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TECHNICAL DESCRIPTION FOR UNDERGROUND GARAGE AT 13. SQUERE IN PLJEVLJA
As for the number of floors, the structure is underground. By the size, height, function and design the structure is an open underground garage with natural ventilation and open parking area on the roof.
LAYOUT:

Town planning layout, construction and boundary lines are taken into consideration during the building design. Total surface area of the structure designed on the given location is P- net=1672.22m2.  The lower level of the structure consists of parking space for vehicles which is entered through the slope ramp. The upper level of the structure, which is partly a plateau in front of the Cultural Centre, is also a parking space with access from the city road. A room for storing sprinkler system equipment for fire distinguishing is located within the basement area. Structure is appropriately leveled and adjusted to the terrain, access roads and infrastructure. Funding is limited by the terrain level. Location layout defines the accesses to the structure from the surrounding roads in terrain elevation. Vehicle parking is organized in accordance with the location layout which includes access from the city road.  

STRUCTURE:

Garage structure is reinforced concrete frame in two orthogonal directions. Plate floor is reinforced concrete ribbed slab, thickness d=14cm. The structure is funded on the footing and exterior walls are from reinforced concrete d=25cm and are funded on strap footing. Garage height is 300cm. 

Garage is funded on pad foundation and strips which are connected by reinforced concrete slab, reinforced in two layers d=12cm, placed over the fine grained concrete 5cm layer for hydro insulation protection. Perimeter walls of the basement are from reinforced concrete d=25cm with vertical hydro insulation and wall protection from d=12cm brick. 

Longitudinal lighting and ventilation hole with bar leaned against steel profiles is placed along the dug part of the basement wall. Garage entrance is longitudinal and in the front part, while the dug parts of the reinforced concrete wall have ventilation openings between the columns. 

Fence on longitudinal and partly on lateral ends is 110cm high and consists of vertical columns Ø= 76.1/4mm with steel sheet canvas d=6mm, including openings for steel cords Ø6mm. Steel pipe handrail Ø48.3/4mm is at the top of the fence. Fence is to be lead coated and painted in colour chosen by the designer.  
CONSTRUCTION SPECIALIST WORKS
HYDRO INSULATION

Endangered zones of the garage are properly insulated against dampness by horizontal and vertical insulation.  

Horizontal insulation of plate floor is placed on reinforced concrete base - tiles d=10-18cm.  Hydro insulation protection ISOSTUD membrane from high density polythene /HDPE/ resistant to chemical agents and mechanical pressure /250 – 350 KN/m2/ is placed over hydro insulation consisting of “Trabis-2” bands, bitumen coating, Kraberoid blank, bitumen coating, aluminum foil, bitumen coating, Kraberoid blank, bitumen layer. Stone tiles d=5cm in sand layer d=4cm are placed over the hydro insulation protection. Vertical hydro insulation is placed on concrete basement walls in the following layers: cold bitulit coating, hot bitulit coating, Kraberoid blank, bitumen coating, aluminum foil, bitumen coating, Kraberoid blank, bitumen coating. Hydro insulation is protected by 12cm bricks. 

Horizontal insulation in the floor is on reinforced concrete base with Q84 which consists of "trabis-2" band, Kraberoid blank, bitumen coating, aluminum foil, bitumen coating, Kraberoid blank, bitumen coating. Hydro insulation is protected by a layer of fine grained concrete d=5cm. 

METALWORK 

Fence in plateau area is from metal bearing structure Ø76mm with steel bands 6mm at a distance of 150cm. The upper zone has one row of round pipes Ø48mm. Steel cords Ø6mm are between the columns and the upper zone. 

As for the basement area, the front part has bars in box section frame with horizontal bands at a distance of 8cm. 

Bars in the floor in front of the entrance are laid on angle L profile, as in accordance with the drawings. Lighting and ventilation holes are covered by bars in box section frame leaned against the walls of the holes.

Openings in the underground area of the garage are closed by bars in box section frame between the columns on northwest facade.

Structure metalwork is lead coated and painted twice in color chosen by the designer. 

INTERIOR WORKS 

FLOORS
Floor in the basement area which is intended for parking is from asphalt which slopes towards the catches. 

Floor in basement technical room is made from cement screed. 

Floor on the upper plateau is made from stone tiles in two colors, including  molded stone banking which prevents the vehicles from coming close to the fence.  
    WALLS AND CEILINGS

Interior walls and ceilings are painted by façade paint, the color of which is chosen by the designer.  

Exterior walls are treated with acrylic marble render, the color of which is chosen by the designer.   

INSTALLATIONS 

The structure is equipped with water supply, sewage and electrical installations, all in accordance with the regulations. Technical descriptions are subject to other separate designs. 

The underground part of the garage has natural ventilation through longitudinal openings on northwest façade and across openings on the manholes between the columns. There are 6 openings on both sides; dimensions 700/65cm. Dry Sprinkler system for fire extinguishing is installed in underground area of the garage.  

Landscaping, sidewalks and parking space designs are subject of a separate project. 

TECHNICAL DESCRIPTION OF THE STRUCTURE


Accompanying the Final Design of Underground Garage at 13 Jul Square in Pljevlja 


Underground garage at 13 Jul Square in Pljevlja is a structure consisting of one dug floor. The structure is intended for parking passenger vehicles.   
Garage structure is designed in the form of mushroom slab leaned against column capitals and reinforced concrete walls which are on the garage perimeter.  
Distance between the columns is 7.50 m in longitudinal direction and 8.00 m in transverse direction. 
Slab dimension is 22 cm, while the dimension of the columns is 45 x 45 cm. Dimensions of the capitals are in accordance with calculated penetration hyperbola.  
Distance between the columns slightly departs from the distance defined in the preliminary design due to the need of adjusting the structure to the layout of surrounding buildings.  
Staircase is steel structure in the form of cantilever fixed to the wall.  
Columns are funded in pad foundation which is connected by AB beams, while the walls are funded in AB foundation strips. 
The given dimensions of mushroom roof, columns and capital have been recalculated in structural analysis. Access road for the fire truck is planned through the Garage. Therefore, the load of two fire trucks has been included in the calculation of Garage structure, which proved the need of increasing the slab dimensions as compared to those given in preliminary design.  
Calculation of the loads relevant for structural design has been performed on a model designed from line final elements for specific structure cross-sections. The fire truck load in specific cross-sections of relevant positions has been calculated. Structural design of the elements in specific cross-sections has been performed for extreme values of fire truck load.  Extreme values of the fire truck load have been obtained by changing the position of the fire truck. Having in mind the features of the structure and mushroom roof, the loads on the design model have been controlled on two-dimensional final elements for specific slab segment.  
All structural elements will be made of concrete, type MB 30. RA 400/500 steel will be used for reinforcement.  
Reinforced concrete walls at garage perimeter will protect the structure form seismic influences. The walls have been accepted as means of fencing the structure and thus their seismic strength is larger than necessary. However, the strength of the walls has not been proved in the structural analysis. Dimensions of AB elements above the staircase area are very massive due to architectural form of the structure. Reinforcement of AB elements will be given in reinforcement design.  
Structural analysis has been performed on a PC in SAP9O I KONT structural design program, as well as in EXCEL.  
The design has been performed in accordance with the Rule Book on Technical Norms for Concrete and Reinforced Concrete (SE11SFRY, no. 11/87). 
Construction works are to be performed in accordance with the valid regulations and in presence of Site Supervisor. Only the materials which are in accordance with the valid standards and have positive certificate of compliance issued by authorized institution can be used.  
Even though the structure may seem simple, its construction is quite complex due to large dimensions of the base and slab load. Construction stages and concreting breaks are to be planned in a way which will eliminate concrete contraction load as much as possible. Therefore, concrete design is to be completed prior to concreting the slab.  
Contractor is to pay special attention to installment of granite and insulation on the ground floor. Defined thickness and the weight of layers above the slab are not to be exceeded. The falls of the upper surface are to be planned in detail in order to make them ideally flat.  
Structural design changes are not allowed without the approval of Responsible Designer.  

RULE BOOKS APPLIED FOR STRUCTURAL DESIGN 

1.    Rule Book on technical norms for concrete and reinforced concrete BAB87, including all standards referring to aggregate, cement, water, concrete additives, reinforcement and other related items

2.    Rule Book on technical norms for constructing buildings in seismic area 

3.    Load related standards

· JUS U.C7. 110/1991

· Basics of construction structure calculation. Wind load.  Basic principles and aerodynamic principles of wind 

· JUS U.C7. 111/1991.

Basics of construction structure calculation. Wind load. Dynamic coefficient and aerodynamic wind pressure.

· JUS U.C7. 112/1991

Basics of construction structure calculation. Wind load. Building wind load.

·  JUS U.C7 121/1988

Basics of construction structure calculation. Useful load of residential and public buildings.

·  JUS U.C7. 123/1988

Basics of construction structure calculation. The weight of the structure itself, non-structural elements and stored elements which are not taken into consideration during structural design. Density.

4.    Base for calculating supporting structures in steel 

· JUS U.E7. 150/1987

Welded supporting steel structures

5.    Standards referring to the stability of supporting steel structures

· JUS U.E7. 081/1986

Central pressed bars of single constant cross-section 

· JUS U.E7. 086/1986

Defining the length of bar buckling

· JUS U.E7. 096/1986

Bars exposed to compression and bending

· JUS U.E7. 101/1986

Side buckling of the supporters

· JUS U.E7. 121/1986

Calculation of sheet-metal buckling 

· JUS U.E7 131/1980

Base and hinges of supporting steel structures

TECHNICAL DESCRIPTION OF WATER SUPPLY AND SEWAGE OF GARAGE IN PLJEVLJA

WATER SUPPLY NETWORK

SPRINKLER SYSTEM 
The underground garage will have an automatic dry sprinkler system for fire extinguishing, since there is a possibility of water freezing in the pipes. Distribution pipes of sprinkler installation, up to the alarm valve, will be constantly filled with compressed air, while the supply pipe, up to the alarm valve, is constantly filled with water. Alarm valve is located in the room with constant temperature above +5°C. Inexhaustible water resource for fire extinguishing is to be provided. City water supply network has sufficient quantity of water and pressure for normal operation of sprinkler system. 

