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Location
The location is situated on cadastre parcel no. 826 cadastre parcel no. 826, cadastre county Banja Luka 8 (n.p.), and covers an area of ​​1464 m2. The subject parcel is built.
Access to the site location is from the street of King Peter I Karađorđević and from the direction of Isaija Mitrovic Street.
In the near surroundings there are commercial and residential buildings, with the number of floors that varies from G to G+4.
The terrain is flat. 
Organization of plot 
The reconstruction and renovation is performed to the District Court building and a upgrading of one floor. Within the parcel, two accesses to the District Court are formed: from the direction of the street of King Peter I Karađorđević - entrance for clients and employees (on the Northwest side) and from the direction of Isaija Mitrovic Street – entrance for protected witnesses and entrance for apprehended persons (Southeast side of the building).
General Information of the building 
The building of the District Court Banja Luka was built in 1964 as a free-standing building with number of floors B+G+3, with measurements 46,93m x 12,62m. 
Building construction was performed in accordance with the architecture of the '60s years: 
-	The foundations and footings are made of compacted concrete and reinforced concrete on the added ground floor, 
- 	Vertical and horizontal ring beams, lintels and stairs are made ​​of reinforced concrete 
- 	Support (L=25 and L=38cm) and dividing brick walls 
- 	The mezzanine FC finely ribbed construction and the FC panel on the addition 
- 	The roof structure - the steep wood framed roof with tin covering 
In designer architectural expression, the emphasis is on prominent window frames. 

The entrance into building is through the central external staircase (northwest façade) from which is the entrance into the lobby that connects the lateral longitudinal hallways and interior stairs. This entry is used for employees of the court and the parties in process. 
On the east side, there is the entrance for apprehended persons, protected witnesses and the entrance for the judicial police. 
In the basement area, the entrance to which is via the main staircase, are the archive room, the judicial police with detention units, substations for central heating and technical/economic part for building maintenance. 
On the ground floor, there are a mail reception room, administrative offices, a prosecutor office, archives, typing pool, judicial police (for access control), and two courtrooms (big courtroom of ​​approximately 85m² and small courtroom of ​​approximately 55m² of surface) with space for protected witnesses/underage person with a room for a psychologist, and a cabin for audio/video recording. Both courtrooms have separate entrances on the southeast façade. 
On the first floor, there is the room of the Court president, judges chambers, rooms for meetings and council sessions and the administrative - professional areas. 
On the second floor, there are judges chambers, rooms for the seized items, administrative rooms and technical room. 
On the third floor, there are judges chambers, rooms for the seized items and judicial police. 
Sanitary facilities on each floor are located by the eastern façade and attached to common verticals. The object is supplied with water and drainage, achieved through the town water supply and sewerage system.
The heating of the building is of high quality and it is conducted via public heating system (the substation is in the basement). 
Power supply is correct and the main distributional cabinet is located on the ground floor. 
Organizational and functional deficiencies of the building of District Court of Banja Luka: 
Things necessary for standard functioning of the court, among other things, are ascertained: one large courtroom for the processes of war crimes/organized crime is missing (approximately 85m², with associated accessories), judges share rooms (of small dimensions) with typists, inadequate organization of space for typing service, restrictive and inadequate space for the archive, inadequate space for temporarily confiscated objects (with the necessary electronic, physical and fire protection), inadequate access to the building, inadequate a safety systems (physical and electronic protection of the building and location), inadequate physical protection of Large and Small courtroom on the ground floor, inadequate system of controlled access and building entrance (for employees, parties, processes of arrest of the suspects, protected witnesses, work of the judicial police), technological inappropriate location of the server room, inadequate fire protection system, the lack of conditions for access to the building for disabled persons and their vertical communication in the object, the general lack of space required for the technological organization of work and so on. 
Predicted work on reconstruction, modification and superstructure: 
Basement floor: 
In the basement floor of the building, there are archive rooms, rooms of judicial police with two detention units, toilet, handyman room, storage room, heating substation and the elevator facility. 
Reconstruction and renovation basement level involves the following interventions: 
-preparatory works which include: demolition of a part of the interior walls and formation of penetration into the existing floor place in purpose of installing the elevator facilities, excision of the existing access ramp and demolition of a part of the wall of the ramp in purpose of development of new footings, disassembling of the existing door (in accordance with the graphic attachment) and space preparations for future work; 
-concrete and masonry works including: concreting of new footings and pillars (in accordance with the drawings), concreting of new access ramp and ramp wall, concreting-closure of outer shaft that was previously used for the introduction of solid fuel, building new partition walls around the elevator facility; 
-ground-setting works which include: posting granite tiles in space of the heating substations, installing linoleum in the hallway and storage space as well as setting PVC floors with a high degree of abrasion resistance in the archive area; 
-paintjob works which include: partial plastering and painting of the walls and ceilings of the archive, heating room and pantry; 
-carpentry and ironwork which include production of new woodwork positions and new locksmith positions – installing of the fire protection doors on the premises of the archive.
The project defines all the required work in areas such as archives, heating substations, storage, etc., which are necessary to bring the mentioned areas to a functioning state. Beside these works, a special attention must be drawn to installation of new elevator facilities for the purpose of providing vertical communication for persons with reduced physical abilities and facilitate the transmission of judicial documents within the facility.
Ground floor: 
As a part of the ground floor of the building there is the main entrance to the building, judicial police with control of the entrance, lobby, counter hall, admission office, register, head of register, archives, telephone exchange, cafeteria-cantine, toilet facilities, courtrooms, a council room, a psychologist room and a room for a protected witness with toilet facilities. 
Entrance for employees and clients is situated on the northwest side of the object, with the entrance for the protected witnesses on the southeast side of the building. 
Reconstruction and renovation of the ground floor involve following interventions: 
-preparatory works which include: demolition of the part of the partition walls, forming the run in the existing floor panel in purpose of installing of the elevator facilities, cutting out the part of the existing stair landing panel at the main entrance to the building and part of the canopy panel over the main entrance as well as the demolition of part of the wall in order to construct new footings and columns, removal of existing door (in accordance with the graphic attachment), removal of existing stairways for protected witnesses access, removal of existing canopy over the stairway access for the protected witnesses and preparation of the area for future work; 
-concrete and masonry works which include: concreting of the part of the existing stair landing panel at the main entrance to the building and the part of the canopy panel over the main entrance after the performed works on a new foundation footings and columns, masonry portion of the outer wall (closing the vent on the southeast side of the building-vents on the great courtroom) and building of partition walls inside the building, building a wall up the staircase for the protected witnesses for the purpose of the measures of  physical protection; 
-works with drywall panels, which include: the purchase and installation of partition walls (in accordance with the drawings); 
-ground-setting works which include: posting granite tiles in the windshield area, entrance hall and switching room, setting laminate in the area of mail reception, tiling the kitchenette, and setting the PVC flooring with a high degree of abrasion resistance in archives area; 
-paintjob works which include: plastering, skimming and painting the new walls;
-carpentry and ironworks which include: making new position for carpentry, new locksmith positions - installation of fire protection doors at the premises of the archive and also in the lobby, with the installation of ironwork with safety glass in large and small courtroom; 

-other works which include: creating a new canopy over the stairs for protected witnesses on the southeast side of the building, all necessary works at the main entrance after the building of the new foundations and pillars. 
By this project, besides the listed works, all necessary works are predicted to increase the standard of the used spaces.
First Floor: 
As part of the first floor there are: a meeting room, office of the secretary of the court, ICT service, server room, library, office of the president of the court, the office of the technical secretary, council sessions room, judicial offices, the office of the senior associate, office of the spokesman and analysts, office of administrative - technical officer, office of the defence counsel, prosecutor's offices, toilet and horizontal and vertical communication. 
Reconstruction and renovation of the first floor involve the following interventions: 
-preparatory works which include: removal of some partition walls, dismantling of existing doors and joinery (in accordance with the graphic attachment); 
-concreting and masonry work which include: walling-up of the existing openings (in accordance with the graphic attachment); 
-works with drywall panels, which include: the purchase and installation of partition walls (in accordance with the drawings), installation of a suspended ceiling in the server room; 
-ground-setting works that include: posting conductive floor space in the server room; 
-paintjob works which include: plastering, skimming and painting the new walls and suspended ceilings; 
-carpentry and ironworks which include: making of new carpentry positions, new locksmith positions, installing the new fire protection doors with a controlled entrance on the server room and installing the new fire protection doors inside the lobby and on the hall for the council sessions. 
Second floor: 
On the second floor of the District Court building, the following areas are located: judge offices, associate offices, courtroom, office for the appeal board, the accounting office, office of chief accountant, office of bookkeepers, apprentice office, toilet and horizontal and vertical communication. 
Reconstruction and renovation of the second floor involves the following interventions:
-preparatory works which include: removal of some partition walls, dismantling of the existing doors and carpentry (in accordance with the graphic attachment); 
-works with drywall panels, which include: the purchase and installation of partition walls (in accordance with the drawings), installation of a suspended ceiling in the new courtroom, setting a new floor system on steel pins in the space of the new courtroom; 
-ground-setting works which include: installing new laminate flooring in the area of the new courtroom; 
-paintjob works which include: plastering, skimming and painting of the new walls and suspended ceilings; 
-carpentry and ironworks which include: making the new carpentry positions, new locksmith positions and installing fire protection doors in the area of the lobby and the offices which can be accessed from the lobby.


Third Floor
Within the third floor of the building there are: judge offices, rooms for confiscated objects, judicial police offices, associate offices, toilet and horizontal and vertical communications.

Reconstruction and adaptation of the third floor involve the following interventions:
-preparatory works which include: dismantling of the existing doors and carpentry (in accordance with the graphic attachment);
-works with drywall panels, which include: the purchase and installation of partition walls (in accordance with the drawings);
-ground-setting works which include: installing new PVC flooring in the rooms for temporarily confiscated objects;
-paintjob works which include: plastering, skimming and painting of the new walls;
-carpentry and ironworks which include: making the new carpentry positions, new locksmith positions and installing fire protection doors in the area of the lobby and the offices which can be accessed from the lobby and installing fire protection doors with a controlled entrance to the room for temporarily confiscated objects.
Fourth floor
The main task on the District Court building is the superstructure of the fourth floor. Within this floor the following spaces are predicted: judicial offices, an appeal committee office, accessories room with supplies, server room, associates’ offices, typing pool, toilet and horizontal communication.
The superstructure of the fourth floor includes all necessary preparatory works such as dismantling of the existing roof structure and cap sheet, forming of the penetration in the existing ceiling panel of the third floor in purpose of forming of the vertical communication with the new floor and every other constructing and masonry works that need to be performed to prepare the space for future works.
The constructive system of the fourth floor
In purpose of decreasing of the total resistance of the new floor on the District Court building, as the constructive system, a linear-skeletal system is adopted, formed by the consecutive repetition of the iron frames. Primary iron frame is consisted of iron pillars of 160cmx160cmx5cm with iron joists of 160cmx160cmx5cm. Roof construction is consisted of secondary iron box girders with the inclination of the roof surface of 5о. In order to strengthen the existing building seismically, building of the new Ferro-concrete pillars alongside the facade walls of the existing floor, dimensions of 40x40, is predicted. 
Static calculations and detailed description of the complete construction and all building works is given in the constructive section of the project.
Materials used
By this project, the use of light materials to decrease the new total resistance is predicted.
Exterior and interior walls 
Interior partition walls of the superstructure floor of the building are also made of drywall panels with single substructure, sound-isolation system and double cover. For the exterior facade walls of the new floor, the thermo-isolating facade panels of 12cm length, which are set to the iron substructure, are predicted. Inside, alongside the facade panel, a drywall panel (of 6cm length) wall is set.
Ceilings
Setting of the suspended ceiling on the iron substructure in a form of drywall panels (of 60cmx60cm dimensions) is predicted. 
Finishing processing of the interior walls and grounds

On the superstructure floor, the drywall panels set alongside the facade panels and all interior partition walls are to be smoothed and painted, while in the toilet, it is predicted to set the ceramic tiles, from the floor to the suspended ceiling, class and size determined by the choice of the investor. 
As the final procession of the floors on the superstructure floor, the laminate setting is predicted, that is, the ceramic tiles set across the floor system on iron feet, depending on the purpose of the room. 
Heating protection
Thermo-isolation of the exterior walls of the superstructure floor is gained by setting of the facade thermo-isolating panels (with rock wool core, length of 12cm). On the roof construction, setting of the roof thermo-isolating sandwich length of 12cm is predicted. 
The facade and facade ironwork
The building is shaped in a contemporary way. Realization of the conceptual architectural design was conducted by modern materials and applied technologies, according to functional demands of the building of given purpose. The building is closed at flats of the facade by the thermo-isolating sandwich panels. That way, the building was provided by heating and sound isolation along with the modern outlook.
According to the purpose of the building, function of its contents and the character of modelling the entire set, the choice of facade ironwork and he way of their processing and glassing was made.
Facade ironwork was made of aluminium profiles with uninterrupted thermal bridge and glassed with solar control glass.
Interior carpentry
The door frame was made of quality dry wood, glazed mat colour lacquer by the choice of the designer. The door wing was made of frames and favus, with double hollow core, veneered, stained and lacquered with matt colour in chosen colour.
Detailed description of all schemes is given as an attachment within the numeric part of the project.
The Roof
The roof is two pitched, with the inclination of the roof surface of 5о. The roof cover is made of thermo-isolating sandwich panels length of 12cm. Drainage of precipitation is conducted via horizontal gutters, through which it goes to verticals set by the wall flats at the exterior of the building.
The gutter and all boarding of the roof attic are made of zinced tin length of 0,55mm.
Water drainage from the roof surfaces is conducted through horizontal gutters-flumes and vertical gutters diameter of Φ110.
Installations
On the superstructure floor, there are predicted works on water supplies and sewerage, electric, TT and lightning rod installation and installations of central heating (connected to the existing vertical installations of central heating). New electro-installations of low and high voltage is necessary to connect to the installations of the existing floors.
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· All works must be conducted according to technical documentation and the quality insurance and control program, with a commitment to acceptance of the general terms of every group of works. 
· The work contractor is obligated to inspect the terms, which were given by competent services and public companies within the process of issuing of the Building Approval, then to conduct the work execution in accordance with them. 
· All activities, listed by descriptions of bills of quantities of items and technical documentation, the contractor is obligated to perform with expertise associates qualified for specific kinds of works they do.
· Before delivery, the contractor is obligated to inspect the building site and determine the possibility of access, transport, the way of securing the site from the unauthorized persons, the way of setting the scaffolds and other, and to arrange the way of providing the site with electricity and water during the building.
· The contractor is obligated to write a building log and, before the works start, inform the competent town inspection committee, then hand a writing notice to the investor.	
· The contractor is obligated to remove all eventual damage resulted during the works and maintain the site clean and to take all of the dump and impurity to the planned depot daily.
· The contractor is obligated to gather all material necessary for the execution of the planned works within deadline. In case there is no certain material on the market, the contractor is obligated to consult the designer for the purchase of the material, which, by the price and quality, represents suitable replacement for the execution of the planned works.	
· If description of any item creates doubt regarding the way of the execution or the price calculation, designer and the supervising engineer should be informed within deadline. All eventual uncertainties the contractor should resolve with the designer before the offer is issued. 
· Before the works start, the quality of building material should be inspected by the designer or the supervising engineer and perform the works according to technical documentation.
· Before the works start, it is obligatory to perform the control measuring on the site. Eventual changes in details or applied material the executor must arrange with the designer or the supervising engineer.
· The forbidden use of material – basic or auxiliary, not predicted by technical documentation, unless the changes are determined by an agreement between the contractor and the designer or the supervising engineer.
· If the contractor performs the works in the inappropriate way or with the use of the inappropriate materials, he has a duty, on his own cost, of performing the same works with the materials of required quality and in the appropriate manner, previously removing the inappropriately executed positions. 
· If, before the work execution, the contractor founds that there has been a change of conditions for the work execution, he is obligated to warn the supervising engineer on that matter, to solve it in agreement and to establish the way of the work execution in a writing log.
· During the work execution, the contractor must protect all the elements built – parts of construction and previously performed works in an appropriate manner, according to the Regulations of Protection at Work, to prevent the damaging of the executed positions on the building. The contractor sums up the protection expenses into a unitary price.	
· If previously preformed works (for which the contractor or his co-worker are responsible) should get damaged, the contractor is obligated to get them to previous state or order the same works at the other contractor, on his own cost. The repair should be performed within primary determined deadline or as arranged.
· All built material must correspond the conditions and details of technical documentation, valid standards and norms of construction building, that is, technical terms of construction and crafts work executions, and if it is specifically required by the project, other regulations too. The contractor is obligated to prove the quality of the built materials and the expertise of the workers by the corresponding certificates and authorities, issued by the authorized institutions.
· At the end of the works, and during the works, if necessary for the harmonization with other contractors, the contractor is obligated to clear the working space and the previously executed positions, which got dirty by his work, or the same works arrange with other contractors, on his own cost, including the dumping of the disposal material, machines and building site equipment.
· The contractor is obligated to remove all protection and auxiliary constructions within deadline predicted for the work execution, on his own cost. 						


