, wages, fees and other costs.

CALCULATION OF MASONRY WORKS:

All work should be performed according to the description for each position and by the previously given general terms and by special regulations for masonry works. The price per unit includes : all of installed material wastage, labor, tools, formwork, movable and immovable scaffolding with a coefficient of depreciation, salaries, all types of transfer and transport, social contributions, fees, and all other expenses related to this works.
INSULATION WORKS

Insulation work which are performed, are divided according to the purpose to: hydro, thermal and sound insulation.

Insulation work need to be operated according to the standards for this type of work. All materials that are predicted to embed in isolation, must be by their composition, physic-mechanical properties and shape in correspondence with the terms of the respective standards for insulating materials. If for some of planned materials there are no standards, they must have a certificate about the quality of professional organizations registered for that purpose, that the same can be applied to the subject or similar isolation in such combinations that meet the prescribed standards.
PRODUCTION OF WATERPROOFING

Before the start of waterproofing work surfaces must be reviewed, and the facts stated in the minutes or construction diary. Waterproofing works may be carried out only through high-quality substrates. Regulations on insulation regulate the quality of the various media in terms of strength, plane and dryness. When performing the insulation there must be installed all the planned coatings spreads or causes and layers, and in the course of works, there cannot be made any changes.

During the performance of waterproofing works or after their completion, while the insulation is unprotected, do not walk through it (except worker of waterproofing). After completion of the waterproofing there can be done only those construction works which are related to the production of layers of protective coatings and spreads of performed insulation .
CALCULATION OF PERFORMED ISOLATION WORK:

The calculation of these works is made per m2 with all necessary accompanying works, if in calculation it is not stated otherwise , or if investitor and constructor are not agreed differently.

The price of performed insulation per m2 includes : all installed material with wastage, labor, tools, formwork, scaffolding with a coefficient of depreciation, supporting, income, and transfer all types of transport and transfer, social contributions, fees, and all other expenses related to this works, according to the legislation and the specific conditions for the formation and determination of the price structure.
All positions of insulation work must be done professionally and of high quality according to the described conditional documentation. Insulation work can be done only with the expert workforce specialized in this type of work, with appropriate tools and materials that fully complies with the technical regulations, standards and regulations. These works can be done according to detail of contractor if investor, designer and the client accept them as a better solution. According to a given alternative, there is particular obligations, for specialized contractor insulation work on flat roofs:

 - insulation works must be carried out according to the correct details and in accordance with applicable regulations, guidelines and proper mode,

- all construction or craft works, which precede the insulation works or their performance can damage the insulation, must be completed prior to this and according to the anticipated schedule,

- prior to commencement of insulation works, must be checked and noted the correctness of completed construction - craft works that could affect the quality and durability of insulation works

- delivered material must be proper, without damaging or lower quality, or will not be installed.
Performing of insulation works must be must be performed so certain parts and layers of insulation fully correspond to their intended purpose, quality and durability.

Subsequent works will be considered those works for which client has been issued a written order.

Insulation protection should not be laid on concrete surfaces if bonding process is not completed.

Surface preparation must be made completely. Particularly cleaning should be detailed. All particles of dust should be removed. Any spots of grease and oil acid should be chemically removed and rinsed with water.

At the time of commencement of of insulation work surface should be dry.

Installation of bituminous strip, overlap execution, method to apply in thickness of hot spreads and the number of layers should be executed according to the design in description, and all the details related to the steam-evaporators, expansion strips, cove ends and their dimensions must be made ​​according to the details and instructions without deviation. All bitumen strips must have the declared the amount of bitumen and weight of cartridge per m² surface.

For waterproofing of roof and all external surfaces (sealing of passage and entrance of pipe installation in the object) should be used materials for which the certificate demonstrated the ability to use them from - 18 to + 35 ° C. All work on flat roofs, should be performed according to applicable regulations and adopted documents and details. At the point of penetration of the walls, parapets, grids, drains, ventilation ducts and pipes, gutters, expansion joints, waterproofing  should be perform properly according to the attached detail.
The reinforced-concrete construction through which will be conducted insulation works must be dry and thoroughly cleaned, and must be coated with cold bitumen emulsion of.

Also, the contractor shall submit all samples for testing, and certificates of quality and rehearsals of the Institute for testing of construction materials authorized in the Republic.

Coving should be processed together with the insulation, should be well glued to the surface, except in places provided for the evaporation. The priming coats with materials based on organic solvents should be performed at temperatures over +5 ° And on the basis of emulsion at a temperature over +10 ° C
GROUNDSETTING WORKS

Groundsetting works are conducted according to technical conditions and JUS U.F2.017. Before the flooring contractor is required to examine the quality of the substrate and to warn of possible irregularities. The surface must be dry, firm, smooth, clean, free of cracks. Minor surface defects shall be filled by weight for leveling that must be firmly attached to the substrate , resistant to pressure wihout removal . The material used for the groundsetting works should be of high quality, according to JUS, or should be be certified. Contractor shall incorporate all of the lining on the places that suit their purpose. Trim strips are placed exactly on the windows in the corridors longitudinally.
Adhesives are defined according to the matrix and purpose. Contractor shall use the appropriate application of glue, to create a strong bond between the surface and flooring, to be strong on shear, water-resistant and detergents, and to be time persistent.
Mouldings - profiles could be made of PVC, synthetic rubber, resin, wood, metal, etc.. which will be specified in each position.
Execution of groundsetting works should be carried out in areas where are executed works on the walls and ceilings. Surface dry and firm. The room temperature should be min. +10 OC. Coverings that are bonded must be uniform throughout the glued surface.
TILE AND STONE WORKS
Coating with ceramic tiles can be done only by specialized enterprises and factories, according to JUS U.F2.011 conditions. All materials incorporated in terms of quality and size must match the requirements of JUS.

Tiles for the flooring must comply with standards JUS B.D1.310, JUS B.D1.320, JUS B.D1.335, JUS B.D1.322, JUS B.D1.305, JUSb.D1.306, JUS B.D8.460, JUS B.D8.052.

Tiles for the covering walls must meet the requirements of JUS B.D1.300, JUS B.D1.301, JUS B.D8.460, JUS B.D8.052.
Tiling is performed after installing and testing the installation, after installation of frame windows or locks, and after plastering. Each position he is provided the quality and type of tile and method of coating. Before coating ceramic surfaces contractor shall verify the quality of surface, which must be flat, dry, firm and clean. If the contractor has objections to the surface he is obliged to to report it back to supervisor before commencing work. Works can start only when the deficiencies are remedied.
Coating the walls in cement mortar shall be subjected to prior spray of surface cement laitance of sifted sand, scale 1:1 of equal thickness. Coating should be performed perfectly straight, without waves, edges at an angle of 90, or if other is planned by project. The way of coating ( hinge on hinge , folding or with prominent joints with the use of PVC cross-pad) will be specified in each position. The joints are a minimum width of 2 -10 mm depending on the of coating method. At the points of penetration  of installation tiles must be whole, carefully tailored. At the moistened plate there should be installed thick cement mortar in the middle. Once it's set the whole row of blanks should be poured with rare cement plaster.
Flooring in cement mortar of minimum thickness of 2 cm shall be directly or decreasing to grid. If you are seeking a special coating in waterproof mortar or grouting with the acid-resistant sealant that would be specified by each position. On the clean surface should be spread dry cement mortar, 1:2 in area which can be retrieved from one place. There should be set up the tiles and dressed with a plank and a hammer. Joints should be pour with cement milk.
SHEET-METAL WORKS

Each work in positions of this section is designed as a fully finished, with all necessary connecting materials, mats "anchors", strapping and other parts for the installation. The use of material by JUS published in the Official Journal is required.

All work should be done under the regulations of the appropriate types of metal, thickness according to provisions of each position of calculation. Iron parts that come into direct contact with the surface sheet, must be out of copper or twice painted with oil paint for the metal.

With surface of concrete, brick or of mortar, below sheet must be deposited bituminous roofing paper.
CALCULATION OF EXECUTED SHEET-METAL WORKS

Calculation of the amount of executed works, unless it's stated otherwise, is made per m1 or per m2, of prepared, manufactured and installed (installed or mounted) sheet metal elements.