Initial parameters are the following:

· wetting intensity 5mm/m2

· simultaneous sprinkling surface 150m2

· maximum protection by one nozzle 9m2

· maximum distance between the nozzles 4m

· maximum distance between the nozzle and the wall 2m

· maximum distance between the nozzle and the ceiling 3m

Sprinkler system is an automatic installation for initial fire extinguishing by water jet, the nozzles of which are closed prior to activation. Each nozzle has an exit lid which closes the opening.  At the temperature of 68°C the nozzle lid breaks and the air starts running out, alarm sprinkler valve is activated and water starts running through the nozzle. Fire extinguishing is performed by a specific number of nozzles, depending on the fire spreading speed. Distribution system is made of steel weldless pipes. Pipes are visible under the ceiling and the nozzles are directed upward. Valves for distribution system deaeration are planned. 

Sprinkler nozzle R1/2“was accepted. Sprinkler nozzles are placed upward and are installed directly onto the pipes. Minimum allowed pressure on the nozzle is 0.5 bars.
HYDRANT NETWORK
Water supply installations were carried out 1m from the object. There is no sanitary water inside the garage. Interior hydrant network with four interior hydrants on lower garage floor is planned. Since the upper garage floor is opened, it does not need interior hydrant network because, in case of fire, the upper floor can be treated by external overhead hydrants. 

Water pipes on the lower garage floor are made of galvanized steel. Interior hydrants are placed in appropriately equipped metal cases. Necessary pressure on interior hydrants is 2.5 bars. Pressure on the connection is to be 4.0 bars. Interior hydrants are installed 1.5m above the garage floor.

SEWAGE

Foul sewage is not planned, as there are no foul waste waters from the object.

Waste water from cleaning the lower garage floor is collected to gulley grid, directed to the sewage and led to installed fat and oil separator, and further into the storm drain. Fat and oil separator is in the garage and has a cast-iron cover in the elevation of garage lower floor. The basic set up of the separator was accepted. 

Storm water from the upper plateau of the garage with drain channels and gutters is collected and led to storm drain on the upper side of the object. Vertical gutters are placed on each 7.5m. Storm water from drain channels in the air shaft is also collected. Exterior storm drain is connected to inspection chambers or directly to sewage pipe. 

TECHNICAL DESCRIPTION OF ELECTRICAL INSTALLATIONS 

For Underground Garage at 13 Jul Square in Pljevlja
Structure, which is the subject of this Design, is city garage for parking vehicles in two layers: a basement area and plateau. Park with pedestrian paths is planned next to the plateau. This technical description includes only the installations within the garage. 

POWER SUPPLY 

Garage is supplied from the power substation 10/0.4kV power 630kVA "Hotel". A cable with low voltage outlet PP00 4x25mm2 is laid from the power substation to connection cable cabinet (marked as KPK in the design) on the façade. Cable PP00 4x25mm2 is placed from KPK to MRO, in the wall of the entrance part of the garage. KPK consists of three bases of high voltage fuses 125A and blade circuits 63A which protect the main supply cable, laid from KPK to MRO, from overload and short circuit. 

MEASURING POWER CONSUMPTION 

Power consumption will be measured by three-phase two-rate meter 10-40A which measures power consumption, as well as by MTK device.
CONDUIT BOXES 
Garage has a distribution box of the measuring group which consists of two mechanically separated parts. One part contains equipment for measuring power supply consumption and the main switch 63A, while the other part is planned for automatic switches 16A for protecting lighting circuit. The distribution box also includes 25 A contactors which are used for switching on the lights. Contactor signal is obtained by single-phase drum-type switches 16A 1-0-2 which enable manual or automatic (movement sensor) switching.  

Fuses are automatic with reaction curve C and breaking capacity of 6000A similar to the type produced by Schneider Electric Multi 9.

Conduit box is made from double pickled sheet, minimum thickness 2mm, painted in basic and finishing dye, including padlock with appropriate bushing and key. 

    INSTALLATION AND EQUIPMENT 

All garage installations are placed on the wall, while the cables are laid in cable cabinets and in POK trays. Cables are placed in perforated metal cabinets, width 50mm and 100mm. Cable types are PP00-Y 3x1.5mm2

LIGHTING INSIDE THE GARAGE 


Photometric calculation has defined the number of lights with two fluorescent pipes 36W protected by IP65 with PC cap.  Lighting is switched on at conduit box which has two drum-type switches 1-0-2 enabling both manual and automatic switching. Automatic switching is performed by means of movement sensor signals which are located on several different places within the garage. A group of lights is switched on by means of 25A contactors. If night guards are provided, there will be no need for automatic switching. The design includes a specific number of anti-panic lights, power up to 8W with autonomous power supply for 3 hours. Cable PP00-Y 3x1.5mm 2 will be used for lighting installation. 

TOUCH VOLTAGE PROTECTION 

Touch voltage protection will be performed by TN-C-S system, i.e. earting of neutral. Four-fibred cable with PEN fiber is laid from TS to KPK, as well as from KPK to the main conduit box. Five-cord system will be used from GRO to other RO, i.e. consumers. Protection bus bar in GRO is to be connected to bus bar type zero, and then to equipotential rail. Along with the main conduit box, equipotential bus bar will be installed and all concentration boxes, heating pipes and conduit boxes will be connected to it, as in accordance with the given drawings. Supply cables in the garage have the third, i.e. the fifth yellow-green wire which presents the protective earth.  

EARTHING OF THE GARAGE

Earthing is performed by means of FeZn alloy 25x4mm which is laid in the foundation and welded to the reinforcement at each 2m during the concrete works. The same alloy in the foundation is used for earthing the of conduit boxes (boards). In case of placing hydro insulation around the foundation slab, the alloy is to be laid in the lower part of the foundation, in concrete. The alloy is connected with cross elements in the foundation and then is grouted by bitumen, thus being protected against corrosion. 

INSTALLATION TESTING

The installation works are conducted in accordance with the valid regulations for this type of activities and by means of expert workforce.  After the works are completed, the installations are to be tested, earthing resistance is to be measured and certificate of compliance is to be obtained. 

TECHNICAL DESCRIPTION OF FIRE PROTECTION
GENERAL

Subject of this design is installation of fire detection in public garage object in Pljevlja. 

Structure, functionality and layout of elements are defined in accordance with technological requirements and organizational structure of the object. 

Installation design is carried out in accordance with the valid norms and standards related to this type of works. 

Cables are laid in pipes, under the mortar, on the wall by means of clips and in cable cabinets.  

FIRE DETECTION INSTALLATION  

    Automatic fire detection system serves for quick and prompt fire detection in all object rooms.  

The system includes automatic fire detection and additional manual call point.  

Significance and complexity of the object, requirements of fire protection survey, as well as the existing regulations were preconditions for designing “fully protected” fire detection installations.  

Fire detection system includes automatic panel with 8 zones which can be extended if necessary. System is completely in accordance with the design brief given by the Investor.  

Fire detection is signalized on the fire panel which initiates intervention measures.  

For the reasons and purpose of efficient intervention, the entire object is divided into signal zones which include construction units, as well as logical ones. 

Means of protection were chosen based on fire hazard related to material and equipment, as well as hazard related to the structure of the object itself.  

Optical smoke detectors will also be used.  
Manual call points will be in halls, by the exit, height 1, 5 m from the floor.  

Detector plinths are chosen in accordance with the conditions in the room and type of ceiling (or other place of installment).  

All detectors are connected as “input-output” without cable extensions.  

Fire detection installation is ended in the panel which is connected to fire panel.  

Fire panel will be in the ground floor room which is intended to be students’ service and it is installed on the wall, height 1, 5 m from the floor level.  

Installation is carried out by means of pair telephone cables, similar to IY(St)Y 1x2x0.8 type for fire detectors (manual and automatic), while the installation of signal horns is carried out by means of IY(St)Y 5x2x0.8 cable.
Cables are laid through “halogen free” plastic pipes Ø 16 mm placed under the mortar. Conduit boxes 100 x 100 mm and Ø78 mm will be located on places of branching or changes of direction.  


Places where cable cabinet and cables run through the fire wall, the wall is to be filled by certified intumescing coating in accordance with the given item or in accordance with the coating manufacturer’s instructions for facing-up electrical cables.  
ALARM PLAN WITH ALARMING AND INTERVENTION SCHEME 

Alarming plan includes two main warning methods:
  
- automatic fire detection alarming,
        - manual call point alarming.

The use of these simultaneous, yet independent, alarming methods provides maximum safety.  

In order to avoid human error, there is a control path which is used for:
  
 - presence control,
 
 - check,
and it is applicable only related to automatic fire detectors. 

The path, which is in function simultaneously with the other two, is divided into two channels - each alarm offers two time delays which can be set to different times.  

This path is used related to automatic fire detectors only.  

Manual call point alarms the actual fire, in which case no delay is necessary.  

Presence control show short period of delay (20 sec.). 

This is the way of checking if the person or group on duty reacted to the given alarm.  

If this is not the case, after the termination of delay period, alarm is automatically transferred to intervention center.  

When a person in headquarters turns off the acoustic alarm, this is the beginning of the second phase of delay- which represents the check.  

This delay is set to a longer period of time which is 10 min, during which the fire can be put out.  

If, during that period of time, the intervention group has not returned, and the headquarters have not been returned to the initial state (quitted alarm), alarm sis automatically transferred to the intervention center.  

This eliminates the possibility of alarm failure due to intervention group accident or its inappropriate actions during the alarming procedure.  