THE WORK DYNAMICS			
· The contractor is, with an offer, obligated to enclose the plan of the work execution dynamics, and if the investor should ask for a shortening of the proposed deadline, he should define the structure of the increased engagement of the capacity with which it will be possible to come to the proposed deadline. Engaging of the planned capacities is submitted to constant control of the supervising organ.
· At the work dynamics planning, the contractor should take care of providing the work conditions in the unfavourable weather conditions or at low or high temperatures. 
· The contractor is obligated to secure the normal flow of work execution, according to the deadline determined by the contract and, on time, provide transport of materials, tools, machines, expert workers, during the works, that is, until the building reaches its full functionality. 
· At the offer tendering, the contractor must deliver the operative building plan, site organization scheme, list of machines and necessary tools and list of co-workers and expert workers, that will be present on the building site.
				
CERTIFICATES AND GUARANTEES
· Valid standards and norms are in charge of all built material, the notices and terms listed in technical and contract documentation.
· Electro-energetic, water supply, sewerage and other installations should be tested at the end  of the works, perform the pressure and heating tests, gather certificates according the project regulations, laws and regulations in charge, and installations should be set and prepared for use. 
· It is necessary to hand the schemes of the installations, handling manuals and certified guarantees for all the equipment built in the building to the investor. All test and certificates are gathered on the cost of the contractor.
· The contractor is obligated to guarantee for all the works performed, built materials and equipment. The warranty period is set by the building contract. At the end of the warranty period for the building and craft works and if the equipment of a longer warranty period is built in the building, the investor will provide the warranty rights, directly from the manufacturer, according to the guarantee lists delivered to the investor by the contractor.			
TECHNICAL PROTECTION
· The contractor is obligated to obey the regulations of technical protection. 
· The elements of technical protection must be calculated within the price of the building works and perform on the cost of the contractor.	
· During the work execution, every required measure of protection at work and fire protection must be applied.
· If the supervising engineer spots the irregularities of the contractor or that he does not obey these rules completely, he can forbid the work execution, while he does not organize the works according to the regulations of technical protection.
				
BUILDING SITE ORGANIZATION AND INSTALLATION CONNECTION
The organizing scheme of the building site, with the transport and energetic connection plan, the contractor delivers to the investor for inspection and approval. The contractor is obligated to ensure, on his own cost, the drive and electric energy and the water necessary for the building site by the contract with communal organizations.	
General conditions for the work execution represent a constituent of the building contract.
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1.  INTRODUCTION
The subject of the design is the extension of the District Court building in Banja Luka. The extension of the entire storey above the third floor was planned, so the number of floors of the building increases from B+GF+3 to B+GF+4. The basic idea is to make the extension with lightweight materials, with a minimal increase in weight of additional structural system that would not further aggravate the condition of existing seismic resistance. Based on this, it was decided that the construction of the new floor is formed with light steel frames with a facade made of prefabricated sandwich panels and with internal prefabricated panels.
The existing facility of the District Court building consists of two units, characteristic for the time of construction as well as for the type of construction. The first one includes facility designed and built in the mid sixties (about 50 years old) and the second one includes the part extended  at the end of the seventies. The extension is carried out on a lateral side and the added part has the same number of floors as the main part of the building.
The basic part of the building was designed and built in the classical masonry system, more precisely, as a combination of brick walls with horizontal ring beams and reinforced concrete frames in the longitudinal walls of the building. This concept of the basic structure emerged from the function of the facility, so the reinforced concrete frames in the longitudinal facades are the result of the need for a larger window openings.
The approximate dimensions of the old part of the building are 40 × 12 m, with a planned vertical expansion joint, width of 2 cm, which forms two units; one with dimensions of 24 × 12 m (building A) and the other 16 × 12 m (building B). In the ground floor, an annex is designed, measuring 6.4 × 15.5 m, having only ground storey, and constructed as the extension part of the building A, without dilatation.
The newer part of the building, designed in 1977, is designed as an extension in the annex area next to the building A. Conceptually, it is the classical skeleton construction with columns and beams in two directions, which passes through the old annex (ground floor of the old building) and ending with the III floor, which equates the number of floors with the existing building (part A and part B).
At the time when the court building was designed and built, there were no proper seismic regulations for the construction, which is the main reason for occuring of the structure damages on the building in the earthquake in 1969. More information about the extent and type of the damages to the building is not available, but it can be assumed that the main damage was to the walls.
Dispositionaly  speaking, the initial resistance to horizontal forces is solid in the longitudinal direction, where two parallel walls along the corridor were planned, almost throughout the entire building, while in the longitudinal façade  planes reinforced concrete frames were planned, with columns with dimensions of 40/40 cm. However, besides the gable walls, walls along dilatation and the two walls along the staircase in the transverse direction there were no additional stiffening walls. Most of these transverse walls are at the  distances of over 10m which is likely to cause excessive stress and damage.
Additional problems concerning the initial seismic resistance are related to the quality of the mortar in the joints between the bricks, problematic stiffness of the ceiling ("Monta" with too thin slab above), a low concrete strength of the columns and relatively poor reinforcement of these columns as well as the lack of vertical ring beams on the end of the walls. According to available data from the saved design documentation, most of the walls were done in lime mortar, and the main part of the reinforced concrete structure is designed with concrete class of  MB 16 - MB 22.
All these anomalies have  manifested during the earthquake of 1969, so shortly afterwards (in 1970) the design of  the building rehabilitation was made (the Company for design and engineering "Osnova" - Belgrade). In this design, a detailed analysis of the structure was carried out and additional reinforcements were designed for seismic intensity scale VIII.
The designers have planned the additional reinforcement of the transverse direction of the building by using new walls, which are planned to be constructed from the (new) foundation to the top of the building. Four transverse walls in the old part of the building A and two new transverse walls in the part B were planned. These walls are designed as brick walls with thickness of d = 25 cm, with reinforced concrete (RC) lining 2 × 6.5 cm (MB 16) on both sides. The strengthening of the existing walls using reinforced concrete lining  was also planned by the design of the building rehabilitation , similar to the new ones, providing that the RC lining of the gable facade walls is planned on one side only, to avoid the removal of the facade. In addition to lining of the walls, vertical reinforced concrete ring beams with dimensions 25 × 25 cm are designed at the ends.
By taking rehabilitation measures, the initial seismic resistance has been significantly improved, the structure was given the reinforcements in the transverse direction which had been the main problem, and also a certain degree of ductility of the structure has been accomplished.
Despite the rehabilitation described above, during the design of the extension (the fourth floor) it was decided that the existing level of resistance should be kept and the extension should be designed in such a way that neither weight nor the dynamic characteristics of the existing building are not substantially altered and that is the main reason why the lightweight steel frame construction was selected. An effort was made for the level of mass increment not to be more than 5% and that the upper floor has the longer periods of oscillation (with sufficient wind resistance), compared to the masonry system used below which is pretty stiff.
Given that the increase of mass of the building  is low and that the construction of foundations is carried out on the gravel, the problem with additional subsidence and overload of the soil in this case was not so intense.
Additional interventions on the structure of the facility are planned in 2008, when according to the design made by Faculty of Architecture and Civil Engineering in Banja Luka, the merger of two smaller courtrooms into one was carried out, which required the removal of one of the central columns and the construction of two new RC frames (four columns) with associated foundation extensions along with existing ones.


2. CONSTRUCTION DESCRIPTION OF THE EXISTING FACILITY
As already mentioned in the text, the existing building (parts A and B) is designed as a classic masonry structure, while the added part is the skeleton structure made of reinforced concrete.
The building's foundations were set on the gravel, the depth of foundation varies,  from -1.20 in the extended part (skeleton) to -2.30 and -4.30. The foundations below the main load-bearing walls were designed  as a classic foundation strips with width of 2.10 m below the main longitudinal walls, 1.70 m below the longitudinal facade walls, 1.30 m below the gable walls etc. Beneath one part of the basement, where the columns are designed , the foundation is designed as a counter beam with width of 125 and height 100 cm. This part of the foundation is additionally reinforced after the seismic rehabilitation by making of foundations below the new walls in the transverse direction. All foundations, except the foundations of the extended part, were made of concrete MB 16 and the main foundation strips are reinforced in the lower zone according to the static calculation.
For the purposes of designing the building extension  in 1977,  the geomechanical tests with two boreholes along with annex were carried out. It was concluded then that the soil at the site consists of a layer of fill with thickness of about 1.2 m and a layer of gravel underneath, with a permitted load capacity 320-350 kN / m2. It was estimated that by extending the annex with 4 floors, no major unequal subsidences at the border between these two segments (max 2 cm, mostly during construction) should occur. Based on these information, it can be considered that by extending of one more storey, with an increase in weight of 5% no problems with the foundations should occur. Having reviewed the basic design of the building (the old part) it was noted that the width of the foundation was determined according to the permitted stress in the soil of 250 kN / m2 (probably there were no  geomechanical data at the time of the designing of the main building).
For the purpose of the building extension , the company "Ibis" Ltd. from Banja Luka  has carried out geomechanical tests in september 2014, where the results were found, similar to the ones from the tests made in 1977.
The vertical structural system of the existing building consists of masonry walls, subsequently reinforced during seismic rehabilitation with reinforced lining, and classic skeleton construction in the extended part. The wall thickness is 38 and 25 cm + lining 2 × 6.5 cm. In the longitudinal facades,  RC frames with columns of dimensions 40/40 cm and beams 38/50 cm, were formed. During the rehabilitation of the building, reinforced concrete ring beams 25/25 cm were formed at the end of the walls. Columns in the extended part have dimensions of 30/50 cm. Concretes of the columns have different brands, in the old part those are mainly MB 16 and  MB  22, and in the newer part MB 30. Round steel bars GA 240/360 were used for reinforcing of the vertical elements.
The floor structures of the old part of the building are semi- prefabricated type "Rapid" with a total height of 22 cm. The beams are at the distance of  40 cm and the upper slab has a thickness of about 4 cm. Supports of these ceilings are generally longitudinal walls along the corridor and longitudinal facade beams, but in the area around the staircase, slab rests on the RC beams of somewhat greater length. Here it is noted that the slab above the third floor was designed to a useful load of 1.0 kN / m2. Connections of ceilings and walls is achieved through horizontal ring beams in the height of the ceilings (22 cm). Class of concrete of the ceilings and horizontal ring beams is mainly MB 16. The horizontal structures of the extended part are designed with concrete class MB 30.
Staircases are constructed with bent RC slabs resting on girders in the level of the floor structure and on the lateral bent beams in the direction of climbing. The designed concrete class for staircase construction is 30 MB and the reinforcements are round steel bars GA 240/360.
The roof structure of the existing building is a classic king post, with columns, purlins, rafters and wind bracings. Complete removal of the old roof structure is planned.



3. THE EFFECTS OF THE EXTENDED STOREY ON THE EXISTING BUILDING

The ceiling above the third floor
By controlling the load-bearing capacity of the existing ceiling above the third floor it was determined that it does not have sufficient load-bearing capacity for the additional load although a removal of attic layers and setting of  light  panels instead of masonry walls were planned by the design of the building extension. Also, through extension of the fourth floor, a cement screed above the slab of the third floor was not planned, in order to reduce the additional load on the slab. The main reason for insufficient load-bearing capacity of the slab is a low useful load planned by the old design p = 1.0 kN / m2.
Replacement of the old layers in the attic (above the concrete slab) with a new reinforced concrete slab with thickness of 6 cm,during the extension of the fourth floor, was planned , which will be braced with beams of the existing ceiling, which gives an increase of the static hight and load-bearing capacity to the extent that it can safely accept the additional useful load (p = 2.0 kN / m2).
Foundations
As already said, the existing foundations, even soil below them, have sufficient resistance for the reception of additional loads from the fourth floor. There are enough reserves in the load-bearing capacity of the foundations for the additional load, which will not exceed more than 5% of the total mass of the old building. This means that neither the stress level increment in the ground nor stress increment in most burdened sections of the foundation will be significant.
Additional increasing of foundaton dimensions will be carried out only for the foundation of new vertical elements for seismic reinforcement of the building.
The seismic resistance of the existing building and additional reinforcements
The extension is designed so that the existing level of seismic resistance is retained and a steel frame system  is planned on the new floor, significantly more flexible than the bottom (rigid) structure. In addition to this,  the extending does not form a new seismic mass above the fourth floor, but somewhat increases the mass above the third floor. This increase in mass is approximately 5% in comparison to the total mass of the building, which can not be considered a significant change compared to the current situation.
Besides these elements, the design still provides additional strengthening of the vertical construction of the columns between windows by increasing the cross section dimensions and bracing the new columns with the existing ones. The main reason for this is the relatively low resistance of the existing columns between windows at the expense of low concrete class (MB 16) and a very low percentage of longitudinal and transverse reinforcement (longitudinal reinforcement mostly 4f16, and the transverse - blinders UF6 / 20-30 cm).
During the extension of the building, the additional strengthening of "weak" structural elements is to be achieved, but in a such way that these interventions do not obstruct the functioning of the building during construction works.
In addition to the reinforcement of the columns, a reinforcing of the central longitudinal wall by the staircase core was carried out, by adding the reinforced concrete lining on the outer side with anchoring to the wall and horizontal ring beams at the ceiling level.
4.  IV FLOOR EXTENSION
4.1. GENERAL INFORMATION
Extended fourth floor has the same external dimensions as the existing building, 46,70mx12,40m. Horizontal overall dimensions of the object do not change, but the vertical overall dimensions are increased by one floor, so the number of floors will be B + GF + 4.
4.2. STRUCTURE
Frames
 The steel structure, the framework type, was chosen for the main support system. Three-nave, one-story frame has been selected. The frame is, in static sense, statically undetermined, restrained frame, with fixed connections between the columns and girders, and with fixed end joints in support spots. Transverse frames are connected with girders in transverse direction, thereby forming longitudinal frames, and together they form a spatial skeleton. 
For interior and exterior columns, as well as the girders of the transverse and longitudinal frames, the profile of dimensions □ 160x160x5 (cold-formed, hollow,square, steel section) is selected. Girders of the transverse frames have the slope angle of 5˚ and they follow the slope angle of the roof cladding. Frames are placed on the axial distance of 3.98m, that is, 3,915m (the old part, part A and  part B) that is, 5.20m (extended segment).
Steel S 235 has been chosen for the basic material.
A model was developed by the software "Tower" for all frames, transverse and longitudinal.
The analysis of workload, stress control, stability to lateral buckling, stability to flexural buckling, stability on web buckling of sheet metal, checking the stability of the framework systems, as well as checking of deflections for each element of the steel structure frames, was performed (JUS U.E7.096 / 1986, JUS In .E7.101 / 191, JUS U.E7.121 / 1986, JUS U.E7.111 / 1986, JUS.U.C7.112).
Connection between external columns and supports (RC beam) is achieved with base plate of dimensions 33,0cmx38,0cm, and with thickness of d=2.5 cm, which is connected to columns by butt welds. The cantilevered sheet metals are welded to the columns by fillet welds (a = 3 mm). In places of connection between vertical braces and exterior columns, the cantilever sheet metals connected with columns by fillet welds (a = 4 mm) are applied. Connection between base plates and RC beams is achieved by anchors 6 M20xl .... of class 8.8. at axes 3,4,5,6,7,9,10,11,12 i.e. 4 M20xl .... of class 8.8, at axes 8,8'. The anchor hole is Φ22.
Connection between internal columns and the supports (RC beam) is achieved by a steel section U 240, welded to the added beam hanger of RC beam by fillet welds (a = 3 mm). The cantilevered sheet metals are  welded to the columns by fillet welds (a = 3 mm). In places of connection between vertical braces and exterior columns, cantilevered sheet metals are applied, connected with columns by fillet welds (a = 4 mm).  Connection between steel section U 240 and RC beam is achieved by 6 M20xl .... of class 8.8 at axes 4,5,6,7,9,10,11 i.e. 4 M20xl class .... of class 8.8 . at axes 1, 2,3,8, 8 ', 12.
Connections between external and internal columns of the transverse frames and the transverse beams is achieved by two end plates with thickness of d = 2 cm and 4 M20xl .... of class 8.8.
Connection between transverse beams  in the middle of the transverse frame is achieved by two end plates of thickness d = 2.0 cm connected with 8 M20xl .... of class 8.8,  i.e. 6 M20xl .... of class 8.8.  
Connection between longitudinal beams and columns are achieved by butt welds.
Prefabricated extension of the transverse beam is made at a distance of 1m from the end of the external frame. This is achieved by two end plates of thickness d = 2 cm, connected with  8 M20xl .... of class 8.8, . The cantilevered sheet metals are welded to the end plates and the transverse beams by fillet welds (a = 3 mm).
Purlins
In the B part (the old part)  the purlins with cross section dimensions of □ 140x80x5 (cold-formed, hollow, square, steel section) were selected, of the static system- simple beam with length of L = 3,915m and of the static systems -continuous three-span girder with length of L=3x3,98m =11,94m. 
On the A part (staircase, between the axes 6 and 7) T purlins (trussed purlin)  are placed, of the static system- simple beam with length of L = 2 * 3.98m = 7,96m.
The following steel sections for T purlins are selected:
Upper boom □140x80x5 (cold-formed, hollow, square, steel section), 
Lower boom  □100x80x4 (cold-formed, hollow, square, steel section) , 
Cross member  □60x60x4 (cold-formed, hollow, square, steel section).
T purlin above the elevator structure is replaced with two purlins of cross section dimensions □ 140x80x5 (cold-formed, hollow, square, steel section), of the static system- simple beam. 
On the B part (the old part)  purlins with cross section dimensions  □ 140x80x5 (cold-formed, hollow, square, steel section) were selected, of the static system- four-span continuous girder, of length  L = 1 * 3,915mx 3x3,98m = 15.86m. 
In the extended part, the purlins of cross section dimensions □ 140x140x6,3 were selected, of the static system- simple beam, of length L = 5.20m.
For all purlins, an analysis of workload, stress control and checking of deflections were performed.
Steel S 235 was selected for the basic material.
For connection between purlin and main bearer (transverse girder of the  frame) unfinished screws M16xl of class 8.8 are selected, with holes Φ18.
Screws  4M16 of class 8.8. at axes   1,2,4,5,6,7,9,10,11,12 were selected.
Screws  2M16 of class  8.8  at axes   3,8,8' (on dilatations) were selected.
The connection will be carried out over a horizontal sheet metal of thickness t = 8 mm, upper and lower, welded with fillet welds (a = 4 mm), and vertical cantilevered sheet metal of thickness t = 6mm welded with fillet welds  (a = 3mm). For T purlins, the connection between cross member  and upper and lower boom  is carried out by fillet welds a = 3 mm.
Bracings
For the wind bracing, transverse and longitudinal, in the roof plane, the steel sections □50x50x4 (cold-formed, hollow, square, steel section) have been selected, which are placed: tranverse between axes 1-2,3-4,7-8,8'-9 and 11-12, longitudinal between axes a-b and c-d.
For vertical wind bracing, the steel section of □160x160x5 (cold-formed, hollow, square, steel section) is selected, and they are placed in the axes a and d between axes 3-4,7-8,8'-9 and 11-12.
For spatial stability bracing of the structure , the steel section of □ 70x70x4 (cold-formed, hollow, square, steel section)  has been chosen, made of intersecting cross members, placed in axes 1,2,3,8,8'12 between the axis a-b and c-d.
Stress and buckling were checked for the bracing, in and out of bracing plane, in accordance with  JUS U.E7.086 / 1986 (Table 6), bracings with crossed members.
Steel S 235 has benn chosen for the basic material.
Connection between wind bracing cross members  and purlins are made with attaching metal sheets and screws 2M16 of class 8.8. Crossing spots of the cross members are made with attaching metal sheets with openings and fillet welds (a=3mm).
Connection between cross members of the vertical bracing and transversal frame is made with attaching metal sheets and fillet welds (a=4mm), and crossing spots of the cross members are made with attaching metal sheets with openings and fillet welds (a=3mm).