The price per unit of sheet-metal works includes : all installed material with wastage, with the necessary labor, tools, all kinds of transfer and transport, social contributions, as well as all other costs associated with these works, according to to the legislation and the specific conditions for the formation of and determining the price structure.
LOCKSMITH WORKS

General Description

Before proceeding to production of locksmithery , the contractor of the works must be agreed with the designer in every position and by each technical detail with the architects, in order to determine the exact dimensions, structures, fabrication and processing, hardware and mounting method. Generally locksmithery can be divided into two main groups: locksmithery made ​​of aluminum profiles-box and locksmithery which is made of iron profiles and flat folded sheet.
All locksmith work should be done expertly and solidly by the details, drawings or details according to manufacturers for which is necessary to submit the required certifications. Parts made ​​in the workshop will be measured in the presence of the supervisory body. All external elements must satisfy the requirements of JUS D.E8.193.

Structural properties of the finished product must meet the following requirements:

- Resistance to all possible permanent deformation of bending, twisting and warping during normal handling,

- To withstand the pressure of the simulated wind in the Institute's examination of 0.80 kg/m2 with no permanent deformation,

- Da prozorska krila imaju dovoljan broj mesta zakopčanje u stok kao obezbeđenje od mogućih d- The window sash must have enough seats to fasten stock as security against possible deformation of the stronger winds,

- The construction locksmith, especially the sash, should be aligned with the hole size thickness of glass in order to avoid cracking the glass due to the deformation of the wing, or temperature differences,

- Joints of structural elements must be connected without the use of screws and bolts and bolts  can be used as a regulating parts and must be protected from corrosion.

- Aluminium profile frame and sash windows and doors must have an anti-thermal bridge.

- The used hardware and mechanism for opening and closing must be first class (according to the adopted prototype) and must provide a perfect of the windows functioning of the window in  position)
- Applied profiles, construction precision manufacturing need to ensure optimal tightness,

- gasket material

- Tape must be on the sash on the frame

- Double sealing.

- Anchor of the windows and doors shall be performed in the side façade elements,
General note: The color of locksmith has determined the designer and and sample has approved investor.
PAINTING WORKS

Painters' works included is application of various protective coatings, by low  and fat paints and varnishes, or their combinations, depending on the type of binder or solvent. Coating is done primarily because of the conservation surfaces and protection from weather conditions, as well as to improve the aesthetic appearance of the building. In these works are included: painting works on the treatment of walls, ceilings and other surfaces of plaster, concrete, plaster, etc.. and painting works which provides treatment woodwork, locksmith, steel structures, etc.. of wood, various metals, plaster, concrete or materials in the aforementioned combinations.
Painting of  wall and ceiling surfaces, whether it is done by hand-paint tools, or machine, by spraying, there are cultivating the inner surface of the object. Surfaces to which the painting is  executed must be resistant to: removal of dry, deletion of a damp cloth, wash, light, temperature, and the impact of various chemical and mechanical influences.
Material:

Materials used for painting works must comply with the requirements of standards that determine their quality. Materials not included in the standards must have a quality certificate (attest). For all materials the contractor shall submit to employer a certificate of quality. If there are some shortcomings regarding any material or surface that is colored, it is up to the contractor to indicate in order to remedy these deficiencies.

Execution of works:

Selected works must be included as a standard execution, unless otherwise specified in the data sheet or bill of quantities. Coating can be manually or mechanically. Finished pre-produced materials must be used according to instructions of the manufacturer. All preparatory work-preliminary activities, have to be fully performed under the applicable regulations to guarantee the quality of finishing.
Coatings must be firmly adhered , give equalized surface without traces of brushes and rollers. Color should be of uniform quality (no stains). Prints patterns and rubber rollers must be clear, and the joints must be seamless. Coatings must completely cover the surface. When there are more coats, the previous coating must be completely dry when the following is applied (this does not apply only in case of application of "wet on wet").
The substrate:

As a general rule for all types of painting works, the substrate must be cleaned of dust and other contaminants, such as resin, oil, grease, rust, mortar, carbon black, lampblack, bitumen and similar.
When working, the contractor should take measures to carry out the calculation works, to use the documentation and tools, transport a material,  to transferred it  from the warehouse to the place of installation, remove all waste arising from construction and protect completed works and objects of damage to the moment of handover of painting works. The transfer is carried out partially, by the record. Before commencing work,  must be made smaller repairs of surface roughness and fine cleaning of surfaces which are coated.
FACADE WORKS

Processing of the external walls of the building-facade is done in the required (description provided) number of coats (layers).

Type of material and means of processing as basic, as well as the final coat (layer) is given by the description of each individual position of calculation, so that the contractor must comply strictly, and no changes are allowed, nor can be accepted without the consent of the designer or supervisor.

Before applying basic coat all possible strings (for formwork beams, columns, etc..) must be removed in order to avoid transmission of the corrosion of the final layer, and therefore the stains on the facade. All surfaces must be carried out perfectly straight, vertical, where necessary horizontal, sloping or curved.

Profile and corners (internal and external) must be with sharp edges, designed in the form prescribed by the projected dimensions. Position of works are included in the standards of the average construction norms, labor and material usage.
Calculation of executed works:

Calculation of the amount of executed works shall be carried out per m2, m1 or piece of performed facade works, or according to average construction norms for this type of construction works, unless otherwise is specified in calculation. The price per the unit includes: all of the installed material wastage, work tools, formwork, scaffolding with a coefficient of depreciation, all kinds of transfer and transport, social contributions, fees, and all other costs associated with these works, according to regulations and the Law certain conditions for the formation or structure determination of price.
TECHNICAL CONDITIONS FOR EXECUTING HIGH VOLTAGE ELECTICAL INSTALLATIONS

GENERAL SECTION

LIST OF APPLIED TECHNICAL REGULATIONS AND STANDARDS

In developing the project, the designer has used the following technical regulations, standards and references:
- Law on Spatial Planning and Construction ("Off. Gazette of Montenegro" no. 51/08)
- Regulation on technical standards for the low voltage electrical installations ("Off. Gazette of SFRY " no. 53/88, no. 54/88 and "Official Gazette of FRY" 28/95)
- Regulation on detailed conditions and manner of adjustment of facilities for access and movement of persons with reduced mobility ("Off. Gazette of Montenegro" no. 10/09),
- Yugoslav standards - Electrical installations of buildings-Requirements for safety JUS N.B2.741/1989
- Regulation on technical norms for construction of low-voltage overhead lines("Off. Gazette of SFRY" no. 6/92),
- Regulation on technical norms for the protection of low voltage networks and associated substation ("Off. Gazette of SFRY" no. 13/78) and amendment to the Regulations ("Official Gazette of the FRY no. 37/95)
- Regulation on technical standards for electric power plants with nominal voltage above 1000 V ("Off. Gazette of SFRY" no. 13/78 and "Off. Gazette of FRY" no. 61/95)
- Regulation on technical norms for the protection of structures against lightning ("Off. Gazette of FRY" no. 11/96),
The Yugoslav-standards-lightning installations - general requirements JUS IEC1024 -1/1996
- Law on Fire Protection ("Off. Gazette of Montenegro" no. 47/92),
- Law on Protection at Work ("Off. Gazette of Montenegro" no. 79/04),                                  - General Conditions for Electricity Supply ("Off. Gazette of Montenegro" no. 1/90), and other technical regulations and recommendations for the standardization of the elements of distribution networks,
- JUS N.B2.702 - Electrical installations in buildings
- JUS N.A3.805 - Electrical graphic symbols
- JUS N.B2.730 - Electrical installations in buildings
- JUS N.B2.741 - Electrical installations in buildings
 

       Requirements for safety
 

       Protection against electric shock
- JUS N.B2.742 - Electrical installations in buildings
 

       Requirements for safety
 

       Protection against thermal effects
- JUS N.B2.743 / 1 - Electrical installations in buildings
  JUS-N.B2.743 / 1-Requirements for safety
 

       Protection against excessive current
- JUS N.B2.751 - Electrical installations in buildings
  The selection and placement of electrical equipment according to external influences
- JUS N.B2.752 / 1 - Power distribution
 

            Permanantly permitted current
- JUS N.B2.754 - Electrical installations in buildings
 

       Grounding and protective conductors

- JUS N.B2.763 - Electrical installations in buildings
Verification of conditions for protection by automatic disconnection of supply
- JUS N.B2.762 - Electrical installations in buildings
Verification of conditions for protection by automatic disconnection of supply
- JUS N.B2.764 - Electrical installations in buildings
Verification of conditions for automatic protection
disconnection of supply
- JUS N.B2.771 - Electrical installations in buildings
 

       Facilities with bath or shower
 

      Particular technical conditions
- JUS N.B2.774 - Low voltage electrical installations
 

       voltage installations
- JUS N.B2.781 - Low voltage electrical installations
Selection of protective measures against electric shock
depending on external influences
- JUS N.B4.800 - Lightning protection system
 

      General Terms
- JUS N.B4.801 - Lightning protection system
 

     Selection of protection levels
- JUS N.B4.803 - Lightning protection system

REVIEW OF TECHNICAL SOLUTIONS FOR THE APPLICATION OF MEASURES FOR PROTECTION AT WORK

GENERAL

Pursuant to the provision of Act on Occupational Health and Safety during the preparation of technical documentation for the


OBJECT: Parking garage in Bijelo Polje,


there has been created the Annex on the occupational safety which points to the dangers and hazards that can occur while working on electrical power installations.