During the use of dual control, alarm is transferred to intervention center just in case that all points to its authenticity.  

Having in mind the character of fire risk, “day-night” organization may be introduced. 

During the night, when there is no staff present, delay phase can be omitted and the alarm can be transferred directly into the intervention center.  

This procedure speeds up the alarm.  

There are no negative effects of this procedure, as false alarms are rare at night. 

After the termination of works, the necessary signal measurements are to be performed and appropriate equipment certificates are to be obtained.  

LANDSCAPING
TECHNICAL DESCRIPTION

LOCATION:


In accordance with the layout given in the site plan.
PROGRAM:


Design brief defines the number of floors and the function of the structure.
INTRODUCTION:

The following documents and fulfillment of the following general conditions shall be required for investment- technical documents necessary for construction on the given location: 


- conceptual design accepted by the Investor 


- accepted DUP


- site plans for the given location 


- requirement of communal institutions 


- requirements of traffic and leveling of the above named institutes 

- structure is to meet the capacity and composition requirements in order to fit into the existing settlement 

GENERAL DESCRIPTION:

SITE PLAN

Structure is in the city centre on the location of the existing parking area.

Garage is located between two streets (Nikole Pasica street and Narodne revolucije street), between the park and Cultural Centre.

FUNCTION

Garage consists of underground and ground area as two separate units. Entrance to the underground part is from Nikole Pasica as the lower street, while the entrance to the ground is from Narodne revolucije as the upper street. The entrances are adjusted to the existing land contour. Both units are entered through the ramps. Ramps are designed in a way which does not disturb the sidewalk or traffic.

Ground part of the garage has actually taken over the function of the existing open parking area. 

Design of the ground unit takes into consideration the connection with the park and Cultural Centre, from both functional and leveling aspect. Elevations of the park, ground unit of the garage and Cultural Centre plateau are on the approximately same level, which facilitates the movement of pedestrians in all directions. This design includes the reconstruction of the existing park, as well as the area between the Cultural Centre and the garage. 

TRAFFIC PLAN  

Underground unit of the garage is organized in the following way: entrance and exit are in one area in the lower part of the street (Nikole Pasica). Entrance is through the ramp which has a slope of 10%. Entrance width is 6m which enables traffic in both directions. Area inside the garage is organized as parking area with normal parking and manipulative areas for accessing the parking places. Parking place is of standard dimensions 2.5x5m. There are 69 parking places.

Ground unit of the garage, i.e. parking area is organized in the following way: entrance is from the upper street (Narodne revolucije). Entrance and exit are in one area. Entrance is through the ramp which has a slope of 12%. Traffic and parking places are organized in the same way as in the underground garage, which means that total number of parking places is 138.

TRAFFIC AND AREA STRUCTURE
Structures of road surface and pedestrian areas are designed in accordance with designers’ experience. Road surface structure of underground garage is designed as integral part of the building with concrete floor and finishing asphalt coating AB 11, 4cm, having in mind the traffic load. The floor has a slope of 0.3% in accordance with the designed drain channel.

Ground unit of the garage, i.e. parking area is also designed as integral part of the building with finishing granite tile coating in two colors (light grey and dark grey) 40x25x5 cm. Tiles are placed in a layer of sand d=4cm and couplings 0.5cm. Finishing garage slab also has a double slope of 0.5% toward the longer side of the structure. 

As the storm water is directed from the drainage divide, which is at the half of the building front lines, to the ends. Segmental drain channel is designed at the and. Channel is from the same material as the parking coating. Water from the drain channel is collected in vertical gutters which are located next to the columns on the outside. Segmental drain channels are without slopes.

Aside from the drain channels, the upper parking area has paving stops which prevent the vehicles from getting too close to the parking fence. These stops are from the same stone as the finishing parking coating.

Pedestrian paths in the park are from granite tiles and are designed in the following way: base is from sand-gravel material or crushed stone d=25cm. The surface has two types of tiles of different color and shape. Path edges are from regularly cut tiles 40x25x5cm, while the central part is from quarry pitched tiles (cut on both sides) of irregular shape in cyclopean style, while the couplings are sealed by cement mortar and treated as “rustic”.

Special attention was paid to the zone of the existing fountain which has a circular motive and ray-like border which stretches from the centre of the circle. The fountain is the dominant part of the area. Tiles are of the same color as on the ground part of the garage. Tiles for the circular motive are 40x40x5cm 

Drain channel from stone tiles 40x40x10cm, which are the same as the coating, is in the fountain zone along the narrow garage front. By leveling the terrain, storm water is directed toward this drain channel with gullies.

As the reconstruction of this area implies overbuilding of the paths and the existing plateau, the green area is to be resoiled by new layer of gardening soil.

Plateau in front of the Cultural Centre consists of the plateau in front of the entrance, access paths from lower and upper street and green area towards the garage. The designed motive on the plateau is a square rotated under the angle of 45°) from tiles 40x40x5cm. Tiles on the plateau and paths, as well as curbs, are from regularly cut tiles 40x25x5cm in two colors, placed on sand layer 4cm with couplings 0.5cm with sand filling. 

Exterior staircase is from regularly cut tiles 40x40x5cm on concrete and cement mortar base. Couplings are 0.5cm filled with cement mortar.

End walls are from AB d=20cm with finishing treatment from fair-faced concrete.

STREET FURNITURE
Street furniture includes benches and free-standing metal bins, produced by ‘’Kanarevo‘’ near Kraljevo. Types and number of items are defined in landscaping documents.

GENERAL CONDITIONS FOR CHOOSING THE STONE 

Tiling is performed from two types of natural stone ”granite" labeled as "dark granite" and "light granite". Granite implies deep igneous rocks. The chosen stone has to fulfill the stated technical requirements. Color and type of the stone are chosen with designer’s consent. Finishing treatment is “burning treatment”.

It is important to have in mind that the installed stone will be exposed to pedestrian and vehicle traffic. Tiling stone is to be resistant to wear, and what is most important is to be very resistant to frost and items for defrosting which are spread on the road surface during the winter months.

Having all the above stated in mind, stone durability is to be proved by laboratory tests. Additionally, any information related to the behavior of stone on the old paths may be relevant for further requirements.

The stone which is used for constructing the area in question is to be standardized. The stone, the elements of which deviate from the sample presented by the delivering company, will be considered inappropriate. 

Technical characteristics of dark granite are to be approximately equivalent to the following values: density of approximately 2850kg/m3, absolute porosity of 0,8%, water absorption 0,3%, compression strength of approximately 200MPa, bending strength of 20MPa, resistance to wear is to be 12 cm3/50cm2 or less.

Technical characteristics of light granite are to be approximately equivalent to the following values: density of approximately 2610kg/m3, water absorption 0,26%, compression strength 145MPa, bending strength of 14,5MPa, resistance to wear is to be less than 12cm3/50cm2.

Compacted stone for the construction of these areas is to fulfill the meet the requirements of the following standards: 

- density, with pores and voids JUS B.B8.032 

- density, without pores and voids JUS B.B8.032

- density coefficient JUS B.B8.032

- water absorption JUS B.B8.010

- compression strength in dry state JUS B.B8.012

- compression state in water logged state JUS B.B8.012

- compression strength after 25 freezing cycles JUS B.B8.012

- bending strength JUS B.B8.017

- resistance to wear JUS B.B8.015

TECHNICAL DESCRIPTION OF WATER SUPPLY AND SEWAGE OF GROUND FLOOR GARAGE IN PLJEVLJA

WATER SUPPLY NETWORK

Water supply network is to be connected to the existing cast-iron pipe Ø125mm. Water gauge manhole is designed for measuring water hydrant network. Two overhead hydrants with fully equipped metal cases are around the garage. The necessary pressure on the hydrants is 2.5 bars. Connectors for sprinkler installations and interior hydrant network are planned. Water pipes are TPE for working pressure of 6 bars. Pipes are placed in the trench, over the sand bedding. Trench is to be backfilled in layers of 30cm by means of the excavated soil or, on places where pipeline runs beneath the asphalt surface, by gravel. Trench depth is 1.1m. The necessary pressure on the connection is 4.0 bars.

SEWAGE

Foul sewage is not planned, as there are no foul waste waters from the object. The existing foul sewage Ø200mm is located next to the object. Since the designer is not introduced with its depth, he cannot plan its displacement, in case displacement is necessary during the works. Waste waters from garage cleaning will be directed to gulley grid and then collected by pipes to the fat, gas and oil separator. Separator is of circular shape and is installed within the object. Water, collected on the separator, is treated and directed to cased stream Zlo do by sewage pipes. 

Storm water from air shaft, gutter and plateau fountain is collected by pipes and directed to cased stream Zlo do. Pipe is designed for rain, duration of 15 minutes, intensity 175l/s/ha, and recurrence period of 2 years. Sewage pipes are from unplasticized PVC. Pipes are placed in the trench, over the sand bedding. Excavated soil backfilling is planned for the green area, while gravel backfilling is planned beneath the asphalt surface. Backfilling is performed in layers of 30cm, including the necessary compacting. Inspection chambers are planned on necessary locations. Covers are made of cast iron and planned for medium heavy traffic. Connecting of storm drain with the casted stream Zlo up to Ø1000mm is performed directly into the pipe, including all necessary socket fittings. Inspection chambers are located next to the connection. 

Stream Zlo do is casted beneath the location of the future garage. Its diameter is Ø1000mm. Depth of pipe bottom at the existing gulley is 4.0m. On lower part of the object, distance between the upper edge of the casted stream and lower structure of gravel layer beneath the plate, which is to be funded, is approximately 0.90m. Designer expects that garage plate funding (lower gravel layer) be from 0.50m - 0.90mm, which, statistically speaking, will not be an obstruction for the main drain Ø1000mm. Thus, casted stream run Ø1000mm will remain the same. Cross-section clearly shows the position of casted stream as compared to the garage.  