Staircase structure
For the staircase beams of the main directions steel section of □ 160x100x5 (cold-formed, hollow, square, steel section) has been selected.
For the staircase beams of the second transversal direction, steel section of □ 160x100x5 (cold-formed, hollow, square, steel section) has been selected.
For the landing beams, the steel section of  □ 160x100x5 (cold-formed, hollow, square, steel section) has been selected.
For the stair traid supporters(wooden beams of thickness d = 5cm) steel sections of □ 40x40x4 were selected.
Steel S 235 has been chosen for the basic material.
A model was developed by software "Tower" for stair flights 1 and 2. For staircase beams, the analysis of the workload, stress control, stability and deflection control was carried out.
Connection between staircase beams and RC existing beams is carried out by steel  base plates with dimensions of 240mmx12mmx281mm or 240mmx12mm270mm and anchor bolts 6 M16 8.8, l = 550mm or 6 M16 8.8, l = 400 mm, hole Φ18.
Connection between the second stair flight and  the main stair flight is carried out by end plates with dimensions of 140mmx10mmx290mm and unfinished screws 4 M12 8.8., hole Φ13.
Connection between landing beams and main beams is made by butt welds.
Elevator structure
The elevator structure is made of steel sections (horizontal and vertical) HEB 180. 
Horizontal sections at the level of each floor form a ring, as well as at the level above the elevator door. 
Steel S 235 has been chosen for the basic material.
The foundation of the elevator structure is RC slab d = 30cm, and the pit is made with RC walls d = 30cm. 
Under the foundation structure of the elevator, a gravel base of thickness d = 20 cm  and the compacted concrete subbase 10cm thick have to be made.
Protective layer of the reinforcement is ao=5cm thick.
The selected concrete class is MB30 (C25/30).
The selected reinforcement steel of the foundation slab:
Lower zone     x direction      RΦ16/15 , deformed steel bar RA 400/500
                       y direction      RΦ16/15 , deformed steel bar RA 400/500
Upper zone     x direction      RΦ16/15 , deformed steel bar RA 400/500
                       y direction      RΦ16/15 , deformed steel bar RA 400/500

Selected reinforcement steel of the foundation pit walls:
Vertical reinforcement  (concealed columns at the end of the walls)                  8 RΦ14 ,RA 400/500
Vertical reinforcement  (the remaining part)                                                  +/- RΦ14/15 ,RA 400/500
Horizontal reinforcement                                                                               +/- RΦ14/15 ,RA 400/500   
Prefabricated vertical extension is carried out in four places in height with 12 screws M16 8.8 and end plates 180mmx14mmx400mm, for the connection of the flange, and with 12 screws  M16 8.8 and end plates 120mmx80mmx340mm for the connection with girder steel section HEB180.
Connection between horizontal bearers HEB 180 and vertical bearers HEB 180, is made with end plates of dimensions 180mmx14mmx180mm and 6 screws M16  8.8, holes Φ18. Welding is made in the form of fillet welds (a=5mm).
Connection between vertical bearers HEB 180 and RC wall d=30 cm, is made with base plates with dimensions 340mmx180mmx20mm and with 4 M24 , hole Φ40. Plate under the anchor nut 60mmx60mmx20mm.
Welding is made in the form of fillet welds (a=5mm) and butt welds.
A model was made by „Tower“ software.
The analysis of workload, stress control,  the stability check and  deflection of the steel structure control were carried out, as well as the analysis of impacts on the reinforced concrete part, which makes the basis for dimensioning.

Permissible stresses for the basic steel material S235 
(JUS U.E7.150/ 1987 ,JUS U.E7.145/1987)
σper I =16,0 KN/cm2         
σperII=18,0 KN/cm2         
τperI=9,0 KN/cm2         
τperII=10,0 KN/cm2

Permissible stresses for unfinished screws of class 8.8  steel S235
(JUS U.E7.145/I/1991)
σbperI=27,0 KN/cm2           σb perII=30,5 KN/cm2
τperI=22,4 KN/cm2                   τperII=25,2 KN/cm2
σzperI=22,0 KN/cm2              σ z perII=25,0 KN/cm2

Permissible stresses for fillet welds  steel S235 
(JUS U.E7.150/ 1987)
σšperI=12,0 KN/cm2           σšperII=13,5 KN/cm2



Floor structure, „monta rapid“ system
"Monta" is calculated in the old design as a simple beam (slab that bears in one direction) range l1 = 4.65m, and reinforced with steel bars 6 Φ10 / m ', i.e. l2 = 2.75m 6 Φ6 / m', round steel bars GA 240/360, MB160 (MB given in the previous measures,  as in the design)
6   Φ10/ m'=6*0,785=  4,71cm2/ m'
6   Φ6/ m'=6*0,283=  1,698cm2/ m'
The total height of the "monta" structure is 22cm, thickness of the  unreinforced slab d = 4cm, beam spacing 40cm.
A layer of Heraclit panels and mud of total weight 0,12 KN/m2+0,96 KN/m2=1,08 KN/ is being removed and the load from the d=6cm thick RC slab gp=1,50 KN/m2, cardboard floor gr=0,50 KN/m2 and additional useful load p=1,00 KN/m2 are being added.
 The calculation based on bracing stages of the „monta“ system on the temporary support has been carried out.
Anchors with Φ14, made of deformed steel bars RA 400/500, of total length lu=5cm+15cm=20cm  , at the distance of 40 cm (beam distance of the „monta“ structure) are being selected.
Additional reinforcement for the upper zone Q-257, wire mesh MA 400/500, is selected.
The selected concrete class is MB 40 (C30/37).
Protective layer of the reinforcement is ao=2,5cm.
The selected superelevation is 2,50cm.
For temporary supports, the selected section is Φ 60,3mm (cold-formed hollow round steel section)

The new beam 35cmx38cm (part A, part B), 35cmx40cm (the extended , lateral part)
The selected reinforcement:
Upper zone 3R Φ14,  deformed steel bar RA 400/500
upper zone of the cross section above the column 3R Φ14+3R Φ16, RA 400/5000 
blinders  UR Φ12/15 , deformed steel bar RA 400/500. 
The selected concrete class is MB 40 (C30/37).
Protective layer of the reinforcement is ao=2,5cm.
The new beam has been tested on the additional impacts of torsional moments and in this sense the selected reinforcement is satisfactory.

Beam below the internal columns of the frame
Concrete of the beam below internal columns of the frame is necessary to be chase cut down to the existing blinders and it is necessary to add a new blinder (half blinder) R Φ12 and weld it to the existing one.


Fasade structure
For facade structure, vertical steel sections □ 150x100x4 (cold formed hollow  square steel section), and the horizontal profile □ 100x100x4 (cold-formed hollow square steel section) were selected.
The analysis of workload, stress control, stability and deflection control for all steel structural elements of the facade has been carried out.

4.3. REINFORCEMENT OF THE EXISTING STRUCTURE
RC columns
The existing structure is being reinforced with external RC columns of dimensions 40cmx40cm, which are placed in the axes a6, a7, a9, a10, a11, a12, d12, d11, d10, d9, d7, d6, d5, d4, and with RC columns of dimensions 25cmx40cm placed on dilatations a8,a8' and d8,d8'.
Selected column reinforcement 8 Φ16 , deformed steel bars RA 400/500, blinders Φ8/15, i.e. Φ8/10, deformed steel bars RA 400/500 
Selected concrete class is MB 40 (C30/37).
Protective layer for the reinforcement is ao=3,5cm. 
RC walls
Reinforcing of the existing building is done with RC walls of thickness d=12cm, which are placed between axes 6 and 7.
Selected wall reinforcement, deformed steel bars  RA 400/500.
Selected concrete class is MB 40 (C30/37).
Protective layer for the reinforcement is ao=2,0cm.
RC foundations below columns and walls
Foundations below the new RC columns with cross section 40cmx40cm , with dimensions 1,4mx1,30m, length 1,0m is selected.
Foundations below the new RC columns with cross section 25cmx40cm , with dimensions 1,4mx1,30m, length 1,15m is selected.
Foundations below new RC walls with thickness of d=12cm,  with dimensions 1,4mx1,30m, length 2,95m are selected.
Lower edge of the foundation is done with a slope, ∆h=10cm.
Selected reinforcement for the foundations of columns and walls, lower zone in both directions and vertical reinforcement of both directions RΦ14/15 , deformed steel bars RA 400/500.
Protective layer for the reinforcement is ao=5,0cm.
Selected concrete class is MB 30 (C25/30).
RC foundations, reinforcing of the existing foundations in the elevator construction area 
Foundations with dimensions 60cmx205cmx130cm and 122cmx316cmx130cm were selected.
Selected reinforcement RΦ 14/15 ,URΦ 10/15  , RA 400/500 (the smaller foundation)
Selected reinforcement RΦ 14/15 , RA 400/500 (the larger foundation).
Protective layer for the reinforcement is ao=5,0cm.
Selected concrete class is MB 30 (C25/30).
5. INCREASE OF PERMITTED STRESSES IN THE SOIL
Old part
Axes a and d
(269,07-252,37)/ 252,37=6,62%
Axes b and c
(151,80-142,40)/ 142,40 =6,6%
Extended part
(245,69 -237,47)/ 237,47=3,46%

6. WORK EXECUTION TECHNOLOGY

6.1. MAKING OF A NEW RC SLAB WITH THICKNESS D = 6CM ABOVE THE EXISTING FLOOR STRUCTURE, TYPE "MONTA RAPID" SYSTEM, WITH THE TOTAL HEIGHT D = 22CM.
After removing the roof structure with the sheet metal roof cladding, layer of mud and layer of heracklit panels are being removed.
To achieve  good bonding of the old and new concrete, a thin layer of cement film has to be removed and the external aggregate grains, the ones that can be seen, have to be denuded. The exposed surfaces of concrete has to be cleaned thoroughly with compressed air under pressure and soaked in water. Then, an epoxy based coating is applied in layers in order to achieve a better connection between the old and new concrete, in accordance with manufacturer's instructions.
New concrete layer is braced with the existing RC floor structure with anchors.
Anchors RΦ14, (l = 20cm = 15cm + 5cm), which should be drilled into the concrete of the "monta" beams of the floor structure 11,5cm thick, are selected.
Anchors are installed in the following manner:
A hole is being drilled into the existing floor structure (at a distance of beams lr = 40cm). The depth of the hole for the  RΦ14 is Φ16. Then the drilled holes are cleaned with compressed air under pressure. A binding agent is placed in the drilled hole, which can not have the shrinkage characteristics, but it can preferably have a mild swelling characteristics. Mechanical properties of binding agent (compressive and adhesion strength ) must have  better characteristics than the existing materials (MB 40). For the binding agent an epoxy based mixture is suggested. In thus prepared hole the anchor is being pressed in. When the anchor is pressed in, a small amount of bonding material will leak from the drilled holes. Then the anchor is fixed and must not be moved until the bonding time of the binding mixture is finished. Only after the bonding is finished fully,  further works may be continued.
Bracing of the old floor structure and the new concrete  layer is being done on a temporary support. For temporary support  a steel girder Φ 60,3mm (cold-formed hollow section of round steel) will be used, which are placed in the longitudinal direction at 1m. It is necessary to ensure good contact between the existing plaster of the ceiling and the steel girder. This is achieved by the self-leveling mixtures or some other mixtures, which must not be deformable. It is necessary to make superelevation to compensate deflections caused by workload. The correction of geometry is achieved by superelevation, by increasing the level of the existing floor structure above the temporary support for the projected value of 2,50cm. After placing of the temporary supports, installation of workform and reinforcement and concreting of the slab d = 6cm is carried out. Only after the concrete is fully cured,  the temporary support can be removed. Complete concrete curing includes a minimum of 28 days. When removing the temporary supports,  deflections of composite structures should be monitored. Report on deflections should be a necessary part of the final report on the quality of the built structure. After removal of the temporary support, finishing works can start.
6.2. Making of external columns for reinforcing of cross section dimensions 40cmx40cm and 25cmx40cm and their foundations
Works start with excavation of earth down to the foundation joint which is at the elevation -2,30m, i.e. the elevation of -4,30m at the boiler room part  (elevations taken from the old design). Excavation will be manual. A gravel base under the foundation,15 cm thick, and  unreinforced concrete subbase of thickness d=10 cm, have to be made. Upon completion of the excavation, all old concrete surfaces that are in contact with the new columns and foundations must be cleaned from the earth and washed under a water jet. Subsequently, the anchors are placed on the designed locations(setting of anchors as in item 6.1.). Anchors RΦ14 (l = 70cm = 55cm + 15cm) are selected, and they should be drilled  into concrete of the foundation 20cm.
Only after completion of binding period of the binder mixture, the making of foundation footing starts. All the old concrete surfaces that are in contact with the newly designed concrete surfaces should be treated with ON bond (old-new bond ), a material from the item 6.1.is suggested. Upon completion of the foundation, backfilling of the foundation pit in layers of maximum thickness of 30cm, with compacting, is being done. After these works preparation for the making of external columns starts. First, it is necessary, in the zone of newly designed columns to remove the facade layer, then to remove a thin layer of cement film from the old concrete columns, to denude external aggregate grains, clean the surface from the plaster residues and dust, then rinse with water. After that,  installation of anchors in accordance with above mentioned the instructions starts. Anchors RΦ16 (l = 50cm = 40cm + 10cm,l=48cm=40cm+8cm),hole Φ16, which should be drilled into concrete of the columns 20cm, are selected. 
Only after the curing of the binder mixture, the reinforcement and formwork  are installed and the concreting is done. Bonding between old and new concrete also needs to be treated as ON bond.
6.3. Making of external walls for reinforcing, d=12 cm thick
The old exterior brick wall, of thickness d = 38cm, is connected with the new RC wall, d = 12cm thick. The connection is made via concrete plugs and reinforcement baskets. Concrete plugs are made by drilling holes in bricks,  with dimensions 20cmx20cm, depth 15cm. Height distance between the plugs is about 60cm. In the prepared and cleaned  hole  reinforcement 2RΦ14 (l = 145cm) is placed and blinders UR Φ8 / 10, which form the reinforcement basket, all in accordance with the  reinforcement schemes.
Anchoring of new walls at the level of reinforced concrete ring beams, with anchors RΦ16 (l = 10cm + 25cm = 35cm), is necessary. The minimum depth of drilling holes is 15cm. For reinforced steels RΦ16, required hole is Φ18. Drilling of holes, cleaning, injecting of binding agent and setting the anchors is done all in accordance with the procedure described above. After setting the reinforcement baskets and anchors, installation of formwork and concreting MB 40 (C30 / 37) are done. 
6.4. Making of new beam 38cmx35cm(part  A ,part B) and new beam 40cmx35cm (extended part)
Old beam with dimensions 38cmx56cm made of  160 MB (old measure), reinforced in the upper zone with 2Φ14 + 2Φ14 i.e. with 4Φ14 +1 Φ8 + 2 Φ14 and blinders Φ6 / 38 GA 240/360, is located in the longitudinal direction on the top floor of the old part (part A, part B).
First, the old beam needs to be chase cut 10,0cm from the upper edge . After that,  old concrete needs to be cleaned with compressed air under pressure and water, and then bond between the old and new concrete is treated as ON bond (as discussed in the preceding paragraph). The new reinforcement needs to connected with the old reinforcement. 
3R Φ14, RA 400/500 reinforcement is added in the upper zone and 3R3R + Φ14 Φ16, RA 400/5000 and blinders UR Φ12 / 15, RA 400/500 in the section above the column. After setting the formwork and reinforcement, concreting is executed. A new layer of concrete 25cm thick, is added, with concrete class MB 40 (C30 / 37), so that the new beam has a total height of 35cm. In the extended, the lateral part, on the top floor, a new beam is made in the same way as in the old part, but with dimensions 35cmx40cm. So the new beams, placed in longitudinal and transverse direction form a ring all throughout the top floor. 
Concreting the new beams will be done simultaneously with the concreting of a new layer of concrete slab of thickness d = 6cm.
6.5. Making of new foundations, as a strengthening of the existing foundations in the elevator construction zone
The existing foundations in the elevator construction zone are strengthened by making of new foundation blocks with dimensions of 60cmx205cm , of height h = 50cm, in transverse direction and 122cmx315cm, of height h = 130cm, in longitudinal direction. These foundations are made first. Their making begins with pit excavation for the elevator structure. Then, from this level  the excavation for additional foundations is carried out. Then a gravel subbase of thickness d=20cm, unreinforced concrete subbase and hydroisolation are placed. After that, the concreting of the new foundations is carried out. 
6.6 Making of the staircase stucture
Stair beams of the main direction □ 160x100x5 rest on RC existing beams and the external brick wall with thickness of d = 38cm. Stair beams of the second, the transverse direction □ 160x100x5 rest on the main direction beams.
The manner of resting of main direction staircase beams  on the brick wall  is as follows:  at locations of the staircase beam resting  in the brick wall,  openings with dimensions 20cmx32cmx10cm ae made, in which the staircase beams are set. Stair beams are welded to the steel plates 200mmx10mmx2000mm (detail A), i.e. 200mmx10mmx1950mm (detail B) with fillet welds a = 3 mm. Below the opening in the wall reinforcement of the brick wall is carried out, by inserting the blinders UR Φ 12 (L = 920cm), according to workshop drawings. The above-mentioned steel plate is welded to the upper part of the blinders with fillet welds a = 3 mm. Stair beams are connected with the existing RC beams over the steel base plates with dimensions 240mmx12mmx281mm (detail C), i.e. 240mmx12mm270mm (detail D) and anchor bolts 6 M l = 550mm Φ16, hole Φ18 .
7. ANTICORROSIVE PROTECTION OF THE STEEL STRUCTURE
Protection of steel structure is provided by protective coatings. To carry out a high quality protection against corrosion, it is necessary to prepare the surface of the steel structure. Preparation involves the removal of grease, dirt, mill scale, rust and foreign bodies. The protection in the form of two base coatings and two cover coatings is planned, provided that the first base coat should be applied in the workshop, and the others on the site after the installation of the steel structure. The coating should be applied by hand (with brushes, rollers or a gun), as well as by machine. The thickness of the coating should be controlled. Protection of outer surfaces of the steel structure is implemented fully according to the current regulations on technical standards for the protection of steel structures against corrosion.
Also, the screws themselves, as well as the external surfaces of the elements in the joint must be protected against corrosion. Protection of faying surfaces consists of preventing the penetration of water and moisture. All open joints and places where penetration of the causes of corrosion may occur, must be well sealed with appropriate coating. The first protective coating is put shortly after the joint forming. The second coating comes over it, according to the current regulations on technical standards for the protection of steel structures against corrosion. Also the protection of screws should be adjusted to the condition in which the screws were delivered.
Also, the welding spot must be protected from atmospheric influences, rain, wind and more. The lower limit of temperature for normal welding is 0˚. Below this temperature welding is done only by taking special measures defined on the basis of previous studies. Also it is necessary to take into account the harmful effects of wind on the faster cooling of welds. Cooling  of welds using water is not allowed. Welded joints inspection shall be conducted according to all regulations on the quality of welded joints of steel constructions.