This paper contains the chapters:

1. The dangers and hazards which may occur in the building, electrical facilities and installations

2. Planned measures to eliminate risks and hazards

3. General notes 

4. Conlusion

HAZARDS AND DAMAGES THAT MAY OCCUR WHILE USING ELECTRICAL 
INSTALLATIONS 

Hazards and damages that may occur while using electrical installation and equipment are the following:

:

• The dangers of direct contact of parts which are constantly under voltage;
• The dangers of indirect contact of conductive parts which do not belong to circuit;
• The risk of overheating or damage on utility lines and equipment, which can cause fire or explosion;
• Static electricity caused by operation of device;
• Atmospheric electricity;
• Low voltage;
• Lack of lighting in the rooms;
• Unadvisedly handling;
• Mechanical damages;
• The influence of of dust, moisture and water.

PLANNED MEASURES FOR ELIMINATION OF THESE DANGERS

According to the Law on Protection at Work and in accordance with the Technical Regulations applicable for the development of subjects of all types of work, while making this project the following measures to eliminate risks and hazards are implemented.

• Protection against direct contact with parts that are constantly under voltage is provided by:
-  Proper selection of level of electro-mechanical protection of the appropriate voltage insulation level, power equipment, insulating materials of cables and conductors;
- The planned safety barriers and fences in the prescribed distance;
- Placing insulation treads in front of distribution boards.

• Protection against indirect contact is resolved:
- In the alternating voltage installations up to 1 kV, using the TN system with the realized conditions of  protective device with differential power and connectivity of zero and safety busbars  of the boards, which are directly supplied from the the city network to a common grounding of the object.
- In the premises and installations of alternating voltages above 1 kV, the system of protective grounding connected to the grounding of the object.

• Protection against the risk of overheating - fire or explosion, caused by overheating or damage of electrical equipment and lines is resolved by:
- Limitation of the size and duration of short circuit current of melting fuses or protection switches (with the trigger for protection against overload and short circuit).

• Protection against risk of adverse effects of static electricity due to the operation is resolved by:
- Connecting of all metal pipelines, fittings and conductive parts of equipment, where the during operation can occur static electricity on grounding electrode of object, whereby all conductive disruption on pipelines are galvanic bridged according to the Regulation on Protection against static electricity.

• Protection against risk of harmful effects of atmospheric electricity is solved by:
- Prescribed installation of lightning rods and using the appropriate standard material according to regulations of the lightning rod.

• Protection of low voltage in the networks from which are powered electric consumers is solved by:
- Setting the automatic circuit breaker with undervoltage protection in distribution board.

• Dangers and hazards due to the lack of lighting in the rooms are removed by:
- Resolved installation of of general lighting, which provides a level of brightness in accordance with standard JUS.U.C9.100 or recommendations of JKO.

• Protection from careless handling is resolved by:
- All elements in a control devices being clearly labeled.
- Application of elements that are selected for a particular purpose.
- Training and periodic testing of knowledge of workers on the planned safety measures while handling, at intervals prescribed by law.

• Protection from risk of mechanical damage is solved by:
- Proper selection of materials for construction and installation elements, cables and equipment, and using proper methods of depositing power lines and installation of materials, the realization of adequate protection of pipes and the proper locating of distribution boards in places where the possibility of mechanical damage is avoided.

• Protection against the dangers of dust, moisture and water in the electrical installations and equipment is provided by:
- Selecting the appropriate electrical equipment according to ambient conditions  prevailing in the treated premises

GENERAL NOTES AND OBLIGATIONS

• The Contractor is obliged to conduct a special study on planning and site work.

• Business organization in the capacity of the Investor is obliged to inform the competent inspection on the start of construction 8 days before commencing work. 

• Business organization in the capacity of the Investor is required to develop following normative acts in the field of occupational safety:
- Company’s Regulation on the Occupational Safety under the provisions of the above Act;
- Program to train and educate workers in the field of occupational safety;.
- Regulations on inspections, testing and maintenance of machines and tools;
- Other necessary documents related to the specific work of the organization, from the point of application of the latest scientific and technical achievements in the field of occupational safety.

• Business organization in the capacity of Contractor is required:
- To conduct training of of workers in the matter occupational safety.
- To familiarize employees with working conditions.
- To familiarize the workers with the hazards related to the work with subjects of installations and equipment provided to be incorporated into the facility.
- To perform testing of knowledge of workers and the capacity for independent and safe work at intervals prescribed by law.

According to the Law on Protection at Work of Montenegro, in the development of this project are applied all the required occupational safety measures necessary to deal with risks and hazards in terms of occupational safety. That has created the proper work conditions

TECHNICAL REQUIREMENTS FOR IMPLEMENTATION OF THE PROJECT

4

The subject project must be carried out in accordance with the Law on the construction and financing of capital construction, and in the spirit of applicable regulations and standards, by which is prepared for, this, project.

The investor is obliged, upon the receipt of the project, to arrange his technical control over the expert committee or organization that meets the requirements for audit activities of the project documentation.

In the case of any eventual objections of auditing commission, the designer is obliged to make changes in the project, if the objections are in accordance with technical regulations and terms of reference of investors.

All material installed in the objects must comply with JUS standards for that particular kind of material.

Contractor is obliged, prior to construction, to verify this documentation. If he finds that required modifications or variations are necessary or certain, both in terms of material and in terms of technical solutions, he must consult a supervisor or project designer. In case of major changes, he must obtain, from them, written instructions and approval for the proposed changes.
Embedding and assembly of individual elements of this object must be performed according to the technical description and bill of quantities of this project and the main design of the entire building and the attached drawings.
If necessary, the monitoring service can make minor changes to the project, otherwise there is required the consent of the Investor and the designer.
All changes to the approved project, the Contractor must enter into a project, which will be submitted to the Investor after completion of works.

For the safety of construction work contractor guarantees at least two years from the date of technical acceptance. All damage that would be occured during this period due to the usage of poor materials or bad workmanship, contractor is obliged to remove without the right to compensation.

Upon executed construction of the facility, must be carried out its technical acceptance and handover to the investor in terms of utilization.

All amendments to works which have an impact on the estimated value of the building must be approved by the investor or his representative.

The investor, or the authority or organization to which is transferred property and maintenance of facility, will keep one permanent copy of the technical documentation.
Investor is obliged to organize regular professional supervision during construction of the building, through the experts, if they meet the conditions provided by law, through the organization that created the technical documentation or through the specialized organization for this type of activity.

The obligation of contractor is to harmonize, during the operation, the works in this part of the project with works of the rest installation and the facility, in order to enable the works and to avoid additional costs of construction.

Equipment installed by the contractor, not products, is guaranteed according to the Warranty Certificate of manufacturers. Contractor is obliged to perform installation testing and commissioning. For this purpose, should be provided the necessary labor, materials, tools, accessories, measuring instruments and more. Note: Upon completion of installation and before commissioning the installation of voltage be sure to make measurements:

- Loop resistance

- Effectiveness of equipotential bonding (resistance between protective contact of electrical wiring and metal parts of other installations may not exceed the value 2 OM in any premises of the building).

- Ground resistance.
During the operation, periodically, and at least every other year, should be controlled loop resistance, the effectiveness of equipotential bonding and grounding resistance.
The results of measuring the loop resistance between the conductors mutually and between conductors and ground must be entered in the building log.