TECHNICAL DESCRIPTION OF ELECTRICAL INSTALLATIONS

Garage plateau- ground floor 

Lighting of the parking area, park and pedestrian paths between the Cultural Centre and the parking zone is the subject of this part of the design.    

INSTALLATION POWER SUPPLY 

Power supply for the garage lighting shall be performed in accordance with Electrical power supply institution of authority, while the designer suggests connecting with the closest public lighting. Cable PP00 4x16mm2 which is connected to the closest public lighting source is planned in the design. 

LAYING THE CABLES

Cable is laid in previously dug trench, minimum depth of 0.8m, width 0.4m in accordance with the cable run defined in the graphic drawings.   

LAYING CONDITIONS 

Conditions for laying the power cable in this terrain are favorable. However, as there are several minor installations, all technical requirements for parallel cable run and intersection of power cable and other installations are to be taken into consideration.  

CABLE RUN

Cable run, which is given in graphic drawings, is not rectilinear and requires flexing of the cables on several sections, as well as running beneath the road. From the existing pole to the section meeting the road, the cable is laid in ground trench. As for the section which runs beneath the road and around the petrol station area, cable is laid through PVC pipes, diameter 110mm.
CALCULATION OF MAIN SUPPLY CABLE

Calculation of main supply cable is performed in accordance with the JUS N.B2.752 standard which takes into consideration the way the cable is laid, number of the cables laid in the same trench, as well as temperature requirements for simultaneous power of 2.8kW. The above mentioned cable satisfies all requirements related to line drop and planned electricity. All details are given in the Calculation. 

LAYING THE CABLE 

Based on the calculations and laying requirements, it was proposed that cable PP00 4x16mm2 be laid in accordance with the defined run. Cable is laid in the trench through the protection pipe, diameter 110mm which serves for running beneath the road and for connecting the cable to the lights. Section surrounding the petrol station has various installations, thus the cables are to be laid in accordance with the position of other installations. In order to enable proper distance between the cables in sections where they intersect or have a parallel run, the power cable is to be laid at various depths, depending on the depth of other installations, in the following way:       

POWER CABLE AND TELECOMMUNICIONE CABLE

Part of the power cable run is parallel with TT cable. However, the cables are at different depths and they are at minimum mutual distance of 50cm. As for the section where these two cables intersect, the minimum distance of 30cm is provided, i.e. TT cable is at 70cm, while the power cable is at depth of 100cm. Along this part of the section, power cable is to be laid through PVC pipes, diameter 110 mm. Cable intersection is shown in the drawings. 

POWER CABLE AND WATER SUPPLY INSTALLATION

The run of water supply installation partly intersects the power cable run. As the water supply is at 90 cm, the power cable is to be laid at 60mm which makes a minimum distance of 30mm between these two installations. Intersection of these cables is given in the drawings in the form of separate item.  

POWER CABLE AND HEATING SISTEM 

Heating system is laid at depth of 87cm and thus, as for the places of intersection, the power cable cannot be laid above the heating system. Instead, the power cable is to be laid beneath the heating system at depth of 150cm in the following way: each cable is to be laid through asbestos-cement pipes, diameter 110mm, where the length of both ends of the pipe exceeds the width of heating system trench for 1.5m. Along with the protection between the cable and heating system, heat insulation from aerated concrete or similar material, thickness 20cm, will be installed. Intersection of power cable and heating system is given for cross-section A-A which shows two heating system pipes.         

After laying the cable in the trench, PVC protector is to be placed above the cable. Warning tape is to be placed 0.2m from the PVC protector. 

CABEL’S ENTANCE TO THE GARAGE
PVC pipes, diameter 110 (100) mm will be placed along the façade and used for cable’s entrance into the garage, as well as for connection to conduit box and entrance to power substation.  


MARKING THE CABLES 

After laying the cables and putting the ground back into original state, concrete signs with metal plates will mark the places where the cables have intersected with the other installations in the run axis above the cables, as well as places where cables have been flexed. 

EXTERIOR LIGHTING 

Exterior lighting includes the lighting of pedestrian paths within the park, the parking plateau and the path between the parking area and Cultural Centre. High pressure sodium ARAMIS light bulbs 70W will be installed on 4m high metal poles and will be used for lighting the pedestrian paths. High pressure sodium NEOS bulbs 400W will be used for the parking area. Bulbs are to be installed on 10m high metal pole. Bulbs are installed along the longer side of the parking area, at distance of 30.8m from each other, while each pole is installed 1.5m from the edge of the parking area. 

Cable PP00 4x16mm2 will be connected to the existing exterior low voltage pole and will be used for exterior lighting power supply. Cable is to be laid in the ground trench, depth 0.8m, width 0.4m. FeZn alloy 25x4mm, which serves for earthing the metal poles, is laid in the same trench. The alloy is connected to the pole either by welding or by means of earth screw which is on the pole itself. 
INSTALLATION TESTING

After the works are completed, cables are to be tested in accordance with related regulations and appropriate certificate of compliance is to be obtained.
 LANDSCAPING 

TECHNICAL DESCRIPTION 

GREENERY 
Greenery design is performed in accordance with the basic function of the facility, its organization and form. 

Greenery for the facility in question is planed as defined in the graphic attachment, which will have aesthetic and technical influence on facility compactness. 
The existing park area, located on the northeast, will only be resoiled in layer of 30cm. The existing green areas, as shown in graphic attachment, complement each other, while the newly formed lanes are designed as new green areas, all in the form of line seeding.   
Composition design includes the open composition greenery which is compatible with the style of surrounding objects, as well as with visual aspect of the wider area. Composition does not focus on the abundance of shapes and colors, but on clear and simplified solution with two dominant elements- coniferous bush Chamaecyparis pisifera var. Filifera sun gold and Ptelea trifoliata. 
Distance between seeding and their arrangement is defined in accordance with underground installations and free space, which is, in this case, quite limited. 
As far as conditions and location allow it, attention is to be paid to dynamics of growing vegetation, as well as to their decorative features, in order to avoid discrepancies between the designed and actual composition. 
Plants are to be nursed properly in order to meet all the requirements after being replanted to their permanent location. Use high-quality nurtured seeding, minimum 2 years of age for Chamaecyparis and 5 years of age for Ptelea trifoliata. Seeding is to be without phytopathologic, entomologic or mechanical damages. Seeding is to be planted in accordance with the graphic attachment. After replanting, seeding is to be watered, potted and anchoraged. Planting is to be performed in spring or autumn, after the termination of vegetation period.       

During the first year after the green area formation, seeding is to be nurtured intensively. Maintenance price, which is included in the Bill of Quantities, makes 20% of total landscaping costs. 
GENERAL CONDITIONS OF LANDSCAPING  

Green area landscaping is performed in accordance with architectural- construction design, as well as with the route of underground installations. Green area landscaping design is made in accordance with design brief and facility function. Choose the seeds with non-poisonous fruits which do not cause allergic reactions. 

Plants are to be nursed properly in order to meet all the requirements after being replanted to their permanent location. High-quality nurtured seeding, age 2 (5) years depending on the category and nurture, is to be without phytopathologic, entomologic or mechanical damages. Seeding is to be planted on planned surface area. After replanting, seeding is to be watered, potted and anchoraged. After fine planning, the remaining surface is to be seeded by high-quality English grass. Planting (grass seeding) is to be performed in spring or in autumn after the termination of vegetation period.          

SUMMARY OF PLANTING MATERIAL 

Landscaping of the green area includes:

	Deciduous trees

H=do 3m

	Ptelea trifoliata


	12 pcs.

	Coniferous bushes

H=50 – 70cm


	Chamaecyparis Pisifera                  var.“Filiera Sun Gold”


	7 pcs.

	GRASS COVER

	
	215.00 m2


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. Structure is funded on AB foundation strip and pad foundation. A level of gravel 10 cm is placed beneath all foundations. 

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. 
TECHNICAL CONDITIONS FOR EXECUTING LANDSCAPING WORKS
MECHANICAL AND MANUAL SOIL EXCAVATION 

Mechanical soil excavation includes the excavation of the surface layer and humus by means of appropriate equipment and in accordance with the design and given elevations. Having in mind the narrowness of the working area (excavation width is often less than 1.5m), manual excavation will be significant. 

During the excavation, all necessary measures for providing occupational safety and protecting the adjacent objects and communications are to be taken. 

The order of the excavation is to be organized in a way which would provide adequate drainage (to prevent the appearance of the so called “voids” where water would be collected and retained in case of rain). 

Prior to commencement of works, the Investor is in obligation to control the designed profiles and, in case of discrepancies, inform the Supervisor who will, together with the Investor, perform the control again. All necessary changes are to be recorded in the profile, as well as in construction site diary, which has to be signed (the same as the profile) by Investor’s authorized representative (Supervisor) and the Contractor (construction site manager). This procedure confirms the validity of the calculation for the profile. 

Contractor will transport the excavated material to the dump, the location of which will be defined by the Investor. Due to specific nature of the excavation in urban area, the excavated material is not to be stockpiled, but is to be loaded on trucks and taken away immediately after the excavation. 

Designed excavation is to be performed up to the grade elevation in regular slope inclinations which are in accordance with the designed, or which are modified during the works due to the field conditions. Excavation accuracy: 5 cm. Additional excavated quantities are not paid, and the Investor will do all the necessary repairs over 5 cm tolerance at his own expense. 

Contractor is in obligation to carry out the works on securing the loose zones of cavern “voids” if these works are not specifically planned in the Project. 

Authorized representatives of the Investor and Contractor (Supervisor and construction site managers) will perform the excavation categorization and record the related data into construction site diary. 

Calculation and payment are performed per m3 of performed excavation in autochthon state, regardless of the applied equipment, and will include truck loading and transport.