[bookmark: _Toc435694945]PART II 	WATER SUPPLY AND SEWERAGE PROJECT

[bookmark: _Toc435694946]TECHNICAL DESCRIPTION

1. [bookmark: _Toc435694947]INTRODUCTION

This phase of the project deals with water supply and sewage system for reconstruction, adaptation and building  extension of the District Court Building in Banja Luka on cp No 826, in cadastre municipality Banja Luka 8.

The following types of systems and equipment are covered:
· Sanitary water supply system
· Water for fire suppression (hydrant network)
· Foul water sewage from sanitary appliances
· Precipitation water sewage
· Sanitary equipment
· Connections to the city water supply system and sewage system are processed in another study as a part of the Landscape Design for the Facility in question.

2. [bookmark: _Toc435694948]SANITARY WATER SUPPLY SYSTEM

2.1. External water supply system

At the location concerned, there are installed systems of public  city water supply and sewage system.

Infrastructure of public city water supply system in the immediate environment of concerned location consists of:
· secondary pipeline of profile Ø225 mm, which was installed in the street King Petar I Karadjordjevic and to this pipeline the building in concern is connected to and
· secondary pipeline of profile Ø125 mm, installed approximately parallel to the mentioned pipeline of profile Ø225 mm in the street King Petar I Karadjordjevic.
The location belongs to the first altitude zone of water supply of the city of Banja Luka (supply of facilities up to elevation of 180 m asl).

2.2. Internal plumbing

The internal plumbing of the facility is made with the following materials:

1. Sanitary Water Plumbing in the new part of the building will be made of pipes and fittings  made of polypropylene (PP-R) 
1. Fire Suppressing water plumbing of the building (hydrant network) is made of galvanized steel pipes and fittings. 
	
In the present situation, sanitary water and hydrant water are distributed through the same line, and that method of distribution will be retained by this design. From the existing water meter shaft, a new (replacement) pipeline of profile  Ø80 mm is planned in order to minimize losses and enable proper pressure in the new section. This is especially important for fire suppresion water and the pressure that is necessary to provide at the highest outlet.

Individual electric water heaters are planned for hot water -  electric water heaters of 10 liters  are planned by the design.

The main water consumption registration will be done through the main water meter, placed in the manhole in front of the building. Given that  the new line (Ø80 mm) for the facility is planned, instead of the current (Ø50 mm), it is necessary to reconstruct the existing water meter shaft , in accordance with the authorized company "Vodovod" a.d. Banja Luka.
Technical details, nature and type of water meters is determined by the company, "Vodovod" ad Banja Luka.

The pipeline network is equipped with necessary fittings (valves) for regulation of the flow in individual sections and at the outlet locations.

At the basement level, water supply systems are installed through the ceiling (hanging type of distribution), and sanitary water systems in the new building section are installed through the walls at a height +0.20 m above floor level.

Plumbing network is tested after assembly, to a test pressure that is twice the normal working pressure at the point of connection to an external water supply system, provided that the test pressure shall not be less than 12 bar. A Report about the testing of the system is made, which shall be signed by the contractor and the supervisor, and the same shall be submitted with the documentation for technical inspection acceptance. 

Plumbing network for sanitary water distribution must  be insulated against condensation forming, depending on the area through which it is conducted. The pipes in the walls and floors are isolated with the appropriate prefabricated insulation.

Plumbing system of galvanized steel pipes must be isolated against corrosion and condensation forming, depending on the area through which it is conducted. The pipes in the ground are insulated with a double layer of bitumen insulating tape. The pipes in the walls are insulated with a double layer of felt or appropriate prefabricated insulation. Visibly conducted pipes are insulated with prefabricated thermal insulation based on polyurethane.

The plumbing system (for sanitary water supply) in the building is to be flushed and disinfected before commissioning the building. Disinfection of the system can be performed by an authorized institution and a certificate on hygienic water quality is issued. The certificate shall be submitted with the documentation for the technical inspection acceptance.

For the installation of the hydrant network it is needed to prove by an authorized professional institution that all requirements, in terms of flow (simultaneous operation of two hydrants with 2 h 2.5 l / sec), and the available pressure (min. 2.5 bar at the outlet of the highest hydrant nozzle) are met .

2.3. Calculation for the sanitary water plumbing

Sanitary water plumbing (cold water, hot water) is calculated based on the number of connected sanitary appliances and corresponding coefficient of simultaneous usage and the appropriate flow for individual sanitary appliances.

Pipeline network calculation is given according to the attached table, while "load units" for individual sections and the pipe profile dimensions are given in graphic attachment "Sanitary water scheme".
Load units for individual sanitary appliances (according to the recommendations given in the book Water Supply and Sewer Systems in Buildings, M. Radonjic, Construction Book, Belgrade 1980.):
			 
        				cold water	            hot water
Washbasin			0,25		            	0,25
Toilet flushing cistern		0,25	            
Urinal				0,25		
Boiler 10 l                                 	0,25
	
It was taken into account that the speed of cold water does not exceed 1.5 m / sec (for causing noise, etc.) while determining the pipe profile dimensions.

Calculations of the pipeline network are given in the following table. Pipe profile dimensions, velocity and pressure drops are calculated  based on the flow of individual sanitary appliances.


1. Calculation for the sanitary water plumbing:

	section
	length (m)
	flow
l/sec
	Pipe diameter
 mm
	velocity m/sec
	Pressure drop

	from
	to
	
	
	
	
	m/m
	total

	a
	b
	1.00
	0.50
	15
	0.9
	0.28
	0.28

	b
	c
	3.40
	1.00
	20
	1.2
	0.55
	1.87

	c
	d
	1.25
	1.25
	20
	1.3
	0.7
	0.88

	d
	e
	0.30
	1.50
	20
	1.5
	0.83
	0.25

	e
	f
	1.80
	1.75
	25
	0.9
	0.19
	0.34

	f
	g
	0.85
	2.00
	25
	1
	0.22
	0.19

	g
	h
	1.15
	2.25
	25
	1.1
	0.24
	0.28

	h
	i
	2.00
	2.75
	25
	1.2
	0.29
	0.58

	                                                                                                           in  total
	4,66



Marks for the individual sections are given in the graphic attachment "Water supply scheme"

All pipe dimensions refer to the internal (flowing) diameter of the pipes (in millimeters).


2.4. Fire suppression water plumbing (hydrant network)

Hydrant network of the building is made of galvanized steel pipes and fittings. Hydrant network is not separated from the drinking water supply network. 
The building is equipped with metal wall-hanged hydrant boxes with necessary equipment (a hydrant angle valve Ø50, 15 m long hydrant hose Ø50, a hydrant nozzle with valve Ø50/12 mm), designed for fire suppressing.

 Hydrant system is isolated against corrosion and condensation, depending on the environment through which the pipes are installed. Pipes in the ground are isolated with a double layer of bitumen "dekoradol" insulating tape. Visibly installed  pipes are isolated with polyurethane prefabricated insulation. The pipes in the walls are isolated with a double layer of felt.

The hydrant network is tested after assembly to a test pressure of 12 bar. The results of the test are written in the Report which shall be signed by the contractor and the supervisor and shall be attached to the documentation for technical inspection acceptance.

Before commissioning the building, a check up is done, i.e.  a verification of hydraulic parameters that are required by the Regulations; required flow (min. 2.5 l / sec) has to be provided at the outlet of the hydrant nozzle and the required pressure (min 2.5 bar) with the simultaneous operation of the prescribed number of hydrants (2 hydrants in this case). These operations may be performed by an authorized professional institution. A special protocol on the control of the hydraulic parameters of the hydrant network is compiled, that is also attached to the documentation for the technical inspection  acceptance.

2.5. Calculation of the hydrant network of the building

According to the Regulations, internal hydrant network is designed to make it possible to protect the top floor of the building with the prescribed amount of water and pressure.


According to regulations, the flow of the internal hydrant network  on the top floor depends on the building height. For this building, it is necessary to provide the amount of water for indoor hydrant network of 5.0 l / sec (simultaneous operation of 2 hydrants - q = 2x2,5 l / sec). It is also necessary to provide a pressure of 2.5 bar at the outlet nozzle of the furthest hydrant.

1. Calculation of the hydrant network:

	section
	length m
	flow l/sec
	Pipe diameter mm
	Velocity m/sek
	Pressure drop m

	from
	to
	
	
	
	
	m/m
	total

	1
	2
	4,5
	2,50
	50
	1,10
	0,08
	0,36

	2
	3
	24,6
	5,00
	65
	1,30
	0,08
	1,97

	3
	Water meter shaft
	18,0
	7,75
	80
	1,5
	0,08
	1,44

	                                                                                                                              In total:
	2,33




With further analysis of specific data, we have (for outlet of the furthest hydrant):
· Vertical distance of the furthest hydrant is approximately 16,50 m
· Pressure drop  in the hydrant network 2,33 m
· Pressure drop  in the water meter and at the connection 1,0 m
· Required pressure at the last hydrant 25,0 m
· Elevation of the external water pipes at the connection point of the building to the city water supply network: about 164.00 m asl
· Elevation of the first altitude zone: 210.00 m.a.s.l. (area belongs to the first altitude zone of the water supply)
· maximum available (hydrostatic) pressure at the highest outlet is:
210,00 – 164.00 – 1,00 – 2,33 – 16.50 = 26.17 m.
.

[bookmark: _Toc435694949]3. FOUL WATER SEWAGE SYSTEM

3.1. External Foul Water Sewage System

The sewage network of the concerned site is of combined type.
Public sewage infrastructure in the immediate surroundings of the stated location consists of combined main drain with profile Ø900 / 1350 mm, which is installed  in the street King Petar I Karadjordjevic, and all foul (used) water and precipitation water from existing facilities on the location is drained  into this main drain.
 The subject area belongs to the sewage system that collects and drains away wastewater from the left side of the river Vrbas.
The existing building on the location concerned has the issue of water supply and channeling of precipitation water and waste water appropriately already resolved.

3.2. Internal Foul Water Sewage

A foul water from sanitary appliances is collected with an adequate system of pipes and it is drained out of the building into a manhole, i.e. it is connected to the external foul water sewage system. Further distribution outside the building to the public sewage system is the subject of the Landscape Design. Graphic attachment number one "Layout" suggests a solution for foul and precipitation water sewage.

Foul sewage for waste water drainage from the sanitary appliances is made of pipes and fittings, made out of rigid polyvinylchloride (PVC) for connections of sanitary appliances to drainage pipes.

The foul water sewage system consists of horizontal drains from sanitary appliances in the new section of the building up to the connections to the existing vertical pipes. Vertical drains (sewage vertical pipes) and horizontal foundation drains are retained.

Vertical sewage drains are extended above the roof (not less than 1 m) for the ventilation and they are ending with ventilating jacks. Because of the planned building extension, two vertical drains are planned, i.e. their extensions over the roof level.

Floor drains  50 with chrome grating are planned for draining of the spilled water from the restroom floors.



3.3.  Calculations  for Foul Water Sewage System

Pipe profile dimensions for drainage from  individual groups of sanitary appliances are determined based on the number of connected sanitary appliances, the coefficient of simultaneity of usage and minimal profile dimensions and slope angles , required by the regulations.

The quantity of foul water is  calculated based on the number of connected sanitary appliances (inlet units and connection values) and their expected coefficient of simultaneous usage. The outflow is calculated by this formula q=0,5(ΣAWS)1/2 

Connection values for individual sanitary appliances are: toilet bowl 2.5 l/s ; washbasin 0.5 l/s ; sink 1.0 l/s.

A check up was carried out for the most burdened vertical sewage drain FV2post.

The vertical drain is used for draining the foul water from the following sanitary appliances:

	Type of  sanitary appliance
	Connection value of the  appliance, AWs (l/s)
	Number of appliances
	∑AWs (l/s)

	toilet bowl with the low-mounted cistern
	2.5
	10
	25.0

	washbasin
	0.5
	11
	5,5

	
	
	In total:
	30,5

	
	
	qs (l/s)= 
	0.5*√∑AWs

	
	
	qs (l/s)= 
	2,76 l/s 
















· For the accepted profile dimension of the vertical line  110 mm (to which the drainage from the toilet is connected) (practice is to calculate vertical sewage lines as horizontal draines with the slope angle 2%) the rest of the hydraulic elements are:

· velocity in full pipe vd   =  1,19  m/sec
· flow for the full profile of the pipe:  Qd = 10,2   l/s
· 
ratio   
      		 

       - ratio read from the diagram:    vh =0.86 x 1,19  =  1,02 m/s


- percentage of pipe fullnes:       h=0.353 x 100  =  35,3 mm

The main horizontal line is used for drainage of foul water from the following sanitary appliances:

	Type of  sanitary appliance
	Connection value of the  appliance, AWs (l/s)
	Number of appliances
	∑AWs (l/s)

	Toilet bowl with the low-mounted cistern
	2.5
	17
	42.5

	Washbasin
	0.5
	18
	9.0

	Urinal
	0.5
	14
	7.0

	Kitchen sink
	1.0
	2
	2.0

	
	
	In total:
	60.5

	
	
	qs (l/s)= 
	0.5*√∑AWs

	
	
	qs (l/s)= 
	7,78 l/s 













· For the accpted profile dimension of the main horizontal drain  160 mm  with the slope angle 2.0 %, the rest of the hydraulic elements are:
· velocity in full pipe vd   =  1.51 m/sec
· flow for the full profile of the pipe:  Qd= 27.5  l/s
· 
ratio   
      		 

       - ratio read from the diagram:    vh =0,86 x 1.51  =  1,30 m/s


- percentage of pipe fullnes:       h=0.36 x 150  =  54,0 mm


[bookmark: _Toc435694950]4.  PRECIPITATION SEWAGE SYSTEM

4.1. External precipitation water sewage system

Within the range of the building there is an internal precipitation water sewage system to which  the vertical gutters are connected. Due to the planned changes (on the building itself, and in landscape), the reconstruction of the existing precipitation water sewage system is necessary. Planned vertical gutters will be connected to the planned sewage system which is necessary to be made in order to enable an efficient drainage of precipitation water. External sewage network is the subject of the Landscape Design.