Residual current in each of the installations measured in dry and wet conditions must not be greater than 1 mA and resistance must be at a min.1000Om for eachvolt of nominal voltage (the voltage of 380/220V, the resistance is 380/220 KOM)

During construction of this installation, the contractor must take care not to damage the surrounding buildings, installations or other devices.

These general conditions are an integral part of the project study, and they are obligatory for producers.

TECHNICAL CONDITIONS FOR EXECUTING LOW VOLTAGE ELECTICAL INSTALLATIONS

2.1 
Technical requirements

These conditions are an integral part of the project and as such are bound by theinvestor and the contractor in preparing the projected installations must comply withthem, since they contain elements that are not listed in the technical descriptionand other enclosures, and are important for the work.
Therefore, in preparing the projected installation is necessary to comply with thefollowing:

GENERAL REGULATIONS
1. All electrical installations should be carried out according to the attached plans, invoice, technical description, the Regulation on technical standards for low voltage electrical installations ("Official Gazette", no. 53/88), corresponding JUS standards and technical conditions attached.

2. Before starting work, the contractor should be thoroughly familiar with the project and that all his objections, if any, timely delivers to the investor, or the supervisory board.

3. The investor is obliged to provide during the construction supervision of works.

4. If during the construction of a justifiable need for minor changes or deviations of the project, the contractor shall, for any such variation or amendment previously obtained approval from the supervisory authority. The supervisory authority shall, if necessary to meet the designer and the proposed change and ask for his consent.

5. The actual presentation of a particular installation is given in the description for that particular type of installation (text below).

6. All installation materials and equipment, which will be used to perform these installations, must conform to the standards.

7. Contractor shall submit the completion of the investor information on any changes in relation to the project.

8. All positions include the bill of quantities of equipment delivery and installation kit with the necessary elements and accessories for installation and commissioning.

9. Contractor shall perform work at the end of the safety and quality control of construction works in accordance with Art. 189-198 Rules on technical standards for low voltage electrical installations, and an investor submits the appropriate certifications.

INSTALLATION OF FIRE ALARM SYSTEM
in terms of the Regulations on technical standards for fixed installations of fire alarm
('' Official Gazette of FRY'', no. 87/93.)

Installation of fire alarm systems must be performed in accordance with the technical regulations for electrical installations in buildings.
Given the specificity of some of these installations, it is necessary as a supplement'' TO technical'' regulations, to respect these instructions.
If there are no applicable regulations, act according to VDE regulations.
If the alarm system linked to the TC devices must comply with technical regulations, guidelines and recommendations SW PTT.
Should be used (unless otherwise noted) conductor diameter of 0.8 mm, the thickness of the insulating sheath 0.6 mm.
Instead of individual conductors can be used on corrosion-resistant cables with insulation of thermoplastic (PP, PP00, etc.).
Conductor colours: colour negative conductor insulation is black, and if not possible, on connecting points are slip-PVC tubing (spaghetti) and thus is marked.
In positive conductors, for each group of detectors is chosen another colour, and if not possible, use a PVC tube (spaghetti) in colour, which is on the connecting points put on the wire.
For the protective conductor insulation colour is yellow-green.
Negative the positive signal conductors of the same group must be in the same insulating pipes or in the same cable.

The lead from the foothills to the bottom leads in one piece, without extensions.
It can be interrupted only with terminals at the foot of detectors.
Avoid parallel branches of the main dispatch loop lines.
Quiescent current, which is controlled by notifying lines, during operation before the switch should not be divided into the side branch.
Junction boxes are used only in exceptional cases (when the distance between the detector is greater than 100 m, the transition from water on the wire the cable conductors, etc.). The use of these junction boxes can be granted only by designer.
All connections must be well done, so as to provide secure electrical contact.
In cases where the alarm can trigger atmospheric disturbances, the signal cables must use shielded cables and shielded base.
Bases are shielded with a metal cover and mounting plate, connected to ground.
If shielded cable is intended only for part of the signal installations, must be between shielded and the rest of the installation of pole be mounted junction box corresponding to the installation regulations.
Harness and junction box should be connected on the yellow-green wire 1.5 mm2 of cross section, whose other end is connected to the connector for the ground control unit.
Connection of the conductor to detector is made ​​as follows: the outer cable jacket must reach into the bottom about 1 cm, then should be removed the insulation on the conductor so that it touches the terminals.
The wires should be as close as possible to the wall sockets.
If there are set two indicators of action, you must do specific lines from the detector.
Junction boxes must not be used

When installing a detector is required for:

a. automatic fire detectors:
- to mount and connect only the bases of detectors; inserts left in PVC bags,
- to mount detector base so that placing buds are directed vertically downwards,
- due to audit work, must be accessible by callers,
- under the base of detectors must be at least 30 cm free height,
- Minimum distance from the line of detectors and other equipment installations are shown in figure 1,
- Indicators of effects should be set to the gate to the entrys in the case of a fire alarm.

b. Manual detectors:
- Dirk of detectors must be affordable,
- Dirk must be visible,
- Dirk must be up to the 120-150 cm from the floor.

c. central device - while choosing the location must be taken into account the following:
- The room must be dry, eventually occasionally moist,
- Constant temperature should be min. +50 C, max. +300 C,
- The premises must be protected from direct sunlight,
- Middle of casing must be 1.5 to 1.7 m of soil,
- Left and right of the panel casing must be at least 50 cm free wall,
- Lighting should be good, and close the control unit must be available to a network socket connection.

The same conditions can be applied to the device for remote signalling.
To connect the control unit and the panel a remote signalling device may be used for low voltage conductors with thermoplastic insulation.
This connection is made ​​by authorized persons in accordance with the terms of TC Enterprises.
The battery power should be close to the control unit. Room temperature, which must be well ventilated with, should be between 10 and 200 C.
Accommodation battery packs are not allowed outside.
Each battery must have above them a minimum of 30 cm free height.
The battery is connected to the control unit with water whose cross-section depends on the distance, but not less than 2.5 mm2.
The positive battery cable is red and negative blue.
Devices for fire alarm systems must be grounded in accordance with JUS and applicable regulations.

SWITCHING SYSTEM FOR FIRE DETECTION INTO FIRST DRIVE

All of detectors bases and appliances must be definitely fixed and connected.

Inserts of detectors should not be placed in bases, but must remain in the plastic packaging.

Terminating resistors on group lines must be separated by single-pole, to be able to measure the insulation resistance of conductors.

Lines for the connection of the battery backup supply should definitely be installed but not connected.
A network connection must be made definitively, but the supply voltage must not be connected.

This means you are off and the switch and fuse.
Switching of the fire alarm system in the first drive is performed by authorized service equipment manufacturer, or an authorized organization that publishes the minutes and the certificate of correctness of the system.
Commissioning of the first operation is done before the technical review and acceptance of the building, so the Commission can be made available to the certificate of safety systems for fire alarm systems.
These technical requirements are an integral part of the technical description, Bill of Quantity and graphic documentation.
Installation of the complete equipment shall be performed according to the manufacturer of the equipment supplied, which is an integral part of these conditions and the overall project.

These technical requirements are made on the basis of instructions to perform the installation and erection works for the fire alarm devices.

SPECIFICATIONS FOR THE INTERIOR OF TELECOMMUNICATIONS AND SIGNAL INSTALLATIONS OF  THE BUILDING

1. These technical requirements are an integral part of project studies and as such are binding on the contractor. Everything possible is provided as a description of the project itself, and which necessary will be needed for the proper operation of installations, the Contractor shall timely report to the supervisory authority.

2.  Overall the installation must be carried out according to plans, the description of works from the calculation as well as existing regulations and standards in MNE for certain types of work.

3.  Material for the contractor must be of good quality and to match the existing standards. By making materials to the site supervisor shall review the same, and his condition state in the construction diary.

4.  In addition to the material and all work must be performed solidly, with a skilled workforce, all of which be later found that the broken, the contractor shall remove at its own expense with no right to compensation.

5.  Before starting work the contractor is obliged to mark the places to perform telephone, fire alarms, sirens, and the alignment of all lines for all installations,.

6.  Pipes and junction boxes must be isolated from the material and the deposit of their care must be taken not to destroy the walls and the laying of cables.

7.  Pipes must be laid so that the junction box between the two is not any place where it would be possible to collect the condensed water. In horizontal pipes laying between the two boxes have to make a slight bow with a crown of the top and drop over the pipes to the junction box.