-Soil of II and III category and humus 

SUBSOIL TREATMENT

Subsoil is a contact surface between the autochthon soil and road base, after the removal of humus, i.e. other useless material. 

The item includes compacting, with possible scarifying for the purpose of drying or wetting the original soil, thickness being 30 cm.

In case the material in subsoil makes direct embankment filling impossible (sludge, soil of organic origin, etc.), prior to the filling, the soil is to be prepared, i.e. remedied in accordance with the requirements given in the Project, or in the way defined by the Supervisor. 

During the filling, subsoil drainage is to be provided. Prior to compacting, the soil surface is to be leveled-off. Compressing the formation soil is performed by special compacting means, depending on the soil type. 

QUALITY CONTROL OF SUBSOIL MATERIAL 

Quality control of subsoil material is to be performed in accordance with the following regulations: 

JUS U B1.010 – sampling

JUS U B1.012 – determining soil moisture 

JUS U B1.014 – determining specific gravity of soil 

JUS U B1.016 – determining bulk density of soil 

JUS U B1.018 – determining granulometric composition of soil 

JUS U B1.020 – determining yield and flattening limits 

JUS U B1.024 – determining the content of combustible organic materials 

JUS U B1.0.30 – determining the optimum water content 

All surveys are performed prior to subsoil treatment for each material change, i.e. each 4000 m2.

As for the suitability for embankment filling, material in subsoil has to satisfy the following criteria: 

- min. bulk density, determined by the laboratory standard Proctor compaction test g>15, 5 KN/m3
- yield limit W I < 40%

- plasticity index Ip < 20%

- non-uniformity degree of granulometric composition U>9

- laboratory defined California bearing ratio, performed on the samples with optimum moisture which are compacted by standard compaction energy CBR> 4%

Monitoring the treated and compacted soil is performed by determining the degree of compaction on each 50 m. Quality is determined by: 

JUS U B1.010 – sampling

JUS U B1.012 – determining soil moisture

JUS U B1.016 – determining bulk density of soil 

CRITERION FOR EVALUATION OF PLACING QUALITY 

Degree of compaction Sz >100% as related to max. bulk density determined by the standard Proctor compaction test. 

In special cases when natural soil moisture is significantly higher than the optimum moisture (more than 5%) which is the consequence of high level of ground water, i.e. when soil aeration is impossible, Sz > 95% is allowed as related to max. bulk density determined by the standard Proctor compaction test, but only if California bearing ratio is in such compaction conditions, and after being water logged in duration of 4 days CBR > 3%.

As for the parts of the road with weak materials in subsoil, these materials are to be replaced by other materials with favorable soil mechanic features. In that case replacement of the material is to be paid, not additional work. 

Calculation and payment are per m2 of compacted soil, accepted by Supervisor.
CONSTRUCTION AND MECHANICAL COMPACTION OF EMBANKMENT 
DESCRIPTION 
The item includes filling, spreading, rough and fine planning, possible wetting and rotavating of imported fill or material from the borrow pit next to the track, all in accordance with the dimensions and slopes defined in the Project. This item includes the possibility of replacing the material in subsoil. 
CONSTRUCTION
Material spreading during the embankment construction will be performed in layers of 20-30 cm, depending on the type of material and the power tempers which will be used, having in mind that the entire depth of the filled layer has to fulfill compactness requirement. During the construction, the layers are to have one-sided or two-sided slope of 2-5% in order to enhance drainage in case of the rain.  

From the same reason, and in case of the rain, the works are to be stopped and the layer surface is to be rolled by smooth wheel roller. 

Each layer is to be compacted in full width by means of appropriate compacting equipment, depending on the type of material. Compacting is to be performed from the lower edge of the embankment to the higher. The height of each spread layer is to be in accordance with the compacting effect, i.e. in-depth performance of compacting means, type of material and segregation appearances. 

In case of insufficient experience related to the possibility of compacting of specific material and compacting equipment, the thickness of the layer is defined on a trial section, 30-50m1 in length. Based on the survey of the trial section, thickness of the layer and mechanical features (moisture, bulk density and modulus of compressibility) are defined for each type of material. Supervisor will record the findings and results in construction site diary. 

Embankment construction can be allowed in layers the thicker than 30 cm, if the Contractor proves that the demanded compactness requirement on thicker layers can be achieved on trial section by means of appropriate equipment. Compactness control along the trial section is to be performed on five spots, two of which are to be in lower part of the layer. 

Additional expenses of the works on trial section are to be paid by the Contractor, having in mind that, if the embankment construction on the trial section satisfies the compactness criteria, it will be considered as constructed embankment
QUALITY CONTROL OF EMBANKMENT MATERIAL 
Clay-free sand can be applied for embankment construction and, if the Supervisor decides so, non-organic materials of certain quality can be used as well. 

In case of construction from mixed material, soil and stone, maximum allowed size of the stone is 2/3 from the thickness of the rolled embankment layer. 

During the use of earth and soil mixture, it is important to pay attention to even distribution of stone per layer, in order to compact the layer evenly and provide uniform bearing capacity. 

Embankment construction using the stone cutting material is to be performed in the last two layers next to the elevation of stone material grade. 

For embankment construction with the stone cutting, the use of stone, coarseness up to 20 cm is allowed. 

Each compacted layer of the embankment is to be tested, and the next layer is to be placed only if the previous one showed good results.

Control of the material testing will be performed for each material, i.e. at each change of the material. Monitoring the compatibility survey will be performed on each 4000 m3 of the constructed embankment. 

Testing spots will be distributed evenly, so that the whole surface area is included in the testing.

Quality control of embankment material is to be performed in accordance with the following regulations:

JUS U B1.010 – sampling

JUS U B1.012 – determining soil moisture

JUS U B1.014 – determining bulk density of soil 

JUS U B1.016 – determining granulometric composition of soil 

JUS U B1.020 – determining yield and flattening limits

JUS U B1.024 – determining combustible organic soil materials 

JUS U B1.038 – determining optimum water content 

JUS U B1.042 – determining California bearing ratio 

CRITERION FOR EVALUATING OF APPLICATION OF EMBANKMENT CONSTRUCTION MATERIAL
For the track sections where the construction is executed over previously treated and compacted subsoil, clay-free sand can be used, as well as the material which satisfies the following criteria: 

- max. bulk density, determined in accordance with standard Proctor compaction test G max > 1600 kg/m3
- optimum moisture in accordance with the standard Proctor compaction test, W opt < 20%

- yield limit WI < 40%

- plasticity index Ip < 20%

- material moisture is to be close to optimum moisture, i.e. to provide the required quality during the compacting

- non-uniformity degree of granulometric composition U< 9%

- organic ingredients content < 6%

- laboratory defined California bearing ratio CBR > 4% at degree of compacting Sz = 100 % as related to standard Proctor compaction test.

CONTROL OF THE TREATED AND COMPACTED EMBANKMENT 
Control of the treated and compacted embankment is performed by defining the degree of compacting (for cohesive and non-cohesive soil) or modulus of compressibility (for non-cohesive soil) on each 50 m1 in accordance with the following regulations:

JUS U B1.010 – sampling

JUS U B1.012 – determining soil moisture

JUS U B1.016 – determining bulk density of soil 

JUS U B1.046 – determining the modulus of compressibility by circular plate 

CRITERION FOR EVALUATION OF PLACING QUALITY
Having in mind the type of material, survey will be performed wherever possible, by means of bulk weight, with the following required degrees of compacting:

- For embankment layers up to 2 m in height, measured from elevation level of the road surface, 100% from maximum laboratory compaction obtained by standard Proctor compaction test. 

- For embankment layers higher than 2 m measured from elevation level of the road surface, 95% from maximum laboratory compaction obtained by standard Proctor compaction test. 

In case the testing of embankment layer compaction is carried out by circular plate, Contractor is in obligation to provide, free of charge, a counterweight heavier than 5 t for the testing procedure. This type of test requires minimum value of compressibility modulus of Ms = 30-40 KN/cm2 for sandy embankments and Ms = 30-40 KN/cm3 for sandy- gravel embankments or embankments made of soil-stone combination. Individual values of the required compressibility modulus and their limit values will be defined by field soil mechanics laboratory based on soil mechanical properties of materials and percentage of stone material for embankment construction

If the material for embankment construction contains higher percentage of moisture than optimum, the spread layer should be dried until the optimum moisture is reached and then compacted. 

If the moisture of spread material is less than optimum, the Contractor is to carry out the material wetting until the optimum moisture is reached. Compensation for wetting is not paid separately, but is included in the item unit price. 

Contractor will pay for the expenses of repeated tests in case the results are not satisfactory
CRITERION FOR EVENNESS EVALUATION
Completed embankment is to have designed slopes with even and planed gradients. Accuracy of widths and elevations is to be 5 cm. Width and slopes are to be measured after non-compacted layer is removed from the slope, which is not paid separately, but is already included in the price of completed embankment. 

Embankments which are carried out wider than planned, by Investor’s mistake, will not be calculated. 

CALCULATION OF WORKS
After the entire construction is completed, payment will be performed per m3 of compacted embankment, as in accordance with the Final construction design, measured per profiles, regardless of the type of material which is approved for embankment construction, and previously accepted by Supervisor, in the following way: 

· mechanical spreading


material of IV category

· manual spreading


material of V category 

CONSTRUCTION OF BLANKET COURSE FROM NATURAL GRAVEL-BASED MATERIAL, INCLUDING PROCUREMENT 

DESCRIPTION 

This layer represents the lower part of the road structure and is directly over the road bedding. It serves for accepting and transferring the traffic load to the bedding, provide frost protection and contribute to permanent stability of the structure. Thickness of the constructed and compacted layer is defined by the design, depending on bearing capacity of the soil (CBR on the bedding) and traffic load. 