4.2. Internal precipitation water sewage system  

It is planned by the design that the precipitation water from the roofs is accepted by a gutter system which is lead into the vertical gutter lines at certain points.
All rain gutter verticals are made of sheet metal (dealt with in the architectural phase of the design) while the end (1 m from the ground) is made of cast-iron sewer pipes of profile Φ110 mm.  A special cast-iron revision piece is installed at the bottom of the vertical line. Vertical lines are directed towards the external sewage system (dealt with in the landscaping design).

4.3.  Precipitation water Sewage System Calculations

Hydraulic calculation for drain channels of the precipitation water sewage was carried out based on the following elements: 
-  the accepted relevant precipitation rate 370 l/s (precipitation rate which is recommended for draining water from the roofs of buildings in the area of Banja Luka).


Roof Drainage

· total area of the roof surfaces of the building is approximately 595.00 m2 
· total amount of the precipitation water on the roof surface is:
Q=595,00x370:10000=22,02l/sec; 
· Water from the roof is drained with 8 gutter vertical lines made of sheet metal profiles 110 mm, which makes the amount of water of 2.75 l / s per one vertical line. 
The rest of the hydraulic elements are (practice is to calculate vertical lines as horizontal in the hydraulic sense with the slope angle 2%):

· velocity in full pipe vd   =  1,19  m/sec
· flow for the full profile of the pipe:  Qd = 10,2   l/s
· 
ratio   
      		 

       - ratio read from the diagram:    vh =0.86 x 1.19  =  1,02  m/s


- percentage of pipe fullnes:       h=0.353x 100  =  35,3 mm



[bookmark: _Toc435694951]5. SANITARY EQUIPMENT, FITTINGS AND ACCESSORIES

Sanitary equipment consists of the following appliances: ceramic toilet bowls with low-mounted cisterns, ceramic washbasins, electric water heaters for hot water, and appropriate kitchen equipment (sink).

Plumbing fittings consist of: standing single lever basin mixer  and sink mixer for cold and hot water, globe and angled valve for the toilet cisterns, siphon for washbasins, and appropriate floor outlet for water drainage from restroom floors.

Sanitary accessories consist of: holders of toilet paper in rolls, towel holders, soap holders, mirrors, ceramic shelfs under mirror, hooks for clothes hanging, etc.

In addition to meeting the requirements of proper functioning, the equipment must also meet the requirements of nice aesthetic design. The design of the equipment, as well as the color and quality of the equipment is chosen by the investor.


[bookmark: _Toc435694952]6. TECHNICAL REQUIREMENTS FOR WORK EXECUTION – PLUMBING AND  SEWAGE SYSTEM  INSTALLATIONS  IN THE BUILDING

6.1. Previous Measures

The Contractor is obligated to comply with the approved design. The Contractor is also obligated to compare the design of the installation with the actual situation on the site before the start of works, and to discuss any concerns with the supervisor. Prior to any potential change, the contractor is obligated to timely inform the supervising authority, who is also obligated to inform the water supply and sewage system  designer about the intended changes.


6.2. Setting of the lines

The contractor is required to check all hight elevations in the design and reconcile them with the actual heights on the site. In the making of the sewage system network, a connecting outlet to the street channel shall be made first , then the foundation network, and then the vertical lines with their branches.

All horizontal lines of the water supply system are installed with a decreasing slope angle towards the lowest discharging spot. If there is more of these, that must be taken into account. Bending of galvanized pipes must not be carried out , not in the warm nor the cold conditions. Through the walls, the pipes must be placed perpendicular to the wall surface, and not under an angle.

6.3. Ground pipes

All ground pipes are placed in a sand layer covering the pipes on all sides with the thickness of at least 5 cm. In the land fill at the bottom of the trench, a sufficiently thick layer of sand is placed and well-compacted.
Humus, scrap materials, slag and stones must not be used for backfilling of trenches.

Installing pipes in trenches can begin only after the supervising authority agrees that the trenching was done  properly and according to the design. The trench shall not be backfilled before the supervisor reviewed the line, or before the installation is tested.


6.4. Pipes in the structures

Firm installing of the pipes into the walls and other structures is not allowed. Openings for the passing of the pipes through the structure must be sufficiently dimensioned, and space between the pipes and the structure is filled with  plastic material to prevent damaging of  the pipes. While passing through the structural walls, plumbing pipes will be protected by placing in the protective tubes with a diameter of 40 mm larger than the external diameter of plumbing pipes, and the gap will be filled with hemp in bitumen or permanently elastic putty. While passing through the walls, sewage pipes shall not be firmly installed, and if there is a risk of water leakage into the building, the gap will be filled with moist clay, or hemp and asphalt or other permanent elastic putty.

Any potential unforeseen gouging the walls and other structures can be made only by prior permission of the supervising authority.


6.5. Pipe Protection

Water pipes must not pass through the walls of chimneys and ventilation ducts, through the canal shafts, beneath the toilet floor or urinal, or anywhere that they can be exposed to pollution, freezing and corrosion.

Pipes must be protected at the intersections. On intersections with drains, water pipe has to be placed higher, and the space between must be filled with clay at least 20 cm thick. If the distance is smaller, the water pipe will be placed in the protective tube, the same as when passing through a wall. 
Pipes shall be also thermaly insulated on places where there is a danger of freezing. Insulation is to be carried out carefully and lines must not be closed before the supervisor's review. The same goes for sound insulation.
Insulation that is damaged during the work has to be carefully repaired. During the work suspension, the pipes shall be conveniently closed, to protect them from pollution or damage.


6.6. Joints

Pipe joints and joints between the pipes and fittings, must be carried out carefully. During their connecting, the inner diameter of the pipe shall not be narrowed by stubs, framework pieces, hemp and tin parts, nor deformed by pipe bending.

Sealing the joints of water pipes and sewage cast pipes and fittings is done by hemp cramping and pouring melted lead and then cramping, or using rubber rings. Joints of galvanized pipes are sealed with hemp and putty, which mustn’t contain red lead or other poisonous materials. Sealing of ceramic and asbestos-cement pipes is done with hemp and asphalt cracker fill or rubber rings. Plastic pipes can be glued, rubber ringed or welded.

Pipe joints in the walls, ceilings, and other structures have to be avoided.

6.7. Pipe attaching

Pipelines are to be attached to the walls and ceilings by clamps or hangers, at distances depending on the pipe  diameter and type.Lead and plastic pipes in warm rooms shall be placed with their whole length on the solid surface.



6.8. Fittings

Fittings must be pre-inspected at the workshop, and only then installed. Installation of fittings has to be performed accurately, taking care of proper and easy operation and aesthetic appearance.

Vents, mixers and other fittings that are handled, must be attached to the  walls using wall tiles on splines.

6.9. Sanitary Appliances

Installation of sanitary appliances must be carried out in a neat, clean and precise way. Also good usability and aesthetic appearance in whole must be taken in to the consideration.
Sanitary appliances are attached to the walls using plastic or metal splines. Console appliances must be able to withstand a force of 100 kg in the most inconvenient spot.

The hight of sanitary appliances installation - if the description of the works didn't state otherwise - measured from the finished floor level , are these:

· Washbasin, front edge				 80 cm
· Shelf above the washbasin				125 cm
· Mirror, to the middle					155 cm
· Towel holder						  75 cm
· Wall outlet						110 cm
· Kitchen sink				                   85 ili    90 cm
· Kitchen Dump basin, front edge			  70 cm
· Toilet flushing cistern, top				  70 cm
· holder or a box for the toilet paper		                 80 cm

6.10. System testing

Finished but still not insulated and uncovered system network must be tested for leaks and well-functioning, before submission. The water supply pipeline - if legislation do not specify otherwise - is put under a test pressure twice higher than the working pressure, but at least 12 bar for 30 minutes. Sewage system network is tested by filling with water overall or partially, with the previous temporary blocking of drains and openings.

Testing is performed in the presence of the contractor, the supervising authority and representative of municipal water supply and sewage network, and a Report is made about it. Testing is done at the expense of the contractor. Only after successful completion of testing, wrapping, thermal and other isolation of lines, closing grooves and channels and backfilling trenches can be done.

6.11. Obligations of the Contractor

The Contractor remains obligated to remove any defects shown within the agreed period of time, at his own expense. 
The Supervising Authority may grant only the installed material quantities.All materials that supervising authority does not receive because it is improper or faulty, must be immediately removed from the site.The contractor is obligated to carry out the  complete installation in harmonious cooperation with other contractors in the building.


[bookmark: _Toc435694953]7.    ATTACHMENT OF MEASURES ON OCCUPATIONAL SAFETY

· The contractor is required to do a special study on the building site development and construction work performance on the site
· The Contractor is required to inform the competent Labor inspectorate of the commencement of works on site,  eight days prior the commencement.
· The Contractor is required to develop normative acts in the field of occupational safety and health (under the provisions of the Ordinance on Occupational Safety and Health, Ordinance on inspections, testing and maintenance of tools, equipment and tools for the work).
· The contractor is obligated to carry out the training of workers in the matter of safety at work and to acquaint them with working conditions, risks and hazards related to the work and to carry out the verification of skills of workers for independent and safe operation.
· The Contractor is required to establish working places with special working conditions, if such exist.
· Manufacturer of the mechanicaly operated tools is required to provide instructions for the safe operation and to confirm that the prescribed measures and standards for occupational safety are applied on the tools, i.e. to deliver a certificate of applied safety regulations  along with the working tools. 
· When purchasing working tools and appliances, informations about their acoustic characteristics must be acquired along with the documentation accompanying the working tools, from which it will be clear that the noise in the workplace will not exceed the permissible value.




[bookmark: _Toc435694954]PART III ELECTRICAL INSTALLATIONS	

[bookmark: _Toc435694955]HIGH VOLTAGE
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1.1. CONNECTION, CABLING AND METERING
The building is connected to the power grid via cable connection box (hereinafter CCB) situated at its facade. Connection from cable connection box to main distribution cabinet (hereinafter MDC) is made with power cable type PP00 4x70+P/F 1x70 mm2. Present building's supply cable shall be retained. This is based on data on actual maximum demand prior to reconstruction and needed actual maximum demand after reconstruction. CCB shall be fitted with new 3-pole fuse base 250 A. Fuse links of 160 A shall be used, based on load calculations, cable type and cross-section and manner of cable's laying.
Main switch shall be replaced in MDC, as well as current transformers and fuses for protection of floor sub-distribution feeder cables that connect floor sub-distribution cabinets to MDC. Existing power meter and ripple control receiver shall be retained, as well as some miniature circuit-breakers for protection of power circuits on ground floor. Existing MDC's main switch shall be replaced with new main circuit-breaker with fixed thermal & magnetic protection and voltage trigger (220 V) for connection of fire alarm. Since addition of new floor has increased actual maximum demand of the building existing current transformers shall be replaced with new ones with following characteristics: 150/5 A, Fs=5, kl.0,5 rated output 5-15 VA. Existing fusegear with fuse base type EZN-63 shall be replaced in order to accommodate additional outgoing cables in the MDC. They will be replaced with new miniature circuit-breakers 40 A, type C of tripping characteristics. MDC shall be fitted with new miniature circuit-breakers to protect downstream cables supplying fourth floor distribution cabinet (hereinafter DC-4), elevator distribution cabinet, new 3-phase power socket in the kitchen, underfloor junction box in the front lobby, fire alarm system and outdoor video supervision system. Cabinet housing shall be connected to building’s earthing systems via grounding tape, Fe/Zn 4x25 mm.
Supply cable from MDC to the new DC-4 shall be laid in existing PVC cable raceways and in new PVC cable raceways where they need to be installed. Supply cables for new loads on ground floor shall be laid in existing PVC cable raceways and in new PVC cable raceways where they need to be installed. Supply cable for underfloor junction box in the front lobby (for power supply of X-ray screening machine) shall be laid along new planned wall, and it shall be partially buried in the floor. Where going through the floor cable shall be installed in PVC conduit. For power supply connection of outdoor video camera (located at side entrance) shall be used junction box next to indoor video camera from which both cameras shall be supplied.
Existing distribution cabinet (hereinafter BDC) is located in the basement, supplying all loads in the basement, as well as boiler room distribution cabinet (hereinafter BRDC), outdoor lighting distribution cabinet (hereinafter OLDC), lighting and socket circuits. Existing BDC shall be retained and it shall be fitted with new miniature circuit-breakers to protect downstream cables supplying new loads. In the boiler room existing distribution cabinet shall be replaced with a new one. Circulation pumps distribution cabinet (hereinafter CPDC), hydro pack, basement lighting and socket circuits shall be supplied from this new BRDC. Lighting and socket circuits of Court police premises and Detention premises, as well as part of the corridors shall be supplied from BDC. This BDC shall also supply underfloor junction box at info-point on the ground floor. New CPDC shall replace existing one. It shall be fitted with pump's supply gear and command panel. Ripple control receiver shall be dismounted from existing CPDC and fitted inside a new one.
First floor distribution cabinet (hereinafter DC-1) shall be retained and fitted with new miniature circuit-breakers to protect downstream cables supplying new loads. Number and type of mentioned new miniature circuit-breakers needed in DC-1 are specified in single-line diagram in graphical documentation.
Second floor distribution cabinet (hereinafter DC-2) shall be retained and fitted with new miniature circuit-breakers to protect downstream cable supplying new second floor courtroom distribution cabinet (hereinafter DC-2 Court). Supply cable for new DC-2 Court shall be laid in existing PVC cable raceways and in new PVC cable raceways where they need to be installed.
Third floor distribution cabinet (hereinafter DC-3) shall be retained and fitted with new miniature circuit-breakers to protect downstream cables supplying new loads. Number and type of mentioned new miniature circuit-breakers needed in DC-3 are specified in single-line diagram in graphical documentation.
Fourth floor distribution cabinet (hereinafter DC-4) shall be a new one and fitted with miniature circuit-breakers to protect each downstream cables supplying loads. Number and type of miniature circuit-breakers needed in DC-4 are specified in single-line diagram in graphical documentation.
Elevator distribution cabinet (hereinafter DC-4 Elevator) shall be also located on fourth floor. This project documentation provides for installation of downstream supply cable from MDC to DC-4 Elevator. All remaining equipment of DC-4 Elevator is subject to separate project documentation of elevator.
Protection from direct and indirect contact in LV network 400/230 V, 50 Hz shall be TN-C-S system.
Front door of MDC shall be equipped with following markings: 
•	outside: broken red arrow and if needed „Warning, danger“ sign;
•	inside: power supply, TN-C-S system

1.2. LIGHTING CIRCUITS 
Lighting circuits in the archive premises in basement shall be replaced with new luminaires and new supply cables. All premises shall be fitted with general and emergency luminaires in disposition as presented in project's graphical documentation. Luminaire with fluorescent lamps (2x28 W) for surface-mounting, with IP65 protection, and with polycarbonate cover shall be installed.
Manner of cable's installation is surface-mounting using cables type:
•	N2XCH, 3x1.5 mm2 
•	N2XCH, 2x1.5 mm2
Lighting circuits in the boiler room in basement shall be replaced with new luminaires and new supply cables. All premises shall be fitted with general and emergency luminaires in disposition as presented in project's graphical documentation. Luminaire with fluorescent lamps (2x56 W) for surface-mounting, with IP65 protection, and with polycarbonate cover shall be installed.
Lighting circuits in the kitchen on the ground floor shall be replaced with new luminaires. Lighting's operation via existing power switch shall be retained. All premises shall be fitted with general luminaires in disposition as presented in project's graphical documentation. Luminaire with fluorescent lamps (2x56 W) for surface-mounting, with aluminium louvre shall be installed.
Lighting circuits in the courtroom premises on the second floor shall be replaced with new luminaires. All premises shall be fitted with general and emergency luminaires in disposition as presented in project's graphical documentation. Luminaire with fluorescent lamps (4x14 W) for recessed mounting (60x60 cm), with aluminium louvre shall be installed.
Lighting circuits in the storage for temporary seized items on the third floor shall be replaced with new luminaires. Lighting's operation via existing power switch shall be retained. All premises shall be fitted with general luminaires in disposition as presented in project's graphical documentation. Luminaire with fluorescent lamps (2x28 W) for surface-mounting, with aluminium louvre shall be installed.
Lighting circuits on the fourth floor shall be made with new luminaires. All premises shall be fitted with general and emergency luminaires in disposition as presented in project's graphical documentation. Luminaire with fluorescent lamps (4x14 W) for recessed mounting (60x60 cm), with aluminium louvre shall be installed. In the toilets downlight luminaires with compact fluorescent lamps (2x18 W) for recessed mounting, with IP55 protection shall be installed.
Manner of cable's installation is surface-mounting using cables type
•	PP-Y 3x1,5mm2 
•	PP-Y 2x1,5mm2
Lighting's operation shall be via single pole, serial or alternative power switches. Luminaires are selected in accordance with purpose of premises, needed level of protection, and needed level of luminous intensity. Lighting circuits' calculations are located in chapter PHOTOMETRIC CALCULATIONS.
Emergency luminaires shall be positioned at each corridors and entrances. They shall be supplied with own NI-Cd battery (battery autonomy of minimum 3 h). Luminaire wattage is selected in accordance with purpose of premises, and shall be activated in case of mains power loss.
Cable branching shall be only made inside junction boxes. Cable jointing and extension outside of boxes is not allowed.