8.  In parallel to the deposit of energy, telecommunications and signal lines, power lines are taken as the lowest, and the min. 20cm of them shall be telecommunication lines.

9.  The crossing of telecommunication lines to power lines should be avoided. At the intersection perpendicular distance between these lines must be at 10cm, and where it is not possible to set an insulating pad thickness 3mm.

10.  Branching and the continuation of the conductor have to be referred to the junction box of sufficient size to accommodate them can clear connection wires. The smallest inner diameter junction box must be at 70 mm. Connections must be soldered and insulated. Each type of installation must have a separate junction box

11.  The conductors of all types of installations have to be made of copper, designated types of insulation or sectional diameter as the plans, schematics and calculation.

12.  When threading the cable laying should be strictly taken into account that it can not break. In places the direction of change must be made of mild curvature radius of which shall be not less than 15 x outer cable diameter.

13.  The passage of the cable conductor pipe must be made in cable racks.

14. The cabinets have to be pickled sheet with the door, lock and key. Telephone splitter must be earthed. Transient grounding resistance must have a value below 10 ohms.

15.  If, while doing no matter what reasons the need for small deviations from the project, for any deviation must obtain the written consent of the supervisory authority. Larger deviations can be made only upon consent of the commission that approved the project.

16.  The warranty period for all the work is two years from the date of technical acceptance. For all the time the guarantee period the contractor is obligated to all the failures and shortcomings, arising due to poor workmanship or poor quality of the built-in material, remove at its own expense, without compensation. For defects caused by unprofessional handling is responsible contractor.

17. The cause of defects in the installation establishes a panel of three members: one determines the investor, another contractor, a third elected by mutual agreement. Commission decision is final and valid.

18. All waste and rubbish created in the preparation of the installation shall take away from the site at a place designated by the investor agreement.

19.  For unforeseen works or increase the volume of work must receive approval of investors.

20.  Upon completion of all works must be carried out testing of all installations under existing regulations. The results must be within the limits laid down regulations.

21.  If the installation and testing to be invalid, the contractor is required to bring it into proper condition at his own expense.

22.  Download the installation from the performers can be made only after completion of all works and testing of safety installations.

2.1.4 
LAYING OF CABLE INSTALLATIONS

          General conditions for laying FTP

1. These technical requirements are part of the main project for the LAN network, and the the contractor must comply with the works.

2.  All works must be properly executed in accordance with the main project and structural, international standards and norms of the equipment manufacturer, or the entire installation must be performed in accordance with international standard ISO / IEC 11801, to the a technical description, drawings, specification of equipment and materials.

3.  After issuance of equipment and materials to the site supervisor is required to perform a visual inspection of equipment received and that their condition is entered in the log building.

4.  During the works, minor changes in the project are approved by the supervisory authority, a substantial body approved changes that made an inspection of investment-technical documentation with the consent of the designer.

5. Work on the installation and testing of installations, as well as any changes in the project, the supervisory authority shall record in a log building.

6.  Supervision of the works is carried out by electrical engineers, specialized in this type of work.

7. All that is at work or later proves of insufficient quality, the contractor shall at his own expense to remove.

8. The Contractor shall carefully study the project in order to avoid potential disagreements and misunderstandings, and if there are some discrepancies between the project and the existing condition of the facility in propose to adapt the project.

9.  After installing the device and installations, a cable system, by maintaining the necessary undertake periodic (daily, weekly, monthly) inspections and tests installed equipment and enter findings and observations in the control book. These periodic inspections and tests are essential for maintaining high availability of structured cabling systems.

Special conditions for laying FTP cables  


1.  Before starting work the contractor is required to accurately determine andmark the position of all elements of the projected system (sockets, distribution cabinets, active equipment, cable channels, etc.).

2. Contractor shall specify the place where the are designed installations connected to existing installations,, and to determine and carry out electrical connections for installation.

3.  Cabling for computer networks use cables Cat 6 or more per ISO / IEC standard, tested to work at 450MHz.

4. The global structure of the network is type of stars (multiple stars). Each connection type is point to point.

5.  Every place where there are more FTP cables is called a communication hub. Communication can be a major hub for the entire network, main in for location, main of the one building, or locally.

6.  In the communications hub is installed active network equipment and patch panels in distribution the cabinet of appropriate size.

7. The communication nodes are placed in areas where prevailing office conditions.

8. All rack cabinets are closed (except for openings for cable and vents), and the front door with a glass is locked. 

9.  For rack cabinets that are mounted on the wall should be provided some reinforcement and holes for mounting on wall. Fixture on the wall should be performed by appropriate anchors and screws.

10.  FTP cables are terminating at the panel or outlet.

11.  FTP cable must not be interrupted and continued.

12.  FTP cable is running through the channels, or OG clips attached to the wall at a distance of 30-50 cm, or running through the corrugated tubing is set into the wall

13.  FTP cable laying route and marking is presented in graphical documentation.

14. Channels on laying the cable should be suitable covered over the entire length.

15.  FTP cable when pulling through and fixing should not the longitudinal twined, tied in a knot, nor in any way damaged.

16. FTP cable can not be stretch while pulling through.

17.  FTP cable is placed vertically or horizontally. Obliquely set FTP cables are not allowed.

18. When laying the cables must be strictly taken care of possible damage to cables. In places where cable route changes direction must be made of mild curvature bending cables, whose radius shall be not less from the eight times the outer diameter of the cable.

19. FTP cable is not allowed to be installed near the equipment, facility or source that can damage the cable.

20. FTP cable should not be set down and wriggled in the vicinity of heat sources (heating pipelines, radiators, stoves, heaters), and if it can not be avoided, it is necessary to make appropriate thermal insulation.

21.  FTP cable outside the building is set within single-pole PE hose, whose ends inside the building are protected from weather conditions.

22.  RJ plugs are placed at a height of 20 - 40 cm from the floor.

23.  On the RJ socket leave the reservation in the cable of 10 cm, and patch panel on the side of 30-100 cm, depending on where the patch panel is mounted(in a wall cabinet or rack cabinets)

24.  Immediately after pulling through each cable mark the same number to the both ends (the labels).

25. The numbers take according to cable jack numbers, so that the numbers increase clockwise on the clock, as seen from the front door in the room.

26.  After broaching the FTP cables, cords examine to the interruption and short circuit. All the correct cable end plug or patch panel, according to project documentation.

27. If there is a break or short circuit, the cable is pull and replaced it with new.

28.  Setting the RJ jack and patch panel perform by professional tool.

29. After setting outlets and patch panels to examine each line performances. 

30. To connect the wall socket and terminal equipment, patch panels and active equipment and patch cables are used to appropriate length.

31.  Parallel cable laying with electric power cables is made with minimum distance of 20 cm.

32.  Crossing FTP cables and electrical power cables is made at angle of 90 (.

Final  Provisions


1. The Contractor is obligated to, upon completion of all examination papers, test and examine complete cable system.

2. Contractor shall perform all repairs prior transforming of the projected system to the investor to use and operate.

3. The warranty period which is defined in the contract with the Investor shall not be less than one year, and must be calculated from the date of receipt of the technical installations, by the the relevant committee or from the beginning operation of the system.

4.  Commission for technical acceptance form the competent state authority that issued the building permit for the projected investment property.

5.  Quality control of construction works and functional tests and measurements are performed by the Commission for quality control established by the investor after the completion of testing contractor. If the Commission finds that the work is well executed, in accordance with project documentation and the applicable standards, the investor can contact the relevant state authority in order to form the Commission for technical acceptance and obtaining the license according to law for building in MNE. After obtaining a use permit, an investment property can be exploited.

6.  The Contractor is not responsible for failures resulting from improper handling of equipment and installations.

7.  The user is obliged to provide service and maintenance after the warranty period for the entire network.

8.  For everything that is not covered by these technical requirements the contractor is obliged to comply with existing regulations.
2.1.5  RACK CABINETS

It is necessary to install the standalone RACK cabinet size 42HU in technicall room in the basement.
The RACK cabinets are installed passive elements: 24-port patch panel, 50-port panel, the horizontal splitter for connection and power distribution panels with at least seven slots, and the active equipment for IP video surveillance system.