MATERIAL QUALITY CONTROL 

Material quality control will be performed in accordance with the following regulations:

JUS B.BO.001 – sampling, natural aggregate and stone

JUS B.B8.012 – testing the stone compressive strength

JUS B.B8.010 – determining the quantity of water absorbed by natural stone

JUS B.B8.001 – determining the frost resistance of stone 

AASHTO 96-51 – testing the stone and stone aggregate’s resistance to wear, by means of Los Angeles method

JUS B.B8.037 – determining dilapidated grains in coarse aggregate

JUS B.B8.047 – defining the shape and form of stone aggregate grain surface 

JUS B.B8.048 – testing the form of stone aggregate grain 

JUS B.B1.018 – determining granulometric composition, and in accordance with point 5- determining the particles of 0, 02 mm by means of hydrometer (or by JUS B.B8.036)

JUS B.B8.036 – determining the aggregate particles which pass through the strainer, opening 0, 02 mm (the same procedure from this JUS is applied)

JUS B.B8.050 – 1, 5.52 content of clay and sludge components 

JUS B.B8.031 – determining bulk weight and water absorption of aggregates 

JUS B.B8.032 – determining specific gravity of stone aggregate 

JUS B.B1.012 – determining moisture

JUS B.B1.038 – determining optimum water content 

JUS B.B1.042 – determining California bearing ratio 

Testing will be performed for each change of material. 

CRITERION FOR EVALUATING THE QUALITY OF SUB-BASE MATERIAL
Natural gravel for sub-base is to be composed of grains which satisfy the following requirements: 

PHYSICAL- MECHANICAL STONE FEATURES

Mean hardness – in dry state 




min 12 000

On pressure (N/cm2) – in water logged state 


min 12 000

Grinding abrasion by Bohme (cm3/50 cm2)


max 22.00

Impact crushing – Treton (% mass)



max 22.00

Water absorption (% mass) 




max 1.00

Frost resistance





            resistant (at 25 cycles)

(frost resistant stone, if the fall of mean hardness on pressure after freezing is up to 25% as related to mean pressure hardness in dry state) mineral- petrographic composition
stone may be of eruptive, sediment or metamorphic origin, without the presence of harmful minerals 
PHYSICAL- MECHANICAL FEATURES OF CRUSHED STONE AGGREGATE 

Grain form, percentage of unfavorable form grains (3:1)

max 40.0 %

Water absorption (JUS B: B (:031)




max l, 6%

Dilapidated grains content





max 7.0 %

Resistance to NaCo solution, loss at 5



           max 12.0 %

Frost sensitivity in accordance with 




JUS U:E.9.020

NOTE:

For unscreened stone materials, the defined limit values for percentage of unfavorable form grains, dilapidated- poor quality grains, water absorption, and loss under the influence of Na2SO4 are calculated on the percentage of mass on laboratory separated fractions, i.e. percentage of grains bigger than 4mm.

For screened stone materials, the defined limit values are calculated on the percentage of tested – nominal fraction.

The following materials are used for mechanically stabilized sub-bases: gravel, i.e. crushed materials of granulometric composition which is within the following limit curves.

square sieve opening (mm)       percentage of weight as               percentage of weight as
                                                 related to toal weight                    related to toal weighta
                                                 of sand gravel                              crushed limestone     
0.1





1-15




2-9

0.2





3-20




5-14

0.5





7-28




8-20

1.0





13-38




11-30

2.0





20-48




15-40

5.0





33-65




25-55

10.0





45-80




30-65

20.0





60-95




60-80

31.5





80-100




100

60                                                                   100

Along with the above stated criteria, material has to meet the following requirements:

· Content of grains smaller than 0.02mm cannot be more than 3%

· Non-uniformity degree of granulometric composition has to be within the allowed limits

U = 15 – 100 for sand gravel 

U = 15 – 50 for crushed aggregate 

Having in mind the bearing capacity, aggregate is to have California bearing ratio of CBR > 18 %, degree of compacting Sz = 95% as related to modified Proctor compaction test for sand-based gravel. Modulus of surface reaction K = 65 MN/m3 and modulus of compressibility Ms = 45 MN/m3. Organic matter and light particles content is not to be bigger than 3% by weight.

WORKS EXECUTION 

Location of sub-base supply is to be reported to the Supervisor prior to exploitation. All necessary material quality analyses are to be submitted for Supervisor’s approval. 

Blanket course can be placed by paver or side discharge over the bedding, which was prepared and accepted by the Supervisor. 

After spreading and ensuring optimum moisture, homogeneous mixture is to be leveled, compacted by width and molded in accordance with geometry and elevations defined in the design. Material compactness is to be tested (modulus of compressibility or degree of compacting) on each 500m2 of the finished layer. On Supervisor’s request, all irregularities related to compactness and evenness are to be repaired. 
CONTROL OF TREATED AND COMPACTED LAYER 

Control of treated and compacted sub-base is performed by determining compaction degree and modulus of compressibility on each 500m2. In case compaction degree and modulus of compressibility are tested simultaneously, testing is to be performed on each 50m1. 

Testing will be performed in accordance with the following regulations:

JUS B.B1.010 – sampling 

JUS B.B1.012 – determining moisture

JUS B.B1.016 – determining bulk density 

JUS B.B1.046 – determining modulus of compressibility by circular plate 

Formation of sub-base is controlled by means of comparison with designed elevations. This procedure includes flatness control as well. 

CRITERIA FOR DETERMINING QUALITY 

Depending on the road structure design, the following criteria are to be satisfied: 

Type of material
Thickness of mineral

required

required modulus

concrete sub-base

compaction

of compressibility

degree as 

(MN/m2)

compared to

modified

Proctor test Sz (%)

Sand gravel

min 20



> = 95



> = 60

Crushed aggregate
min 15



> = 98



> = 80

Contractor will pay for the expenses of repeated tests in case the results are not satisfactory If the testing. 

Allowed departures of sub-base formation elevations are +0–10mm

Formation flatness is measured by string or crosses, placed randomly, and maximum deviation from the measured surface is 10mm in any direction on each 4m of length. 

If blanket course is wider than defined in the design, the extra width will not be calculated and will be paid by the Contractor. 

CALCULATION AND PAYMENT

Payment is performed per m2 of treated and compacted sub-base accepted by the Supervisor, and it includes:

· Mechanical planning 

· Manual planning 

CONSTRUCTION OF ROAD SURFACE FORM SHEET ASPHALT 

This item includes material procurement, mixing and placing asphalt mixture overlay into the road surface in accordance with the given elevations and thicknesses. 

The following materials are to be used for mixing sheet asphalt for the road surface:

· rock flour - filter 

· sand 0/2mm,

· stone synthesis, fractions: 2/5, 5/8, 8/11, 11/16 mm

· bitumen BIT60

Quality requirements for basic materials, granulometric composition of mineral mixture and physical-mechanical features are given in the tables below. 

Prior to works commencement, Contractor is in obligation to submit the Supervisor certificates, not older than one year, which prove the quality of the used materials. 

Prior to the works, Contractor is in obligation to prepare the asphalt mixture and test it in authorized laboratory. 

The proposed mixture is to contain a percentage of specific mineral material fractions, percentage of bitumen, as well as results of physical-mechanical features in accordance with the defined requirements. For each change of material, Contractor is in obligation to propose either the change or a completely new mixture. Works cannot commence without Supervisor’s acceptance of the aforementioned mixture. 

Quality of the aforesaid asphalt mixture is to be proved by trial work. Trial asphalt mixture is accepted directly at the plant, while the quality of placement is accepted on the trial section. After the trial work, all necessary corrections related to proportion of specific fractions and sifting lines. If the trial work satisfies the required quality, Supervisor shall sign the approval for Contractor’s continuous work. 

Prior to placing the road surface, binder is to be cleaned from loose material, oil and bitumen, then flattened and rolled, sprayed by medium breaking emulsion, quantity 0.5 kg/m. If the road surface is placed directly after the completed binder, emulsion quantity may be reduced and spraying can be skipped, which will be the Supervisor’s decision prior to placing the road surface. 

As for the elevations, road surface is to be placed in accordance with the design. Maximum allowed deviation from the designed crossfall is -0.4%.

Evenness is tested by means of top-hat rail, length 4.0m and the allowed deviation is up to 4mm. 

Trial testing of placed road surface will include stability, deflection, stiffness module, granulometric composition, bitumen quantity and achieved compactness of samples taken on each 1000m of placed road surface. 

On part of the road, where a part of pavement structure was constructed earlier and without road surface, the base is to be cleaned from dirt and loose material, and, if necessary, washed. Damaged or deflected parts are to be repaired prior to road surface placement. Choose fine grained material from road surface mixture. 

Road surface cannot be placed until all parts with deviations, which are bigger than 1 cm as compared to the designed elevation, are repaired.  

Preparing the bedding before placing the road surface is not paid separately, but is included in unit price of road surface placement. 

Working composition of mineral mixture is to be within the following limits: 
Strainer and sieve opening                         passing through strainer and sieve in % by weight

0.09                                                                       6.12

0.25                                                                           12-31

0.71                                                                          22-45

2.0                                                                            35-55

5.0                                                                                 50-70

8.0                                                                                   60-80

11.20                                                                                  72-90

16.0                                                                               90-100

22.4                                                                                  100

As for physical- mechanical features which are tested by means of Marshall’s procedure, asphalt mixture is to meet the following requirements: 

· Stability at 60С  (S) 




min 700 kp

· Flow at 60 С (t)




max 4 mm

· Stiffness module




(K=1.6 kp/cm2, min 350 
                                                                                 kp/cm)

· Voids in Marshall’s test tube



2-4%

· Compactness as related to the one achieved in laboratory
98%

Rock flour is to satisfy JUS B.B3.045 standard, while granulometric composition is to meet the requirements set in the table below: 
Strainer opening in mm


% of passing through the strainer (weight)

0.063                                                                           min 60

0.090                                                                           min 80

0.250                                                                            min 95

         0.710                                                                          min 100

Aggregate may contain maximum 10% of particles under 0.09 mm and maximum 15% of 2/5mm particles. Sand equivalent is to be higher than 50% as in accordance with the standard JUS U.B.040.