1.3. LV POWER SOCKET CIRCUITS 220V/380V AC
The building shall be fitted with single and three phase power sockets as well as with power supply outlets for special purposes.
Power socket's circuits in the archive premises in basement shall be replaced with new power sockets and new supply cables. All power sockets shall be for surface-mounting, with cover.
Manner of socket's installation is surface-mounting using cables type:
•	N2XCH, 3x2.5 mm2 
Power socket's circuits in the boiler room in basement shall be replaced with new power sockets and new supply cables. All power sockets shall be for surface-mounting, with cover.
Single phase power socket's circuits in the kitchen and telephone switchboard on the ground floor shall be retained. One new three phase power socket shall be added.
Manner of three phase socket's circuits is surface-mounting using cables type:
•	PP-Y 5x2,5mm2
Power socket's circuits in the courtroom premises on the second floor shall be replaced with new power sockets. Socket circuits shall be carried out with use of underfloor mounting boxes and underfloor cabling system. Each place in the courtroom shall be equipped with three single phase power sockets (2P+PE) and two computer network sockets (RJ45) for underfloor system mounting. Also, additional socket outlets for recessed mounting shall be installed. All sockets shall be fitted in disposition as presented in project's graphical documentation.
One new supply cable for connection of access control system for storage for temporary seized items shall be added at third floor.
Power socket's circuits on the fourth floor shall be replaced with new power sockets. Socket circuits shall be carried out with use of underfloor mounting boxes and underfloor cabling system. Each working place shall be equipped with three single phase power sockets (2P+PE) and two computer network sockets (RJ45) for underfloor system mounting. Installation trunking systems with two compartments shall be installed in server room and typist office. Also, additional socket outlets for recessed mounting shall be installed. Power sockets for air-conditioning shall be for recessed mounted at height of 2,7 m. All sockets shall be fitted in disposition as presented in project's graphical documentation.
Sockets circuits shall be made using cables type:
•	PP-Y 3x2,5mm2 
All power socket's circuits in the building shall be laid in one of following manner: perforated metal cable raceways for suspended ceiling mounting; or PVC cable raceways for floor mounting; or metal cable raceways for floor mounting, as presented in project's graphical documentation. Where power socket's circuits must go through plasterboard wall PVC conduit shall be used.
Power sockets shall be mounted at height of 0,4 m from finished floor level, and power supply outlets for special purposes in accordance with devices to be connected. Power sockets for air-conditioning shall be mounted at height of 2,7 m from finished floor level.
All sockets and their connection to respective supplying distribution cabinet are presented in project's graphical documentation.


1.4. VENTILATING SYSTEM CIRCUITS

Fourth floor toilet ventilating system shall be made with use of ventilating conduit and ventilating fan (220 V, 50 Hz). Ventilating fan shall be supplied from DC-4. Fan's operation shall be via power switch that also control lighting circuit in the toilet. 
Ventilating circuit shall be made using cables type.
· PP-Y  2 x 1,5 mm2  

1.5. EARTHING CONNECTIONS
In accordance with JUS standard (JUS N.B2.741 and JUS N.B2.754) main and local equipotential bonding must be carried out in the building.
All exposed conductive parts (steel cable tray supports, water pipes, heating pipes, telephone switchboard cabinet, MDC, waste system pipes, lightning protection installation, antennas) and main protective conductor must be connected to the main earthing terminal.
Copper conductor with 6 mm2 cross section shall be used for main protective conductor. Connection between main earthing terminal and earthing system of building (Fe/Zn 25x4 mm) shall be made of grounding tape, Fe/Zn 25x4 mm.
Local equipotential bonding in toilets shall be also carried out. This covers following:
Water taps and all plumbing made of conducting material must be bonded with local equipotential bonding conductor (minimum 4 mm2 cross section) inside of equipotential junction box. This box shall be further connected to the main earthing terminal with protective conductor (minimum 6 mm2 cross section). Equipotential junction box shall be located in the toilets.
If parts of plumbing are made of insulating material conductivity shall be maintained with usage of bypass conductors.
Equipotential bonding shall be verified with measurements. Measured resistance between exposed and extraneous conductive parts must meet following criteria:

Z  [image: ]

U1 – maximum permissible fault voltage (50 V)
Ia  - protective device's tripping current


1.6. LIGHTNING PROTECTION
	Lightning protection installation shall be in conformance with Rulebook on technical norms for protection of buildings against lightning ("Official Gazette of the SFRJ", no. 13/68) and Yugoslavia standards for lightning protection installation published in the Official Gazette, in particular JUS IEC 1024-1, JUS IEC 1024-1-1, JUS N.B4.803 and JUS N.B4.810, as well as group of standards JUS N.B4.9XX.
Level of protection is based on calculation made in respective chapter. Meshed cage lightning protection installation (Faraday cage) with earthing system made of grounding tape, Fe/Zn 25x4 mm (laid in trench around the building) shall be used. Rain gutter and downspouts shall be also connected to the earthing system. Earth leads type “B” shall be used as a result of calculation made in respective chapter since this fully comply with requests from section 2.3.3.1. of JUS IEC 1024-1 standard. Test terminal shall be installed at height of 1,6 m from the ground level. It shall be connected to the earthing system with grounding tape, Fe/Zn 25x4 mm. Down-conductors and lightning capture devices shall be made of aluminium alloy AH 1,  ɸ 8 mm. Down-conductors shall be placed at building facade. At intersection with roof rain gutter they shall be bonded with gutter using special jointing clamp. Lightning capture devices with supports for corrugated steel sheet roof shall be installed at the rooftop. Rain gutter bypasses shall be made with minimum bending radius of 20 cm. All bonding positions shall provide for strong galvanic and mechanical connection. They shall be located at easily accessible places and made of suitable material to conform to respective regulation. Measurement of earthing system resistance at each test terminal point shall be carried out upon construction of lightning protection installation. This will serve as initial data needed for further maintenance of lightning protection installation. Work contractor shall furbish The report on lightning installation measurement with blueprints and deliver it to the Investor. Regular mandatory measurement of resistance must be carried out every two years, and after every lightning stroke. All metallic objects, earthing terminals from cable connection box and main distribution cabinet, elevator's steel beam at the bottom of the shaft, shall be connected to the lightning protection installation. Cross sections and materials used for equipotential bonding conductors shall be in accordance with table 7. of JUS IEC 1024-1 standard, as well as JUS N.B2.754, due to the fact that strong atmospheric discharge currents are not expected.






2. [bookmark: _Toc435694957]TECHNICAL CONDITIONS
2.1. [bookmark: _Toc169498990][bookmark: _Toc281393877] GENERAL CONDITIONS:
These technical conditions are integral part of project documentation for construction of electrical circuits and as such are mandatory for Contractor and Investor for this structure's construction.
Whole installation shall be carried out in accordance with plans, calculations and cable disposition, and current regulations pertaining to electrical circuits.
	Investor's responsibility shall be to appoint Supervisory engineer for this structure's construction.
Contractor's responsibility shall be to acquaint himself with the project before start of construction. Contractor must obtain Supervisor's written approval for every deviation from the project if such appear to be necessary during construction.
All materials used for the construction work anticipated by this project must be of excellent quality and in accordance with relevant regulations. Upon dispatch of materials to the building site, Supervisor shall inspect and verified to comply with the project and regulations. That shall be noted in the Construction log.
Along materials, all construction works must be conducted in good manner. All poor workmanship shall be put on expense of the Contractor.
Contractor shall start Construction log upon start of construction works where all work shall be noted.
All deviations and changes shall be mandatory noted inside Construction log and signed by Supervisor. All possible changes shall be approved by project engineer and Supervisor.
All circuits shall be constructed with use of cables type PP00-Y or PP-Y laid in wall, in cable racks, PVC raceways and underfloor system. 
Cable branching shall be only made inside junction boxes that are of sufficient sizing. Minimum size for junction box shall be 70 mm.
All conductors used for this structure's construction shall be made of copper. Conductor’s cross section and type of insulation shall be designated in plans, descriptions and material and work specification.
When installing cables attention shall be paid not to damage cables. At direction changes with sufficiently big radius shall be made, and not smaller than 15x cable’s diameter.
In order to facilitate jointing of cables (in junction boxes) or connection to power switches, extra length of 10-15 cm of cable shall be left for connection of lighting devices, switches and sockets, or extra length of 50 cm for connection of motors or other loads.
Wiring method and protection system shall be in accordance with regulations.
In case that from any reason smaller changes in plans or material and work specification are needed in course of construction, prior Supervisor’s or project engineer’s written approval shall be required. Competent body that have approved this project shall have jurisdiction on approval of any significant changes.
	Investor shall define warranty period in the Contract between the Investor and the Contractor. Warranty period shall not be shorter of two years, starting from the structure’s handover to the Investor. During the warranty period the Contractor shall be responsible to repair any faults and remove all defects at the structure caused by bad material quality, workmanship, assembly or negligence at his own cost, without any right on payment made by the Investor. Contractor shall not be responsible to repair faults caused by poor structure operation by the User.
	Commission shall be organized to investigate cause of fault. Commission shall consist of three members, one selected by Investor, second by Contractor, and third by mutual agreement of both parties. Decision made by Commission shall be mandatory for both parties.
	Contractor shall be responsible to remove all waste materials originated in this construction work from the building site to location designated by Investor in the Contract.
Following finish of construction and prior to commissioning of structure all necessary testing shall be conducted in accordance with regulations.
If testing fails Contractor shall be responsible to repair any faults and remove all defects at the structure at his own expense.
	Following testing and commissioning and after signing document on handover the structure shall be handed over to the Investor, accompanied with written warranty in accordance with current regulations and signed Contract.
Handover of the structure from Contractor shall take place only after all construction works and passed abovementioned testing.
2.2. [bookmark: _Toc7774327][bookmark: _Toc9411416][bookmark: _Toc24434840][bookmark: _Toc24952219][bookmark: _Toc43618603][bookmark: _Toc44910239][bookmark: _Toc46991170][bookmark: _Toc63557004][bookmark: _Toc63819791][bookmark: _Toc63819882][bookmark: _Toc104960748][bookmark: _Toc104960806][bookmark: _Toc104960891][bookmark: _Toc169498991][bookmark: _Toc281393878][bookmark: _Toc287347647]WORK AND MATERIAL CONDITIONS:
	All materials used for the construction work anticipated by this project must be of excellent quality and in accordance with JUS or IEC, EN, VDE and DIN standards (if there is no relevant JUS standard).
	All equipment for installation shall be supplied with all necessary assembly parts if not stated otherwise.
	All construction works Contractor shall conduct in good manner. All damages due to poor workmanship shall be put on expense of the Contractor.
	Drilling and cutting of reinforced concrete beams and columns shall not be carried out without approval of Supervisor.
	All conductors that are part of same electrical circuit shall be fitted inside same conduit.
	Jointing of conductors shall be made only in junction and distribution boxes, cabinets or manholes.
	Electrical metallic tubing and metallic protection of cables shall not be used as neutral conductor or protective earthing conductor.
	All conduits and cables shall be laid in straight line, horizontally or vertically. Exception from this rule shall be made only under special circumstances. For horizontal laying, all conduits shall have small slope toward boxes or manholes. Free conduits shall be fitted with couplings made from non-conductive material.
	Conduits laid in wall or under floor shall not be covered with aggressive material that could cause corrosion.
	Conductors and cables shall be fitted in conduits in such a manner to enable easy pulling out.
	Boxes and manholes shall be placed at distance of 6 m, or otherwise in special circumstances, according to project's graphical documentation.
	Conductors from different circuits can be fitted inside same box or manhole.
	Switches and fuses shall be installed in phase conductors only.
	For wet locations only equipment with adequate IP protection level shall be used.
	Where circuits must go through wall between wet and dry room conduit shall be installed in such a manner to prevent water ingress. Conduits shall be water resistant and laid with small slope toward wet room. Where circuits must go through outer wall of the building the room shall be treated as dry room in respect to this installation instruction.
	Where circuits must go through wall between wet and dry room all conductors shall be jointed/terminated in dry room with use of jointing accessories for wet conditions.
	Jointing of connectors shall be made only by use of connector bars. Jointing of connectors made from different materials shall be made only by use of lead connectors of 2 mm thickness.
2.3. [bookmark: _Toc7774328][bookmark: _Toc9411417][bookmark: _Toc24434841][bookmark: _Toc24952220][bookmark: _Toc43618604][bookmark: _Toc44910240][bookmark: _Toc46991171][bookmark: _Toc63557005][bookmark: _Toc63819792][bookmark: _Toc63819883][bookmark: _Toc104960749][bookmark: _Toc104960807][bookmark: _Toc104960892][bookmark: _Toc169498992][bookmark: _Toc281393879][bookmark: _Toc287347648]CONDITIONS FOR PLACEMENT OF EQUIPMENT
	Telecommunication circuits shall be fitted in separate conduits. For parallel guidance horizontal LV power supply circuits shall be installed in following manner:
· Uppermost telecommunication circuits
· at 10 cm distance below signalling circuits
· at 10 cm distance below LV power supply circuits
	Attention shall be paid to distance fire protection circuits minimum 0,5 m from LV power supply circuits.
	All holes shall be filled with mortar upon laying cables in walls. 
	If junction box is needed to be installed below another it shall be placed sideways under 45° angle. At perpendicular intersection distance between cables shall be minimum 10 mm. If this is not possible an insulation of 3 mm thickness shall be inserted.
	Parallel guidance of circuits with chimneys and central heating installations should be avoided. If that is not possible 5 cm distance should be applied. At intersection with chimneys and central heating installations minimum 3 cm distance should be applied. Electrical circuits should be protected with suitable thermal insulation.
2.4. [bookmark: _Toc7774329][bookmark: _Toc9411418][bookmark: _Toc24434842][bookmark: _Toc24952221][bookmark: _Toc43618605][bookmark: _Toc44910241][bookmark: _Toc46991172][bookmark: _Toc63557006][bookmark: _Toc63819793][bookmark: _Toc63819884][bookmark: _Toc104960750][bookmark: _Toc104960808][bookmark: _Toc104960893][bookmark: _Toc169498993][bookmark: _Toc281393880][bookmark: _Toc287347649]TESTING CONDITIONS
	Measurement of insulation resistance, circuits' testing,  type test certificates, approvals and other documents needed for commissioning of the structure, construction work supervision, As-built project documentation 
	Insulation resistance between electrical circuits and earth shall be minimum 500000  for each circuit, with all switches on and all outlets without loads. Measurement of insulation resistance shall be carried out with megger with 230 V. Measurement results shall be noted in the Construction log.
2.5. [bookmark: _Toc7774330][bookmark: _Toc9411419][bookmark: _Toc24434843][bookmark: _Toc24952222][bookmark: _Toc43618606][bookmark: _Toc44910242][bookmark: _Toc46991173][bookmark: _Toc63557007][bookmark: _Toc63819794][bookmark: _Toc63819885][bookmark: _Toc104960751][bookmark: _Toc104960809][bookmark: _Toc104960894][bookmark: _Toc169498994][bookmark: _Toc281393881][bookmark: _Toc287347650]CONTRACTING PROVISIONS
Project covers delivery of all material, transport, assembly work, masonry work, painting work, preparatory and finishing work.
	Contractor's responsibility shall be to acquaint himself with the project before start of construction on site and propose necessary changes needed from any possible reason, in cooperation with Supervisor. Contractor's responsibility shall be also to point to Investor on necessary amendments and better technical solutions. Supervisor can make smaller changes in the project. Bigger changes require approval of the project engineer.
	Prior Investor's approval, that is Supervisor’s approval shall be required in case of need for any unexpected work or expansion of contracted work.
	Contractor shall issue the warranty for a period of time agreed in the Contract but not less then 2 years. Commissioning of structure may be carried out only after completion of site acceptance procedure and acquisition of Permit for use.
2.6. [bookmark: _Toc7774331][bookmark: _Toc9411420][bookmark: _Toc24434844][bookmark: _Toc24952223][bookmark: _Toc43618607][bookmark: _Toc44910243][bookmark: _Toc46991174][bookmark: _Toc63557008][bookmark: _Toc63819795][bookmark: _Toc63819886][bookmark: _Toc104960752][bookmark: _Toc104960810][bookmark: _Toc104960895][bookmark: _Toc169498995][bookmark: _Toc281393882][bookmark: _Toc287347651]FINAL PROVISIONS
	All provisions of these Technical conditions that are not related to project shall not be fulfilled. All that is in contradiction with standards and regulations shall be null and void with Supervisor’s approval.