TECHNICAL CONDITIONS FOR HYDRO-TECHNICAL INSTALLATIONS

GENERAL TERMS:
The Contractor is obliged to study well all received projects and to compare them with the state of objects, and that all his disagreements, observations and comment submits to the supervisory body of investors, who in case of need will inform the designer. In parallel with the analysis of the project, the contractor analyzes also the material, and makes its own specification of it, taking into account not to change the material provided for the project if it is not necessarily conditioned. If during the execution comes to crossing of water and sewage pipes, water pipe should be installed above the sewerage. While performing plumbing and sewage pipes must be taken into account the harmonization with the architectural and constructive parts of the building and other installations in buildings. If there is a need for chisel of reinforced-concrete elements of buildings and foundations, it is necessary to ask approval of the structural designer of the building through the supervisor. Contractor is obligated to keep (installation) log on site where, together with the supervisory authority, writes regularly, beside performed activities, also his observations, concerns, seeking and orders. Also, the contractor must keep a building book with all the data for all completed works on the installations, as well as information on the type of materials and certificates.

Water supply

The volume of works
Works that are registered in the Bill of Quantity: Delivery of pipes, fittings and other materials, transportation to site, sorting, stacking and alignment, cutting and connecting of water supply network. All materials and works should comply with JUS standards and approval of the supervisory authority.

Contractor is obliged to study well and systematically the project, inspect all the length and dimensions of the projects and drawings, inspect and repair specification for ordered material, prior to procurement of materials must seek the approval of the supervisory body, that is, the material can be supplied upon approval of the supervisory authority, to sorts them on a specific location. This applies to the both, material and equipment for installation.

After this, contractor is obliged to do the mounting project of piping installation. The project should maintain a complete distribution network of pipelines and the whole necessary material fittings, organization of internal transport of materials. Only after the approval of the supervisory body, the installation of water pipelines can begin. All materials and articles that are not included in the priced bill of quantities, but without which it would not be able to guarantee the safety of the installation, will be fully completed. Subsequent payments will be charged only with the approval of the supervisory authority.

Specifications and design

All installation works must be carried out in accordance with the attached drawings, but if they are in some areas mentioned by mistake or omitted, they will be performed as if they were fully reported in the respective items of the project. The positions of equipment and piping connections are shown in the drawings and will be done according to them. Any changes must be chosen by the supervisory authority. The contractor has to do projects of implemented installations. Any change must be approved by the supervisory authority.

The contents of works

The works described in the survey and calculation include: procurement, transport, installation of piping and other equipment and devices planned on the water supply network. Insulation of pipe with the pressure testing, disinfection and rinsing of water supply network, as well as chemical and bacteriological analysis of water samples from the wiring in buildings.
Contractor is obliged to provide a complete equipment, plant of equipment, labour and materials necessary to complete all works in accordance with the instructions of the supervisory authority, regardless of whether it is specified or not. Contracted prices include all items if not paid separately.

Technical information and Drawings

Any work in performing plumbing, in a demanding project of security of water supply network that is not included in the specification or in the priced bill of quantities, shall be performed as if fully described in it. Positions of pipelines, terminals and equipment are shown in the drawings and should observe them as more as possible in accordance with building space and aesthetic requirements. True and proper setting is needed to ensure the maximum level of aesthetic and functional connection of sanitary facilities to the supply network. Careful positioning of pipelines and providing access to the pipeline, in this case, will avoid shearing and mixing with other pipeline installations.

Materials and execution – General
Before ordering any part of the the materials and equipment, the contractor is obliged to submit, to the supervisory authority, for approval three sets of drawings for execution, with full list (in duplicate) of all materials, fittings and equipment that will be applied. Contractor shall possess all the other details of the materials and equipment that may be required for each item. Approval of the material is based on data that are declared by producers. Any materials, fittings or equipment that is not in conformity to specifications and descriptions in the description of works can be denied.
Any material not in accordance with JUS standards can not be used. Contractor is obliged to organize the time of procurement of materials and equipment that can not be found at the nearby market.

It will not be taken into consideration requirements for the extension of the deadline or material change if it came because of lack of performers.

At the special request of the contractor, but with the approval and supervision of the designer, materials not listed in the priced bill of quantities will not be used. In this case, the supervisory authority must issue a written declaration of materials and equipment which are not consistent with those chosen by the investor or the technology that is envisioned in the project and will be applied during construction works as follows:

- Laying of pipes, materials, works, tests, and more.

The implementation of water supply network in facilities

Connecting cables should be run in a straight line perpendicular to the object with a small gradient toward facility. The depth of the pipeline connecting the facility to the port is defined in external water supply project. Distribution system of hot and cold water in the house is placed under the floor in a concrete channel floor. Passage of the pipeline, through constructive walls should be performed in a protective pipe that has a 40 m. higher profile than the outside diameter of the pipeline. Inter space should be fulfilled with plastic putty, and the ends should be closed with cement mortar. Vertical riser cables are designed in the grooves of the wall. Pipes of 2, 0 m are fixed with clamps (ror clip carriers). Pipes should not be leaned against the wall, but moved 2-3 cm away. Verticals should be in appointed with pendulum, and the horizontal branches slightly inclined to the vertical.

Pipes
The main basic (fundamental) distribution of water networks is provided by galvanized steel pipes for working pressure 12 bars. Pipe connection is done by the coupling (socket). We must take into account the isolation and protection of pipes. Pipes laid in the ground must be protected from corrosion by jute and two coats of bitumen. For pipe insulations within the building, which are kept visible, is designed armaflex as the lining, mineral wool, as protection of insulation, through rabic and a plastic sheet.

The assembly
The connecting lines of pipelines, on the exit of the building will be placed on the 0.80 m in the field. The pipes inside the building will be continued to 0.30 m below the ground floor. All works on laying the pipeline installation will be performed in a manner to provide a simple overview of replacing and repairing. Vertical and horizontal branches should be mounted on a wall or in a pre-prepared grip, and the pipe that should not lean against the wall, but they should be moved away 2-3 cm from the wall. All pipe supports should be mounted on the wall after placing protective pads.

All pipelines passing visibly through walls must be protected from corrosion, entering the walls and wetting of pipes. Pipelines should be fitted to the walls with steel clamps and protected against corrosion.
All work is carefully planned in advance to avoid subsequent damage to the structure. After approval of the supervisory authority can be measured right length of performed works of installation. 
All necessary fittings should be performed as if they are in the drawings. If you need any drilling into a wall, it will be done with the consent of the designer of structures, and drilling must be done very carefully. In this case, any damage on the plumbing works will be at the expense of performers. 
During installation of pipe all openings shall be sealed by protective caps and lids. After completion of the work all will be well cleaned. 
After completion of assembly should be carried out test of the water supply on test pressure, after which the network should be thoroughly rinsed and disinfected, and on the dispensers should be performed analysis of sanitary drinking water, after which the network can put into operation.
The inclinations

All horizontal pipes must be laid at an incline of at least 1-2%.

Attaching pipes to the building structure


Horizontal and vertical mounting pipes for construction should be only worked with steel clamps with rubber or plastic mats. Horizontal pipelines for construction should be obstructed with hanging with "U" clamps for hanging of construction and adjustable hooked rod with a burn. Material for the clamps should be according to standard of JUS.

Testing of pipelines on the test pressure

Test pipes on the hydraulic pressure, should be made at 12.0 bar, according to JUS standards. Determined by the pressure of 12.0 bar, will be carried out in duration of 1 hour or until you perform a complete overview of all connections. Putting the network under test pressure must be performed repeatedly during the 2 to 4 hours.

Isolation

Insulation should be made with armaflex pipes for thermal protection of the pipeline from the polypropylene pipes.

Disinfection and rinsing the network

Disinfectant will select the contractor in accordance with the sanitary inspection of the city, and the National Institute for Health Protection as well as the control of rinsing and disinfection. The dose of chlorine for disinfection should be in range 10 – 20 mgdl / h. Chlorine dose is prescribed by an authorized representative of the sanitary services.

The dose of chlorine for disinfection should be in range of 10 - 20 ° mg / 1. It is considered that it is sufficient 30-50 mg / l. In this case, the dose is prescribed by a professional service institute for health care.
A lower concentration (10 mg / 1) is recommended when chlorine remains in contact 12-24 h.
Normally time for operation of chlorine takes 3-12 hours.