Sand is not to contain small balls of particles not organic dirt. Content of silty particles under 0.002mm is not to be more than 2% of the mass.

Stone aggregate is to satisfy the following requirements:

-   wear by Los Angeles





max 25%

· content of grains with ratio D:d above 3:1


max 20% of the mass

· sludge silty particles content 




max 3% of the mass

                                                                                          (JUS B:B8.036)

· dilapidated grains content




max 2% of the mass

· adhesion to bitumen





well

Calculation and payment are performed per 1m2 of tested and accepted road surface.
TECHNICAL DESCRIPTION OF ELECTRICAL INSTALLATIONS
 Introduction 

This attachment is compiled in accordance with the Law on Occupational Safety and Health (Official Gazette of RS no. 10/2005), Article 9 which states that the designers of investment buildings are in obligation to compile an attachment to investment-technical documents. The attachment is to contain the list of all hazards and harms, as well as appropriate measures of their elimination. 

This attachment does not represent the Occupational Safety Design. Investor is in obligation to compile Occupational Safety Design in accordance with Law on Occupational Safety and implement it during the exploitation and maintenance of low voltage cable. 

This attachment does not relate to occupational safety measures during the installment, as that is the Contractor’s obligation. 

During the compiling of this attachment, the designer presupposed the following:

- that the staff engaged on construction, maintenance and exploitation of low voltage power cable has appropriate qualifications and physical abilities,

- that the staff engaged on construction, maintenance and exploitation is trained for work by non-hazardous methods and possesses safety equipment, as in accordance with the Rule Book on Occupational Safety Measures and Safety Equipment (Official Gazette SFRY, no. 35/69),

- that technical documents for low voltage power cable 1kV are consistent with the real as-built state,

- that the drive plans have clearly defined documents related to the performed works, 

- that the process of construction, maintenance and exploitation of low voltage 1kV cable is well organized. 

HARMS AND HAZARDS 

Staff engaged on construction, maintenance and exploitation of low voltage power cable can be exposed to the following hazards and harms:

- danger to life due to electric shock,

- equipment mechanical stress hazard,

- danger due to working on heights during the construction and reviewing cable ends, construction of  NN cable SKS and outlets, 

- landslide hazard,

- working in trench and small spaces hazard,

- fire and explosion hazard.

Causes of the above mentioned hazards may be:

- bus bars in live power substations,

- live electrical conductors,

- bad insulation,

- low voltage devices,

- cable ends of adjacent cable outlets,

- big heights,

- power cables which are close or cross sect with the low voltage cable under construction,

- underground installations (gas, heating, water supply) which are parallel or cross sect the   power cable.

Pursuant to the valid regulations, working with live equipment is strictly forbidden. 

Pursuant to the valid regulations, working close to high voltage is allowed only with the application of technical regulations and internal rule books of the investor. 

In special cases, working with live equipment is allowed only if the voltage is not bigger than 250 V towards the ground and with the application of appropriate safety measures. 

OCCUPATIONAL SAFETY MEASURES

Danger to human life due to electric shock may occur if a human touches or bypasses:

- two live conductors, 

- one live conductor towards the ground,

- metal mass towards the ground or two points with different potentials on the surface,  due to bad earthing. 

Danger to life due to mechanical equipment stress occurs in the following cases:

- lightning impulse close to high voltage cable during the construction, overhaul, reviewing, repairs, etc.  

- erecting the columns,

- stretching the conductors, etc. 

Danger to life due fires and explosions occurs during the use of high voltage devices which have large amount of oil, as misuse of such devices causes metallic arc. 

In order to eliminate the above mentioned hazards, the designer will implement the following safety measures: 

-that the stability of the columns prior to mounting is completely secured,

- that during the mounting and working on the column all safety measures are taken, as defined in Technical description,

-that all live parts are at appropriate distance from the ground and other structures (that safety distances and safety heights are appropriate),
-that the equipment is appropriately insulated,
-that warning signs are placed in dangerous areas,

-that all metal masses, which are not live in normal conditions, are connected to earthing,

-that all necessary measures on high voltage cable were performed prior to putting it in operation,

-that the earthing rod meets the defined requirements, as in accordance with the submitted calculations.

The designer emphasizes that, prior to commencing the works on construction, during the construction and maintenance of high voltage cable, place of work will be secured form voltage violation by application of five rules for working in no load conditions: 



1 – SWITCHING OFF- VISIBLE SWITCHING OFF;



2 – PREVENTING ACCIDENTAL SWITCHING ON;



3 – DETERMINING NO LOAD CONDITION;



4 –GROUNDING AND SHORT CIRCUITING;



5 – FENCING THE LIVE AREAS.

These rules are implemented within basic and additional measures of occupational safety. 

TECHNICAL REQUIREMENTS FOR COLUMNS AND FOUNDATIONS 

These technical requirements regulate the delivery and installment of columns and foundations, as well as during the acceptance of the works on installing the columns and lighting foundations. 

The columns are planned to be installed in concrete foundation by means of foundation slab and anchor screws. In exceptional cases, columns may be placed in concrete foundation. 

Columns are to be made from standard quality steel, with minimum tensile and compressive stress of 1600kP/cm2 and modulus of elasticity of 2.1x106kP/cm2. Columns may be made from other materials such as aluminum, bronze, etc. but only if they fulfill the above stated load requirements. 

Columns are to be galvanized by hot means of hot galvanizing. Additionally, decorative columns may be plasticized or metal painted. Bidder is in obligation to provide quality certificate for the offered protection. The same requirements refer to foundation slab, anchor screws and other installment material. 

Column is connected to the footing by means of foundation slab through anchors, the dimensions of which depend on the column height. Anchors are made from standard quality steel. 

The column is to have an opening for the conduit box. Additionally, supporters for installing the conduit box are to be installed inside the column. The lid is to be constructed in such a way that it perfectly fits the base and is in level with the column walls. Lid is to fit the wall in a way which will prevent water and dust penetration. Lid is fastened by an appropriate screw, while tightening is performed by a special spanner. 

Earthing outlet is to be installed inside the column in the opening planned for the conduit box. 

Conduit box inside the column is integral part of the column. Various types of boxes can be used, but all must have 4 (R,S,T,0) outlets for several cables, input-output system. 

Installment of the columns and foundations implies earthworks, concrete works and placing the columns. 

Marking the foundation pits is performed by the Contractor, based on the number of columns, all in accordance with the design. Supervisor determines the regularity of marking the foundation pits and records it in the construction site diary. Prior to marking the pits, Contractor is to check the distance between the columns and inform the Supervisor in case of discrepancies. Digging the foundation pits may commence after the pits are marked as defined in the design. 

Excavated soil is to be removed, unless it is necessary for compaction around the finished foundation. 

During the works, vertical sides of the foundation pits are secured against landslides. 

Digging the foundation pit is controlled by the Supervisor, in the presence of Responsible works manager. Results of the control are recorded in construction site diary. 

Column foundations are from reinforced or plain concrete. Foundations may be either prefabricated or installed in-situ.      

Foundation concrete is to be of type defined in these technical requirements, not less than MB 15.

As for the foundation with anchor screws, screws are installed in the foundation by means of moulds which are fastened at a defined height. During the concrete works, screws are to be in vertical position. Free parts of the screws are to be coated with grease.

Concrete mixture for the foundations may be prepared on one central place and then transported to the concreting location. 

After the control, columns may be placed in or on the foundations. 

Placing the columns in column openings or on anchor screws is performed by slow lowering of the column by means of crane. The columns are put in vertical position. 

Columns are finally fastened to the opening or to anchor screws after being adjusted to ideal vertical position, all in accordance with the design. Each column is to be placed in vertical position, which is controlled by a suitable geodetic instrument. 

TECHINCAL REQUIREMENTS FOR LUMINAIRES AND LIGHT BULBS 

The offered luminaires are to meet all technical requirements, i.e. all elements necessary for their proper functioning. 

Luminaires are to be closed and well sealed in order to avoid water and dust penetration. 

Having in mind the climate conditions, luminaires must be resistant to corrosion. 

Luminaries are to be resistant to mechanical stress (such as impact, shaking, etc.) which may appear during the course of their operation. 

Luminaries are to be constructed in such a way which enables simple control and replacement of their parts, such as pre-cooling devices, bulbs, etc. Functionality of mechanical parts is to be preserved even after a longer period of exploitation (minimum 10 years).

Degree of protection from dampness and dust penetration is to be at least IP54, as in accordance with IEC regulations. 

Luminaires are to be made of such a material which prevents deformations or damages during normal operation due to heating. Forbidden temperatures must not appear on any part of the luminary, including interior and exterior wires. Additionally, luminaries are to be installed in such a way that they do not burn in case of malfunction of pre-cooling device.  

As for the installations, luminaires are to be construed for 250V voltage. Their supply may be performed by means of three-phase system 380/220V, frequency 50Hz.

The luminaries are to be connected to the earth lead. Therefore, each light is to have a clearly marked connection for earthing cable. 

All interior electrical cables are to be made from copper, minimum diameter of 1.5mm2. Insulation is to be resistant to high temperatures in order to endure the light heating. Use of conductors with silicone based insulation is recommended. 

Luminary consists of condenser, ballast, starters and other parts which are to be designed in a way which will enable normal operation of luminary in exterior conditions of the place of installment. 

Light bulb neck is connected in the following way: the live conductor is connected to the base and the neutral conductor is connected to the thread. 