[bookmark: _Toc435694958]3.	CALCULATIONS 

3.1. Power supply cable’s sizing

Main power supply cable’s sizing shall be carried out based on permissible thermal loading of cable and permissible voltage drop.

Thermal loading criteria

Protective devices must disconnect circuit in case of overload current before it can result in raise of temperature that can be harmful for insulation, joints, terminals and environment. Tripping characteristic of protective device must comply with following conditions:






Where is:
IB – load current
In - rated current of protective device (fuse).
Iz - maximum permissible current of the cable
I2 - protective device’s tripping current


For this case:
· For power supply cable from CCB to MDC based on data on actual maximum demand prior to reconstruction and needed actual maximum demand after reconstruction as follows:
· Maximum demand Pmax=kj Pinst=90 kW

Maximum current 
Fuses with rated current In = 160 A shall be selected.

 	For manner of cable’s installation type “C” one can load cable type PP00 4x70 mm2 with Iz= 184 A.




This condition shall be fulfilled.

· For power supply cable from MDC to DC-4:

Maximum current  
Fuses with rated current In = 40 A shall be selected.
For manner of cable’s installation type “C” one can load cable type PP-Y 5x16 mm2 with Iz= 76 A.





      This condition shall be fulfilled.


-	For power supply cable from MDC to elevator distribution cabinet:

Maximum current  
Fuses with rated current In = 20 A shall be selected.
For manner of cable’s installation type “C” one can load cable type PP-Y 5x6 mm2 with Iz= 41 A.



      
 This condition shall be fulfilled.
-	For power supply cable from MDC to BDC, DC-1, DC-2, DC-3-1 and DC-3-2:

Maximum current  
Fuses with rated current In = 40 A shall be selected.
For manner of cable’s installation type “C” one can load cable type PP-Y 5x10 mm2 with Iz= 57 A.

 

 					
  	This condition shall be fulfilled.
-	For power supply cable from BDC to BRDC:

Maximum current  
Fuses with rated current In = 25 A shall be selected.
For manner of cable’s installation type “C” one can load cable type PP-Y 5x6 mm2  with Iz= 41 A.

 					 


  	This condition shall be fulfilled.
-	For power supply cable from BRDC to CPDC:

Maximum current  
Fuses with rated current In = 20 A shall be selected.
For manner of cable’s installation type “C” one can load cable type PP-Y 5x4 mm2 with Iz= 32 A.

 					  

 					
  	This condition shall be fulfilled.
-	For power supply cable from DC-2 to DC-2 Court:

Maximum current  
Fuses with rated current In = 25 A shall be selected.
For manner of cable’s installation type “C” one can load cable type PP-Y 5x6 mm2 with Iz= 41 A.

		  		

 						 
  	This condition shall be fulfilled.

· For power supply cable from DC to single and three phase power socket:
Fuses with rated current In = 16 A shall be selected.
One can load cable type PP-Y 3x2.5 mm2 with Iz= 24 A.





This condition shall be fulfilled.

· For power supply cable from DC to lighting device:
Fuses with rated current In = 10 A shall be selected.
 One can load cable type PP-Y 3x1.5 mm2 with Iz= 18 A.





This condition shall be fulfilled.
3.2. Voltage drop calculation

Voltage drop calculation is based on the following formula:

             …………………. (1)

             …………………. (2)

Where is  = 57 Sm/mm2 - specific conductance of copper.
Where is  = 35 Sm/mm2 - specific conductance of aluminium

Formula number (1) is used for voltage drop calculation of single phase load's circuits; while formula number (2) is used for voltage drop calculation of three phase load's circuits.

Voltage drop shall be calculated for longest circuit and/or most loaded circuit.

1.	from CCB to MDC
l = 15 m;	S= 70 mm2;	Pm= 90,00 kW	 U= 380 V


     =  0,23 %
2.	from MDC to furthest distribution cabinet DC-4:

l = 25 m;	S= 16 mm2;	Pm= 22,5 kW	 U= 380 V

     =  0,43 %

       0, 23 % + 0,43 % = 0,66 %   

3.	from DC-4 to furthest and most loaded single phase power socket in power circuit no. 13 (air-conditioning)

l = 35 m;	S= 2,5 mm2;	Pinst= 1500 W;	       U= 230 V


               = 1,39 %   
Total calculated voltage drop is:


       0, 23 %+0,43% + 1,39 % = 2,05 %  what is satisfactory.

4.	from DC-4 to longest lighting circuit 

l = 40 m;	S= 1.5 mm2;	Pinst= 680 W;	  U= 230 V


               = 1,2 %   
Total calculated voltage drop is:


        0, 23 %+0,43% + 1,2 % = 1,86 %  what is satisfactory.

			

3.3. CALCULATION OF PROTECTION AGAINST EXCESSIVE TOUCH VOLTAGE WITH TN SYSTEM

	Protective measures for protection against electrical shocks (indirect contact protection) in accordance with JUS N.B2.741, section 5.1.3. related to TN (TN-C-S) system shall be applied for electrical equipment used in this project.

Definitions:
Protective measures in TN (TN-C-S) system:

	Protective device’s tripping characteristic and fault loop impedance must provide that in case of fault between phase and protective conductor or earth (exposed conductive part) at any location inside circuits, there shall occur automatic disconnection of power supply in designated time. This condition shall be satisfied in case of:



Where is:
Zs - fault loop impedance, equal to the sum of the impedances of the power source, phase conductors to the fault location and protective conductor from the fault location back to the power source.
	Ia - tripping current that provides for protective devices automatic tripping in time designated in table 1 of JUS N.B2.741 dependant of nominal voltage U0, or under special conditions in time shorter then 5 seconds.
	U0 - nominal phase to neutral voltage
In accordance with JUS longest permissible touch voltage time for AC 230V is 0,4 s. (paragraph 5.1.3.4 ) or up to 5 s. (paragraph 5.1.3.6 - JUS N.B2.741)
· [bookmark: _Toc226635318]Active and inductive impedance of MV/LV transformer

	Pt (kVA)
	R (/per phase)
	X (mH/per phase)

	250
	0,0080
	0,024

	400
	0,0060
	0,015

	630
	0,0026
	0,010

	1000
	0,0022
	0,009



TABLE 1
Highest value of electrical resistivity and inductivity of phase and neutral conductor (/km)
	Cross section
(mm2)
	Electrical resistivity
(/km)

	Phase
	Neutral
	R (Cu)
	R (Al)
	X

	1,5
	1,5
	26,60
	/
	0,230

	2,5
	2,5
	16,00
	26,40
	0,220

	4
	4
	10,00
	16,60
	0,214

	6
	6
	6,67
	11,00
	0,200

	10
	10
	3,98
	6,60
	0,188

	16
	16
	2,51
	4,16
	0,180

	25
	16
	2,01
	3,31
	0,176

	25
	25
	1,60
	2,60
	0,172

	35
	16
	1,77
	2,91
	0,173

	35
	35
	1,15
	1,87
	0,166

	50
	25
	1,93
	1,93
	0,169

	50
	50
	0,851
	1,38
	0,166

	70
	35
	0,846
	1,37
	0,165

	70
	70
	0,590
	0,957
	0,164



TABLE 2

Necessary fault current, dependant of protective device’s rated power is:

	Io (A)
	Ii (0,4 s)
	Ii (5 s)

	6
	35
	/

	10
	55
	/

	16
	95
	/

	20Where:
Io – nominal current of fuse
Ii – tripping current of protective device. Values for discconection in 0,4 s and 5 s are presented in table in accordance with JUS-a.
Protective measure shall be satisfactory in case of:


Table labels have following meaning:
S – cross section of conductor
L – length of conductor
Rn – resistance of conductor 
Rn-1 – previous iteration resistance
R – total fault loop resistance


	120
	/

	25
	170
	100

	35
	230
	140

	40
	270
	160

	50
	350
	190

	63
	450
	275

	80
	/
	350

	100
	/
	450

	125
	/
	560

	160
	/
	720

	200
	/
	910

	250
	/
	1350

	300
	/
	1600

	400
	/
	2600


	
	Xn – inductance of conductor
	Xn-1 – previous iteration inductance
	Z – Total fault loop impedance


	Ig - fault current


	Ii - tripping current of protective device
	I0 - nominal current of fuse
If some data on transformer or power supply line are missing, fault current shall be calculated according to following formula:

		where is:
	Ra – phase conductor’s resistance from referent point to exposed conductive part.
	Rpe - protective conductor’s resistance from referent point to exposed conductive part.
	c – correction factor due to power supply’s impedance neglection. In case of lack of more precise information one can select value of 0,8.  (JUS N.B2.741). This is also valid in case that reactance of conductor with cross section of up to 35 mm2 has been neglected, and in case that phase and protective conductors are laid one next to another.
	Fault current that must be automatically disconnected by miniature circuit-breaker in MDC, in case of fault on power supply cable between MDC and DC-4 shall have value: 

                                      1466,14 A   ,
	Since tripping current of selected miniature circuit-breaker of 40A has value of 270 A (for power supply disconnection in 0,4 s) one can conclude that protective measure shall be satisfactory.
	Fault current that must be automatically disconnected by miniature circuit-breaker in BDC, in case of fault on power supply cable between BDC and BRDC shall have value: 

                                      919,5 A   ,
	Since tripping current of selected miniature circuit-breaker of 25A has value of 170 A (for power supply disconnection in 0,4 s) one can conclude that protective measure shall be satisfactory.
	Fault current that must be automatically disconnected by miniature circuit-breaker in BRDC, in case of fault on power supply cable between BRDC and CPDC shall have value: 

                                       613,33 A   ,
	Since tripping current of selected miniature circuit-breaker of 20A has value of 120 A (for power supply disconnection in 0,4 s) one can conclude that protective measure shall be satisfactory.

	Fault current that must be automatically disconnected by miniature circuit-breaker in DC, in case of fault on power supply cable between DC and load connected at furthest single or three phase power socket shall have value: 

      164.3 A 
	Since tripping current of selected miniature circuit-breaker of 16A has value of 95 A (for power supply disconnection in 0,4 s) one can conclude that protective measure shall be satisfactory.
	Fault current that must be automatically disconnected by miniature circuit-breaker in DC, in case of fault on power supply cable between DC and load connected at lighting circuit shall have value: 

      172.92 A 

	Since tripping current of selected miniature circuit-breaker of 10A has value of 55 A (for power supply disconnection in 0,4 s) one can conclude that protective measure shall be satisfactory.

3.4. Lightning protection’s calculation

By selection of appropriate level of protection risk level from direct lightning strokes (ground flashes) shall be reduced to acceptable level. This selection shall be made based on expected lightning strokes’density into the building Nd, and maximum annual lightning strokes’density Nc.

Level of protection shall be valued by E, as follows:

           Nc                    0,004
E = 1- ----------   = 1- ----------- = 0,87
           Nd                   0,0297517

     E>0,98		Level I + additional conditions for protection
0,95<E<0,98		Level I
0,90<E<0,95		Level II
0,80<E<0,90		Level III
     0<E<0,80 	Level IV 
         E<0		no protection required

Expected lightning strokes’density into the building shall be calculated as:
Nd = Ng x Ae x Ce x 10-6  = 3,4 x 17.501 x 0,5 x 10-6  = 0,0297517

Ng – average annual lightning strokes’density into the ground (ground flashes)
Ae – equivalent area of protected building
Ce – surrounding coeficient

Average annual lightning strokes’density into the ground is expressed with number of ground flashes per km2 during one year. This parameter shall be easily obtained by use of lightning density map or graund flashes localisation system.

If lightning strokes’density is calculated from lightning density map, where number of thunderstorm days have been given, it shall be calculated as:
Ng = 0,04 x Td1,25   = 0,04 X 351,25 = 3,4

Td = 35 – number of thunderstorm days

Equivalent lightning density zone is an area with same annual lightning strokes’density.

17.501 m2

L   =  47 m	- length of the building
W =   12 m	- width of the building
H  =   19 m 	- height of the building

If one lightning density zone covers yone of other building, second one shall not be calculated. If zones overlap, corresponding total zone shall be equivalent lightning density zone.

Surrounding coeficient:

	Location of the building
	Ce

	Building in proximity of other buildings or trees of same height or higher
	0,25

	Building surrounded with lower buildings
	0,5

	Lonely building: no other buildings closer of 3H of this building
	1

	Lonely building at top of hill or eminence
	2



Permissible lightning strokes’density into the building can be designated by the building’s owner or project designer, in case that possible damages refer to private ownership. Permissible lightning strokes’density shall be designated based on following factors:


= 0,004

 = 0,4		- Value of building’s construction

 = 0,04		- Value of type of building and equipment inside

       = 0,25		- Value of damage

Value of building’s construction: 
	Material of walls:
	A1

	Reinforced concrete, metal facade
	5

	Conductive bonded elements. Building’s support structure made from steel or reinforced concrete
	4

	Plaster wall, non-reinforced concrete, or unbonded elements
	0,5

	Wood and other flammable materials
	0,1



	Material of roof:
	A2

	Steel
	4

	Reinforced concrete
	2

	Elements made of reinforced concrete
	0,5

	Wood
	0,1



	Material of rooftop:
	A3

	Reinforced concrete
	4

	Metal sheet
	2

	Brick, Asbestos corrugated panels
			1

	Artificial materials, foils, Asphalt shingles
	0,5

	Straw
	0,05



	Rooftop upgrades:
	A4

	No upgrades
	1

	Un-grounded metallic parts, anntenas
	0,5

	Electrical devices
	0,2

	Sensitive electrical devices (camera, temperature sensors, etc.)
	0,1





Value of type of building and equipment inside: 

	Danger of panic: 
	B1

	No danger
	1

	Medium danger
		0,1

	Great danger
	0,01



	Type of equipment and items in building:
	B2

	Nonflamable and difficult to ignite materials
	1

	Flamable materials
	0,2

	Devices that can explode
	0,1

	Explosives
	0,01

	Nuclear devices
	0,01



	Value of equipment and items in building:
	B3

	Cheap equipment and items
	1

	Expensive equipment and items
	0,2

	Very expensive equipment and items
	0,1

	Irrepleceable equipment and items
	0,01



	Conditions and equipment for damage prevention:
	B4

	Automatic fire extinguisher
	10

	Fire prevention devices
	5

	Fire alarm devices
		2

	No special devices
	1



Value of damage:

	Danger of living environment pollution:
	C1

	No danger
	1

	Medium danger
	0,5

	Great danger
	0,1

	Extreme danger
	0,01



	Loss of certain functions, enabled by building’s devices: 
	C2

	No danger
	1

	Great danger
	0,1

	Extreme danger
	0,01



	Other damage:
	C3

	No danger
	1

	Medium danger
	0,5

	Great danger
	0,1

	Extreme danger
	0,01




RESULT:

           Nc                    0,004
E = 1- ----------   = 1- ----------- =   0,87
           Nd                   0,0297517

E=0,87 means that level of protection III is required. For level of protection III, down-conductor must be positioned at every 20 m and lightning capture devices as meshed rooftop network of grid up to 15 x 15 m.

SIST EN 50164-2, first edition, november 2002; Lighting protection
Components (LPC) - Part 2: Requirements for conductors and earth
Electrodes
BAS EN 50164-1;2002, BAS IEC 61024-1;2002,BAS IEC 61024-1-2;2002
BAS 50164-2,BAS 62305, first edition,december 2004;Lighting protection components (LPC) – Part 2: Requirements for condutors and earth electrodes 


[bookmark: _Toc435694959]4.  SAFETY AND HEALTH OF WORKERS AT WORK

Risks and harmfulness that might emerge during construction and use of the electrical network and installations and measures provided for protection at work

1. Overload and short circuit current,
2. Protection against contact with live parts (direct contact),
3. Protection against contact with live parts (direct and indirect contact),
4. Excessive voltage drop,
5. Fire hazard,
6. Water, moisture and dust influence,
7. Atmospheric discharge,
8. Living environment pollution.

Provided measures for danger mitigation

1. Short circuit and overload protection in the LV network shall be provided by use of appropriate fuses. Detailed explanation can be found in following text on protection measures against electrical shocks.

2. Protection against contact with live parts (direct contact) shall be provided by means of proper enclosure of outlets, fusegear, switchgear and other equipment in protective enclosures that have type test certificates and adequate IP protection. 

3. Main protection against contact with live parts (protection from electric shock in accordance with JUS N.B2.742) shall be provided by means of use of special protective earhing conductor (system TN-C/S) and automatic disconnection of fault. Additional protective measure applied shall be additional direct protective earthing of all loads bigger of 100 A (in accordance with JUS N.B2741 - T.5.1.3.2)

4. Protection from excessive voltage drop shall be provided by adequate selection of cable cross section, in accordance with calculations.

5. Power circuits’ design shall provide that overload and short circuit protective devices shall prevent any overheating or fire under normal operating conditions.

6. Influence from the water, moisture and dust shall be eliminated with appropriate selection of IP protection of equipment and accessories in accordance with JUS N.B2.751 (Selection and installation of electrical equipment depending of external environment).