Higher doses of chlorine are used when the pipe is known to contain organic matter, which is impossible to remove by rinsing or when it is necessary to shorten time of disinfection. Minimum duration of disinfection should be approximately between 30-60 minutes. Adding chlorine can be made through the left port. 
The discharge of water is performed on the downstream location, as long as chlorine is clearly felt.

Parts of the network that are not disinfected must safely be excluded from part of a network that is disinfected.

Institute for Health Protection should ensure the protection of workers in disinfection, as chlorine is a health hazard if not carefully handled.

The responsible manager should also provide (through public notices, etc.) that comes that someone uses water which is used for disinfection (referring to the plant manager - users).
When time for disinfecting ran, the pipeline should be tested with clean drinking water until obtaining pure drinking water (with tolerable concentration of chlorine).

SEWAGE
The volume of works

Works that are registered in the Bill of Quantity: delivery of pipes, fittings, equipment and other materials, transportation to site, sorting, stacking and storage, cutting and connecting of sewage pipes, connecting fittings, installation of sanitary equipment, sanitary facilities and connecting of the facility to the sewerage network, equipment and all other works should comply with JUS standards and approval of the supervisory authority.

Contractor is obliged to study well and systematically the project, inspect all the length and dimensions of the projects and drawings, inspect and repair specification for ordered material, prior to procurement of materials must seek the approval of the supervisory body, that is, the material can be supplied upon approval of the supervisory authority, to sorts them on a specific location. This applies to the both, material and equipment for installation.
After this, contractor is obliged to do the mounting project of piping installation. The project should maintain a complete distribution network of pipelines and the whole necessary material fittings, organization of internal transport of materials. Only after the approval of the supervisory body, the installation of water pipelines can begin. All materials and articles that are not included in the priced bill of quantities, but without which it would not be able to guarantee the safety of the installation, will be fully completed. Subsequent payments will be charged only with the approval of the supervisory authority.

Specification and design

All installation works must be carried out in accordance with the attached drawings, but if they are in some areas mentioned by mistake or omitted, they will be performed as if they were fully reported in the respective items of the project. The positions of equipment and piping connections are shown in the drawings and will be done according to them. Any changes must be chosen by the supervisory authority. The contractor has to do projects of implemented installations. Any change must be approved by the supervisory authority.

Content of works 

The works described in the survey and calculation include: procurement, transport, installation of piping and other equipment and devices planned on the water supply network.  Contractor is obliged to provide a complete equipment, plant of equipment, labour and materials necessary to complete all works in accordance with the instructions of the supervisory authority, regardless of whether it is specified or not. In this case, the contract price will include all these items if they are not paid separately.

Technical information and Drawings

Any work in performing plumbing, in a demanding project of security of water supply network that is not included in the specification or in the priced bill of quantities, shall be performed as if fully described in it. Positions of pipelines, terminals and equipment are shown in the drawings and should observe them as more as possible in accordance with building space and aesthetic requirements. True and proper setting is needed to ensure the maximum level of aesthetic and functional connection of sanitary facilities to the supply network. Careful positioning of pipelines and providing access to the pipeline, in this case, will avoid shearing and mixing with other pipeline installations.

Material and execution – general

Before ordering any part of the the materials and equipment, the contractor is obliged to submit, to the supervisory authority, for approval three sets of drawings for execution, with full list (in duplicate) of all materials, fittings and equipment that will be applied. Contractor shall possess all the other details of the materials and equipment that may be required for each item. Approval of the material is based on data that are declared by producers. Any materials, fittings or equipment that is not in conformity to specifications and descriptions in the description of works can be denied.
Any material not in accordance with JUS standards can not be used.  At the special request of the contractor, but with the approval and supervision of the designer, materials not listed in the priced bill of quantities will not be used. In this case, the supervisory authority must issue a written declaration of materials and equipment which are not consistent with those chosen by the investor or the technology that is envisioned in the project and will be applied during construction works as follows:

- Laying of pipes, materials, works, tests, and more.

 Contractor is obliged to organize the time of procurement of materials and equipment that can not be found at the nearby market.

It will not be taken into consideration requirements for the extension of the deadline or material change if it came because of lack of performers.
Pipes
The project anticipates that be sewer system should be performed of low-noise sewer pipe "PIPELIFE STILLE", a connection of sanitary sewers and facilities for street drains are designed of plastic sewer pipes  type SN4  of hard PVC. Pipe will be connected in the sleeve with the seal with a rubber sealing ring.

Fastening of pipes

Sewer pipes that lead to the walls or in the grooves (grips) should be consolidate only by pipe clamps beneath the pipe spigot. 
To KK pipes must use pipe clamps such that they agree with the outer diameter. Pipeline should be fixed by stationary and movable clips. Stationary clamps, close to the the sleeve clamps should be fixed and fittings directly fixed to the socket. Movable clamps allow movement. The distance between the pipe clamp is:

- for horizontal connecting pipelines 10 x outer diameter dl dl,

- for maximum vertical pipelines 2.0 m.

Assembly
Before start of installing and setting up sewage, the whole procedure must be well and carefully planned, to avoid subsequent drilling of walls. Contractor is required to provide, in advance, all openings in walls and slabs to avoid subsequent drilling.
Once the supervisor approves the samples submitted by the contractor, must be made accurate measurement of dimensions. All required joints should be performed even if they are not shown in the drawings. Subsequent drilling of walls should be done with the consent and with great attention of designer of construction. Any damage that occurs due to subsequent drilling will have to be repaired at the expense of the contractor. During the setup installation, pipes openings must be closed temporarily by plugs or caps and pipes must be tightly linked. At the bottom of each vertical should be intended revision pieces which will be presented on the openings in the wall and mounted nickel plated door of attractive design and good quality.
Also, at all places provided for on the horizontal recipient canals, should be installed revision pieces, or channel pipe, as shown in the project, and should be provided access to them. All outputs of vertical ventilation should be completed on the side of the facade. The complete installation should be performed according to JUS standards.

Network in the field should be set on a base of petty dry and sifted sand in engineered flooring.
On the network should be performed the revision concrete manholes in all according to enclosed drawings in the project. Manholes should be made from compacted concrete MB-20 with a reinforced concrete slab with a opening in which should be installed cast-iron covers and creepers. Manholes should be rendered and faired to the black gloss. In the manholes on the sewer pipes should be installed the revision fittings or channel pipe, as anticipated by the design. In the manholes should be installed cast-iron creepers. Manholes should be rendered and faired to the black gloss. After installation, there should be made a waterproofing test.
If there is some defect, failure of the system must be repaired. All repairs carried out in order to adapt the system to the performing standards, shall be made on the account of contractor while the contractor has no right on the price increase caused by this additional work.
Verticals, drains and sanitary facilities will be tested separately in the entire sewer system.

Possible blockage of pipes should be found and removed while the entire system should be tested on the hydraulic effects, including delays of drainage water in all floor openings.

Sanitary equipment and accessories

All sanitary equipment and accessories must be the product of known and recognized local companies, and the colours and shapes and sizes selected by the designer.

A detailed description of the sanitary facilities with associated gallantry is given in the priced bill of quantities.

Drains
Sewerage drains should be located on all compounds, of channels or sudden changes of direction, as shown in the drawings. Sewer drains should be done from compacted concrete MB-20 and in all according to enclosed drawings in the project. Drains must be properly executed with properly the developed channel pipe and all equipment according to priced bill of quantities. Sides of sewer drains should be concrete and leaned 1:6 to channel pip, and the angled side and walls should be processed to have a strong and smooth surface which is achieved by coating with cement mortar plastering to the black gloss.
Examination of sewage installations in the building

Regularity test of sewage network in the building is done in three stages:

The first stage involves the examination of the lower drainage  network from KC pipe before burying the trenches. This is is when controlled the slope of the channel by the plan and hermeticity constituent pipes. The slope should be checked by levelling, screed or by spirit level. To check the correctness of the connections (joints), the whole system should be filled with water, as previously clogged channel at the lowest end. Final pipelines should be filled with water and kept under a pressure of 5 m of the water column for 1 hour. 
Satisfactory impermeability there is no water loss is achieved when during the 15 minutes.

The second stage is performed when it's conducted the whole network with vertical branches. Testing is done by water or air. 
Water testing is done partially for particular verticals, as all the ends of branches being well clogged previously, except the uppermost part through which the network is charge. Testing is done under the pressure of the water column of about 0.3 atm of effusion. If within 15 min all the bands are held, it is a sign that all connections are correct.