Light source is to fulfill the following requirements which refer to luminous flux and durability:

-  high pressure mercury 



 80 W

 3300 lm

6000 h



125 W

 5700 lm

6000 h



250 W

12500 lm

6000 h



400 W

21300 lm

6000 h

-high pressure sodium 

150 W

14000 lm

8000 h

250 W

26000 lm

8000 h

400 W

47000 lm

8000 h

Luminaries are to be construed in such a way which will enable undisturbed operation of the light bulb. This mostly refers to the lamp temperature. 

Luminaires are not to be damaged during the installation. Do not install damaged luminaries. 

Luminary and switch board are connected by means of conductor PP00-Y 3x2.5mm. All connections are to be performed in a way which prevents heating at the couplings.

After the installment, luminaries are to be cleaned carefully.  
TECHNICAL REQUIREMENTS FOR 1kV CABLES

1. Low-voltage cables for supplying the lighting are to have the following characteristics:

· applicable for direct digging into the ground, which is to be certified by the delivering company

· they are made for nominal voltage of  400V 

· they possess copper conductors with specific resistance less than 0.018mm/m at temperature of 20 degrees. 

2. Our weather conditions require cables with polyvinyl chloride insulation which is used for areas of possible mechanical damage or stress. 

3. Company which is delivering the cables is to provide the cable quality certificate which is in accordance with IEC norms. 

4. Cables are delivered in drums, the diameter of which is to be consistent with the type and cross-section of the cable. The drum is to have a label with the following information: 

- cable mark 

- weight 

- length

- cross-section and number of conductors

- nominal voltage

5. Cables are to be laid directly into the ground cable trench, minimum depth of 0.8m. Several cables are laid next to each other. 

TECHNICAL CONDITIONS FOR TELECOMMUNICATION AND ALARM INSTALLATIONS 
GENERAL

All works are to be performed in accordance with this project and valid regulations and standards, especially:

Rulebook on Technical Norms for Electrical Installations of Low Voltage (Official Gazette of SFRY no. 53/88);

Law on Planning and Construction (Official Gazette RS no. 47/03);

Fire Safety Law (Official Gazette of SRS no. 37/86 and Official Gazette RS no. 48/94);

Rulebook on Technical Norms for Stable Fire Detection Installations 
(Official Gazette FRY no. 87/93);

Occupational Safety Law (Official Gazette RS no. 42/91);

Conditions and Technical Norms for Residential Buildings and Apartments Design (Official Gazette Belgrade no. 32/IV - 1983.);

Modifications and amendments of the above stated acts (Official Gazette of Belgrade no. 5/88);

Connection System Law (Official Gazette of SFRY - 41/88);

Valid PTT regulations and standards for equipment, cables and tools. 

In cases of departures from this project, the Contractor is in obligation to ask for Designer’s consent in case that this authorization was not, in written form, given to the Investor’s Supervisor for electrical works. 

During the performance of the works, the provisions of Object Construction Law are to be fully respected. 

After the termination of the works, Contractor is to complete as-built drawing which will contain all the changes. 
SPECIAL CONDITIONS

The applied equipment and materials are to be of top quality and have appropriate certificates, which will be submitted to the Investor by the Contractor. 

Contractor cannot change the type of equipment which is defined in the design without prior consent of the authorized representative of the Investor. 

Prior to works commencement, Contractor is in obligation to compare this design with completed civil engineering works on the object and, in case of defects, inform the Investor and assist in repairing the aforesaid. 

Drilling and chasing of reinforced-concrete structures can be performed only with written consent of the Supervisor in charge of construction works. 

Contractor’s warranty for electrical works is two years from the date of certificate of acceptance. In case of defects during the warranty period, which are the consequence of improper construction, Contractor is in obligation to perform the necessary repairs, free of charge. Installed equipment is under manufacturer’s warranty which cannot be less than one year. 

All electrical works are to be performed in accordance with these specifications. In case of ambiguities, the valid regulations are to be strictly followed. 

Contractor is in obligation to keep installment diary on daily basis. 

Prior to works commencement, current state of the object will be controlled and recorded in the diary. 

FIRE DETECTION INSTALLATION   
Fire detection installation is to be carried out in accordance with "Technical Norms for Electrical Installations in Buildings”. If the fire detection plant is connected to PTT devices, PTT regulations are to be taken into consideration as well. 

Cables with insulation resistance between the wires, and wires and earthing of at least 500 K are used for fire detection installation. Conductors are to be made of copper, diameter dimension 0, 6 mm, cross-section of 1, and 5 mm2. PP/R type conductors are not allowed.  All types of telephone conductors with PVC insulation are recommended, as well as NN conductors, type PP (n) x 1, 5 mm2 or PP 41 (n) x 1, 5 mm2 in special conditions. During the connection of plinth by means of zone conductors, it is preferable to choose colors for defining polarity:  red +, black -; red +, blue -; black +, blue -. Place plastic or metal labels at the end of the conductors in order to avoid misunderstandings. Label the cables as well (by zones).  

Conduit boxes are to be placed on visible positions and put a red “PP” label.  

Fire detectors are to be placed in accordance with the design. When determining the locations of automatic fire detectors, have in mind the maximum distance between the detectors, as well as their distance from the wall and other equipment. If, during the installation there is an overlap between the position of fire detectors and other equipment, move the detector at least 0,5m from the other equipment. Manual call points are to be placed by the front door, opposite from the side where the doors are fastened, close to the fire extinguisher, height 1, 3 - 1, 7 m from the floor.  

Each PP plant is to have a maintenance book. The following testing dates will be written into the book: 

- monthly testing

- quarterly review

- yearly maintenance.

It is recommended that equipment manufacturer performs the system maintenance.  

Fire detection plant is designed and intended for protecting life and property and thus is to be tested in correct and adequate way. 

Fire detection device is to be installed in a way which will clearly distinguish it from other installations and enable easy maintenance.  

Equipment for fire detection is to be installed in such a way which will not interfere with the other equipment, including lightning protection installation. Connection and joining of signal conductors, e.g. in conduit boxes with voltage over 65V for alternating voltage and  boxes with voltage over 1000V for direct current, are to be performed by means of metal fencing of the installations.  

All connections are to be installed by means of screws or soldering, so that screwdriver and soldering iron are the only tools used in this process.  

Conductor labeling has to be easily visible. During the conductor wiring, choose colors for "+" and "-" conductor and use the same colors for the entire system.  

Signal conductor placement is performed in the following way:

- placing the cables on clips, in plastic or steel pipes above the mortar,

- placing the cables underneath the mortar,

- placing the cables on cable cabinet, where they are fixed separately from NN cables. 

Prior to placing the signal conductors, one has to consider the distance from NN installations, which is to be approximately 20 cm, as in accordance with the regulations. However, on places where reaching this distance is physically impossible, certain distance reductions are allowed. 

Cable extension is allowed only within conduit boxes. Each type of zone assembly in signal panel is limited to loop resistance of zone conductors. In case the conductor dimensions are different from the designed, Designer’s consent is required. 

Putting the fire signalization system into operation is performed by equipment manufacturer in the presence of the Contractor, after completing the following installation works:  

- placing installation conductors in accordance with the design, 

- installment and connection of all plinths and end detectors,

- fixing the signal panels. 

All zone conductors are to be labeled by cable labels in accordance with the zones defined in the design. 

During the procedure of connection, all zone conductors and NN conductor for signal panel power supply are to be long enough for connecting to signal panel.  
Equipment manufacturer is to perform the following: 

-  connecting the signal panel to the network, 

- connecting the zone conductors to the signal panel and placing a resistor on the end detector, 

- testing functionality of the system and handing over the equipment.

After performing such works, equipment manufacturer shall provide a one year guarantee. 

All automatic detectors are placed in vertically installed plinths, faced downwards and firmly fixed, which increases their accessibility during maintenance and control.  

As for the high rooms, active elements are placed in the installed plinths by means of appropriate rod. 

Plinths which are mutually connected on one electric circuit represent one signal line (zone). 

Connection manner is given in the graphic documents. 

Purchase, installment, maintenance and testing are to be performed in accordance with manufacturer’s instructions. 
IDENTIFIED HAZARDS AND HARMS 

 1.
Accidental touch voltage hazard.

 2.
Electrical overload hazard.

 3.
Short circuit hazard. 

 4.
Line drop hazard. 

 5.
Earth leakage electricity hazard.

 6.
Touch voltage hazard. 

 7.
Electrical interference hazard. 

 8.
Accidental mechanical damage hazard. 

 9.
Mishandling hazard. 

10.
Fire hazard.

11.
Humidity, water, dust and aggressive environment hazard.

MEASURES FOR ELIMINATING IDENTIFIED HAZARDS AND HARMS

 1.
Construction of conduit box for low voltage installations disables accidental touch voltage.  

 2.
Choice of adequate safety fuses on the panel disables cable and device overload. 

 3.
There is no short circuit hazard. As installation works are performed completely in accordance with the regulations and manufacturer’s instructions, there is no possibility of short circuit. 

 4.
Line drop hazard is eliminated by choosing the conductor, diameter of which allows energy losses only up to 10% (0, 4 dB).

 5.
 There is no earth leakage electricity hazard due to the presence of joint earth electrode.

 6.
Touch voltage hazard is eliminated by choosing the adequate equipment, by earthing of all metal parts which do not belong to electrical circuits and by appropriate choice of earthing rods. 

 7.
Electrical interference hazard is eliminated by adequate choice of equipment and cables, as well as by separating telecommunication devices from other high-power devices and placing telecommunication cables in special canals.

 8.
Accidental mechanical damage hazard is eliminated by placing the installation equipment in metal cases. Telecommunication cables are laid through safety pipes on places where mechanical damages are possible. 

  9.
Mishandling hazard is eliminated by entrusting the handling to experts, as well as by putting written warnings and instructions on visible places.  

 10.
Fire hazard is eliminated by adequately chosen equipment, as well as clearly defined evacuation plan in case of fire. 

 11.
Humidity, water, dust and aggressive environment hazard is eliminated by adequately chosen equipment and conduit boxes. 
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