By air is examined the entire vertical networks, using the compressor with pressure gauge. The compressor is connected to one of the openings while all the other are well clogged. Test pressure is 0.35 atm for 15 min.
 A minimum pressure drop means that some connection passes and the same must be brought into proper condition.

The third phase covers the control of sanitation with leaching and accumulation of water and similar, and if there is no change on the network (all siphons hold water) installation is correct.

While testing is not performed, should not be closed the chutes of pipes nor taken the surface to the floor.

During the examination of sewage network should be kept a log and submitted along with other documentation.

After completing installation of sanitary equipment, the entire installation should be regulated so as to open all poured places up to the maximum and water let into the sewer. On that occasion should be performed rinse of sewerage system and control of the operation of washer of electric water heaters and other sanitary accessories. This regulation should be used for another check of the correctness of sewage by control of water runoff.

TECHNICAL CONDITIONS SETTING VERTICAL AND 
HORIZONTAL TRAFFIC SIGNALLING AND RROAD EQUIPMENT

Traffic signs by their nature, meaning, form, color, size and mounting arrangements are designed in accordance with European standards EN regulating this area.

All planned traffic signs correspond to its size and color to the level of public road and on that basis are determined shapes and colors of traffic signs and defined with all relevant standards. At the layout plans, the signs are given in the appropriate colors, sizes, positions in relation to the chainage and mounting arrangements.

In designing road signs on this road route it should be applied retro-reflective sheet, class II, which must have a minimum strength of retro-reflection of 250 cd/lx/m ² for the white, 170 for the yellow color, 45 for green and red and 20cd/lx/m ² for the color blue, and the connections should be applied retro-reflective foil class I, which must have a minimum strength of retro-reflection 70 cd/lx/m2, 50 for yellow, 14.5 for the red, 9 for the green and 4cd/lx/m ² for the color blue.

Membrane must be stable to ultraviolet radiation and damage to the application of the aluminum substrate thickness of 2.00 mm with reinforced frame and a horizontal reinforcement which guarantees quality and durability of traffic signs.
Durability of traffic signs must be at least five years from the date of installation, that is, seven years from the date of manufacture.

Traffic signs must be made of anti-corrosive aluminum sheet quality 99.5% aluminum content.


The back of the sign must be coated with a thermosetting plastic layer of gray. 

Also, the back must be a permanent designation of the date of manufacture.


Retention of signs must be made of anti-corrosive material and must have corrosion protection upholstery (en EN 12899-1:2002 - stood vertical traffic signs).
Traffic signs with larger superficial is 2 m² or more, made more than profiled segments to be joined into one unit.


Fastening traffic signs must be done so that the front of the sign has no visible fixings. We should pay special attention not to apply the screws and plates from other types of materials (iron, etc.) due to the appearance of electrolysis. Fixing should be set so as to prevent rotation around the pole, of traffic signs.


Pillar holder should also be provided from turning into a concrete placing anchors or forking the end of the concrete pillars. Height of concrete pillars bracket of the sign should be 0.60 m. The concrete mark is MB20.

Traffic signs are attached to the building blocks of a minimum diameter of 50 mm(2col) made ​​of steel tubes and protected from corrosion using hot dip galvanizing. 
When, at one pole are two traffic sign, pole mount should be further enhanced by placing the oblique struts of the same diameter or pole mounting bracket diameter 62.5 mm (2.5 inch) to prevent tilting and overturning due to signs of a strong gust of wind which in this area can be expected.

     
Traffic signs of larger dimensions such as signpost are placed on the I beams. 

The number of carriers depends on the surface of a road sign.

      
Traffic signs are placed at a height of 1.4 m from the ground (shoulder) to the lower edge of the sign on the right side of roadway except for the sign to indicate the mileage to be set at a height of 1 m, and the eventual signs to be mounted on a sidewalk or pedestrian path and the minimum vertical distance of 0.30 m between the pavement edge and the nearest edge of the sign.  

Installation and use of signs on the roads, is defined by the regulations and laws: the Law on Basic Road Safety Act, the Regulations on the roads and traffic signs on roads.

Elements and their measures for graphical representation of traffic signs on roads and road signs are defined by Yugoslav standards YUS.Z.S2.301 to 322nd.


Basic geometric shapes of traffic signs on roads are an equilateral triangle, circle, square, rectangle, rectangle with chevron and proper completion of octagon.

Deviation from the established measures of dimensions is allowed in the range of 2%. The overall impression of symbols or signs may not be amended by tolerances. The letters and numbers that are used on traffic signs, road signs and supplementary plates must all comply with standards YUS.U.S4.201 to 204th

Traffic signs and supplemental table are drafted for use in all weather conditions with temperatures ranging from -40 to +50 ◦ C and relative humidity to 95%.

Traffic signs are placed so that they deviate from the horizontal plane to a maximum of 3 to 5% in the field from normal to the axis of the road.

Work on the installation of signs and sign includes the procurement and delivery of signs, excavation and concrete foundation with setting up and installing signs.

Payment is made by a character piece set and individually agreed price in relation to different dimensions and wording of signs.

HORIZONTAL SIGNALING

Horizontal elements for signaling are vertical lines, horizontal lines and figures that are project provided for the separation and routing of traffic flows and marking the edges of surfaces which are not intended to propel the vehicle.
All markings shall be performed according to Yugoslav standards for main roads and compliance with European standards (EN 1436:2008 en, en EN1463:2001, EN 1463:2001-1 / A1: 2004en, EN 1463-2:2001 en , EN 1423:2004 and eN 1424:2004 en en). Labels are used to define the detailed purpose of traffic areas.
For all the presented vertical and horizontal lines on the road should also be provided good night visibility (R2),daytime visibility (Q2) and night-time visibility in wet conditions (RW1).
Other horizontal signs (signs, arrows, boxes for routing, etc.) should be performed with classic painting. Color must be retro-reflective characteristics of the YU standards with the corresponding coefficient of retro-reflection of class II.
Before you start painting the surface should be dry and clean because of the quality of adherence and to guarantee long life. When mixing colors and retro-reflective glass beads, weight ratio must be at 1 kg of paint: 0.20 kg retro-reflective beads which guarantee the required level of reflection.

When performing work on horizontal plates, the Contractor shall before commencing work, on the performance of the supervisory engineer to submit data, with which the materials and colors will be derived works, and manufacturing specifications attached materials (paint, glass beads, thinner, storm lines, etc. .)with instructions for their use.

After the paint, the contractor must provide certificates of quality and color of the applied amount of retro-reflective beads.
Before applying paint pavement surface must be completely dry, clean, dust and salt residue. Oil and other greasy stains must be removed previously. Devices and machines for

painting on the road must be self-propelled. The dosage amount of paint and glass beads shall be automatically regulated.


Apparatus for painting shall be so adjusted as to ensure the required geometry of the mark and even application of paint and reflective glass bead.
All road markings are provided on the plans of horizontal and vertical traffic signaling equipment and the proper sizing and a description of certain dimensions and arrangements of which the extent of the plans are given in writing.
Changing the established forms of pavement markings according to the standards, such as deformation marks, incorrect execution of marked areas or insertion of other elements, are not permitted.
Signs which are not in accordance with the proper perspective must be permanently removed.

After application of pavement markings, the time until the moment when by signs can performs traffic, or duration of restrictions on traffic across the pavement, at least 45 minutes.

Work is performed in a dry period with a temperature of +10 C to +30 C, relative humidity up to 85% and road surface temperature of +5 C to +45 C.
On new asphalt roads are performed only temporary tags that are replaced by permanent stabilization after the final layer of asphalt.
Minimum thickness of dry layer thin plates is, for longitudinal markings 0.200 mm(up to 4000 vehicles / day) and 0250 mm (more than 4000 vehicles / day) and for transverse markings 0.250 mm (up to 4000 vehicles / day) and 0300 mm (over 4000 vehicles a day).

In case it is noted more than 10% of the label with thickness less than the minimum specified, the layer must re-apply.
Pavement markings should be placed pursuant to the project which is consistent with vertical traffic signs.
Working on printing of horizontal traffic signals include: supply and delivery of appropriate colors and other materials, surface preparation for painting, inking, and providing for drying period.

Payment is made per unit of inflicted marks in accordance with standards and the project and based on individual contract prices for certain positions.
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