7. Lightning protection shall be in accordance with JUS N.B4.7800 (General conditions for construction of lightning installation) and JUS N.B4.801 and 803.

8. Network components used here do not present direct danger for the living environment pollution and from that reason no measures for living environment protection are proposed.


PROTECTION AGAINST ELECTRICAL SHOCKS

	Measures for protection against electrical shocks shall be in accordance with JUS N.B2.741 (LV electrical circuits - safety – protection against electrical shocks).
	Measures for protection shall be applied at all electrical circuit, several circuits, or particular circuit. Protection shall be achieved by following measures: simultaneous protection against direct or indirect contacts, protection against direct contact, and protection against indirect contact.
	Simultaneous protection against direct or indirect contacts is related to protection with use of safety extra-low voltage (SELV) and protection by extra-low voltage (PELV).
	Protection against contact with live parts (direct contact protection) shall be provided by means of insulated accessories and cables, enclosed type of installations, protective barriers, appropriate mounting height of equipment and additional protection with residual-current device installation.
	Indirect contact protection shall be provided by automatic fuse tripping and circuit’s opening.
	In accordance with JUS N.B2.730 TN system (TN C, TN C/S) shall be used in this building.
	All exposed conductive parts which are not normally alive shall be connected with earthing system by use of protective earthing conductor. In electrical circuits this conductor can serve also as neutral conductor (PEN conductor) if conditions from standard JUS N.B2.754 are met.
	Protective device’s tripping characteristic and fault loop impedance must provide that in case of fault with small fault loop impedance between phase and protective conductor or earth (exposed conductive part) at any location inside circuits, there shall occur automatic disconnection of power supply in designated time. 
	This condition shall be satisfied in case of:

			ZP x II  UZ

Where is:

ZP – fault loop impedance, equal to the sum of the impedances of the power source, phase conductors to the fault location and protective conductor from the fault location back to the power source.
II – tripping current that provides for protective devices automatic tripping in time designated in table 1 of JUS N.B2.741 dependant of nominal voltage, or under special conditions in time shorter then 5 seconds.
UZ – nominal phase to neutral voltage.

[bookmark: _Toc435694960]5. REGULATIONS, STANDARDS, RECOMMENDATIONS AND LITERATURE

· [bookmark: OLE_LINK2][bookmark: OLE_LINK3]Law on area planning and construction (Official Gazette of the Republika Srpska no. 40/13)
· Law on safety and health of workers at work (Official Gazette of the Republika Srpska, no. 01/08)
· Law on fire protection (Official Gazette of the Republika Srpska, no. 71/12)
· Regulations on technical norms for construction of LV overhead lines (Official Gazette of the SFRY, no. 6/92)
· Regulations on technical norms for LV electrical installations in buildings (Official Gazette of the SFRY, no. 68/88)
· Regulations on technical norms for building structure's foundations
· Regulations on technical norms for protection against lightning (Official Gazette of the FRY, no. 11/96)
· Regulations on safety and health of workers at work involving use of electrical energy (Official Gazette of the SR BiH, no. 34/88)
· JUS Regulations, electro-technical section, as well as other regulations for this field of work
· Law on protection of living environment (Official Gazette of the SFRY, no. 66/91, 83/92,53/93, 67/93, 48/94, 44/95, 53/95)
· Regulations on technical norms for LV electrical installations (Official Gazette of the SFRY, no. 53/88 i 54/88).
· Regulations on amendments and changes of regulations on technical norms for LV electrical installations (Official Gazette of the FRY, no. 28/95).
· Regulations on technical norms for operation and maintenance of power installations and lines (Official Gazette of the FRY, no. 41/93).
· Regulations on technical norms for protection of electrical installations and equipment against fire (Official Gazette of the Republika Srpska, no. 42/13).
· Technical recommendations of EPS – Directorate for distribution of electrical energy of Serbia, Belgrade
· JUS Regulations, section related to this type of objects 
· (Applicable standard is addressed in text of the project documentation).
· Catalogue publications, recommendations and installation manuals for electrical equipment, cables, cable accessories, lighting poles, luminaires, etc.






[bookmark: _Toc435694961]LOW VOLTAGE

[bookmark: result_box110][bookmark: _Toc435694962]TECHNICAL DESCRIPTION


2.1. FIRE ALARM SYSTEM

THE CONCEPT OF THE SYSTEM

[bookmark: result_box81]	To install a fire alarm system the equipment that is planned will meet the needs of fire protection at the facility in accordance with existing standards and regulations, as well as the needs of the facility.
[bookmark: result_box91][bookmark: result_box10][bookmark: result_box111][bookmark: result_box121][bookmark: result_box145][bookmark: result_box155][bookmark: result_box164][bookmark: result_box171][bookmark: result_box183][bookmark: result_box191][bookmark: result_box201][bookmark: result_box211]The main part of the fire alarm system will be analog addressable microprocessor controlled central panel with 2 loops, up to 250 addressable elements in the loop, maximum length of loop is 2 km, possibility to connect up to 32 central panels, 240x128 character display, LED indication of 40 zones,  auto-search and auto-check functions, detection of duplicate addresses, memory of 4.000 events, up to 50 addressable sounders per loop, 2 monitored sounder outputs, day-night mode, adjustment of the sensitivity of the detector, USB port for configuration of central panels, dimensions 443 mm x 268 mm x 109 mm, according to the standard EN 54-2,4.
[bookmark: result_box221]Control Panel will be located on the ground floor, in the room "1.14 OFFICE - JUDICIAL POLICE".

[bookmark: result_box231][bookmark: result_box241][bookmark: result_box251][bookmark: result_box261]Fire detectors are the latest generation of fire detectors. These are optically addressable fire detectors, with compensation for influence of dust, protection against entering of dust and insects, with a port for a parallel indicator, up to 250 detectors in the loop, with elegant design, according to the standard EN 54-7. 
[bookmark: result_box26]In the basement floor, in two rooms, "DETENTION UNIT" fire detectors that will be installed must have mechanical protection.

[bookmark: result_box271]For a sound indication of a fire alarm will serve internal addressable alarm sounders and three external alarm sounders. The system supports the ability to alert fire alarm with an audio message by a standard telephone line using a voice dialer.
[bookmark: result_box281][bookmark: result_box291]	 It is a modular system which expands by simply adding in a loop addressable modules, so it has the possibility of adding additional executive management module for eg. ventilation, RO for high voltage current, etc., as desired by Investor.
[bookmark: result_box311][bookmark: result_box321]	Fireproof doors divide the building into fire sectors, in line with the plan of fire protection. The door is always in the open position. Closing the door is automatically in case of the fire, through the electromagnet, and it can be open manually.	

[bookmark: result_box99]	An input-output module is used to control the behavior of the elevator in case of fire. It is mounted in the machine room of the elevator on the top floor and connects with his control cabinet. After the activation of fire alarm system elevator must be lowered / raised in the ground floor and stay there until deactivation or until the termination of the hazard of fire in the building.

[bookmark: result_box100][bookmark: result_box101][bookmark: result_box33]	For high-current installations it is anticipated turning off the power at the main panel in the event of a fire.


DESCRIPTION OF THE INSTALLATION

[bookmark: result_box341][bookmark: result_box351]	For the connection of fire detectors and alarm sounders to the central panel self-extinguishing cords of type JB-Y(St)Y 2x2x0.8 mm² will be used. 
[bookmark: result_box36]Before switching on the installations for Fire Alarm System, the same should be examined whether it meets the applicable technical regulations for electric parameters.
[bookmark: result_box371][bookmark: result_box381]For power supply of the central panel cable type PP-Y 3x1.5 mm² should be used, that goes from the separate fuse, which is located in front of the main switch of the  high voltage distribution box.

CALCULATION OF THE BACKUP POWER AND LOOP PARAMETERS


	
	ELEMENTS 
	normal current

	current
  in alarm

	number of
elements

	total normal current
	total current
  in alarm

	
	
	(mA)
	(mA)
	(pieces)
	     (mA)
	     (mA)

	1
	Addressable optical fire detector
	0,3
	11
	133
	39,9
	1.463

	2
	 Addressable thermodiferential / thermomaximal (58° C) fire detector
	0,3
	11
	1
	3
	11

	3
	Addressable manual call point
	0,3
	3
	7
	2,1
	21

	4
	Alarm sounder
	0,3
	7
	6
	1,8
	42

	5
	Fire alarm control panel 
	260
	400
	1
	260
	400

	
	Total:
	 
	 
	 
	304,1
	1.937

	
	The time required in:
	
	
	capacity in:
	

	
	normal work (h)
	30
	 
	 
	 normal work  (mAh)
	9.123

	
	alarm (h)
	2
	 
	
	alarm (mAh)
	3.874

	
	
	
	
	
	
	

	
	The total required capacity:
	 
	 
	12.997
	(mAh)

	
	Safety factor:
	 
	 
	
	1,10
	 

	
	
	
	
	
	
	

	
	
	14,30
	(Ah)



The required capacity of the battery is 12.997 x 1,10 = 14.296,7 (mAh) so that backup battery with capacity of 2 x 24 Ah that is foreseen certainly meets the requirements.





CHECKING THE SELECTED CABLE FOR ALARM LINE

	Checking selected cross sections for cable alarm line is carried out according to the form:



1
	
where it is:
		q - specific resistance of copper wire which is 0.011 OHM mm2/m
		l - section length (m)
		I - the current of the consumer (A)
		U - adopted voltage drop 10%
		U - nominal voltage (V)

	For the selected type of alarm sounder operating current is 51 mA.
	For the longest alarm line l = 70 m, to which it is connected a sounder on the ground floor, required cross sections for cable is:



2
	S=0.051 mm2, so that the cable IY(St)Y 2x2x0.8 mm2 (which has a cross-section of the 0.5 mm2) satisfies the set conditions. 

	

CHECKING THE LENGTH OF THE LOOP

	According to the manufacturer of the equipment, allowed maximum length of the loop for a signal addressable line is 2000 m.
	Designed are two loops. The longest loop has approximately cca 1200 m, which is less than allowed 2000 m, so that all the loops meet the set requirement.


[bookmark: result_box401]2.2. STRUCTURAL NETWORK

THE CONCEPT OF THE SYSTEM

[bookmark: result_box411][bookmark: result_box421]	Structured cabling system in the District Court Banja Luka will be a contemporary communication system designed in accordance with international standards for structured cabling  ISO 11801 Second Edition and EN 50173 Second Edition and is intended for use in local area network.

[bookmark: result_box43]	The hub of the system will be a 19" communication RACK cabinet with necessary equipment. A cabinet is 42HU height and with dimensions 800x1000 mm, with a lockable door with a key and the following equipment:

[bookmark: result_box44]- distribution panel 24xRJ45, 1HU height (8 pcs);
[bookmark: result_box45]- micro jack Cat 6 (184 pcs);
[bookmark: result_box46][bookmark: result_box47]- voice distribution panel 50xRJ45 Cat 3, 1HU height (2 pcs);
[bookmark: result_box48][bookmark: result_box49]- cable management arranger, height 1 HU (10 pcs);
[bookmark: result_box50][bookmark: result_box51]- shelf for RACK, 450 mm, 2HU, to 60 kg max. load (2 pcs);
[bookmark: result_box53]- ventilator box with two fans, thermostat and installation accessories (1 pc);
[bookmark: result_box54]- patch cable, Cat 6, 2 m (184 pcs);
[bookmark: result_box55][bookmark: result_box56]- optical distribution panel with 6 SC duplex connectors, complete with SC multimode pigtail, fiber optic splice cassette and other installation accessories (1 set.);
[bookmark: result_box57]- rail with five 220V outlets, switch and overvoltage protection (1 pc).

[bookmark: result_box58][bookmark: result_box59]	Patch panels should be placed in this cabinet for receiving newly installed telephone-computer outlets. RACK will be located on the fourth floor, in the “5.9 SERVER ROOM“. This new RACK will be linked with the existing rack that can not be relocated, which is located on the first floor, in a room “2.7 SERVER ROOM“.
	 
[bookmark: result_box60]	The project does not provide active equipment for computer network.

[bookmark: result_box66][bookmark: result_box62][bookmark: result_box63][bookmark: result_box64]	For every working place it must be predicted a double computer telephone outlet RJ45, Cat 6. Outlets are installed in floor boxes or in a plastic parapet ducts along with high current power outlets. Outlets have 2 connectors, RJ-45 Category 6. Left connector is intended for the connection of computer equipment, and the right for connection of the telephone.

[bookmark: result_box65][bookmark: result_box68][bookmark: result_box69]	Positions of the communication outlets are compliant with the technological requirements, and a routes for communication cables with the position of other installations in the facility.

[bookmark: result_box70][bookmark: result_box71]	Communication cables are terminated on the RJ-45 connectors of the patch panels located in the new rack. Connectors of the patch panels correspond to the type of installation cable (UTP category 6). It is suggested that odd, respectively, even lines are grouped according to their initial purpose (computer or telephone network) for ease of maintenance and clearer installation in the communication rack.

[bookmark: result_box102]	
	
	
	It is predicted to set a new telephone exchange with the displacement of its location from the room "1.6 ADMISSION OFFICE" to the new room "1.22 TELEPHONE EXCHANGEl", but since the physical completion of the cables from the old location can not move, it will be associated with new PABX cable IY(St)Y 50x2x0,8 mm² (2 lengths) with plastic cabinets with crown strip. With the same profile of cables, the new telephone exchange will be associated with the new Rack Server in a “2.7 SERVER ROOM“ on the fourth floor.


DESCRIPTION OF THE INSTALLATION

[bookmark: result_box72][bookmark: result_box73][bookmark: result_box74]	Computer equipment of the users is to be connected to designed cable system by flexible UTP connecting cables, Category 6. In the rack, connecting ports and communication devices to installation is realized by connecting UTP cable Category 6, the length of 1 m. The cables are arranged in a previously placed cable trays above the suspended ceiling, and out of this part of the route through PVC pipes placed on the floor, and in the wall under the plaster.
[bookmark: result_box75]	Telephones on the connectors of the outlets are connected by flexible cables, which at one end have an RJ-45 connector, and on the other end an RJ-11. Connecting to the telephone line is accomplished by connecting the cable with RJ-45 connector on one end to the corresponding port patch panel. The other end of the this cable connects to a telephone patch panel (voice panel). 
[bookmark: result_box77][bookmark: result_box78]	In case of change of use of the line, to the appropriate connector of the sockets, as described above, joins the appropriate device - a computer (or a phone), and on the port of the patch panel with patch cable connects to the port of the active devices (respectively, the voice panel).	
	
[bookmark: result_box79]2.3. ACCESS CONTROL

THE CONCEPT OF THE SYSTEM

[bookmark: result_box135]	In the facility of District Court that is treated by this project there will be 6 protected doors. PC with a central panel of the access control system will be located on the ground floor, in the room "14.1 OFFICE - JUDICIAL POLICE".

[bookmark: result_box76][bookmark: result_box52][bookmark: result_box83]	Door controllers allows the reception of readers from various manufacturers which are operated by Wiegand standard (have Wiegand compatible output) and with other media identification (MIFARE, fingerprint, etc.). Since the position of the controllers is selected to be within the protected areas it is not possible to by opening or intentionally damaging the reader perform the unlock of the protected door. All controllers have the monitoring of the state of the reader and the door, and tamper switch alarm in case of forced opening of the door, and the door have the ability of the mechanical opening from the inside.

	All doors in the system of access control must have (by door supplier) mechanical look with three shanks and the keys for users, mechanism for an automatically closing of the doors after they have been opened, spheres on the outside and inside, as in the specification it is designed that the electric look 12VDC “fail safe” is delivered by the contractor of this system and to be incorporated by performers of the locksmith work.

DESCRIPTION OF THE INSTALLATION

[bookmark: result_box84][bookmark: result_box86]	Interconnection between the central panel and the controller would be generated by a signal cable IY(St)Y 2x2x0,8 mm² for signals, and with PP/J 2x2.5 mm²  for power supply of the controller, between controllers and readers by signal cable JBY(St)Y 4x2x0,8 mm², while for the electric lock using a flexible cable PP/L 2x0.75 mm². To install magnetic detectors a signal cable JBY(St)Y 2x2x0,8 mm² will be used. The cables will be layed at the cable carriers in the hallways and outside of these tracks through the installation reinforced ribbed hose with a diameter of 16 mm on the concrete ceiling, or in a suspended ceiling and in wall under the plaster.
 
[bookmark: result_box87]2.4. VIDEO SURVEILLANCE

THE CONCEPT OF THE SYSTEM

This system is designed in order to enable continuous monitoring of critical areas in the facility and outside it. The system consists of a central device, a cameras for outdoor and indoor use and the necessary cable installations.

The control unit of the system will be a professional network digital video recorder-transmitter for remote viewing and administration of the devices, with the following characteristics:
16 video inputs with BNC connectors;
recording medium of 2TB in the housing of the recorder;
resolution recording, playback and review is the maximum D1;
LAN, USB for data backup;
High speed and high quality video compression SMAC-M;
inputs for alarm keypad, key lock switch; remote control, etc.

	On the recorder will be also connected the existing five cameras on the ground floor. 
	This recorder will be located on the ground floor, in the room "14.1 OFFICE - JUDICIAL POLICE".
            
	At the sliding gate it will be installed one outdoor camera to make it easier to control the entry of vehicles into the inner courtyard of the facility (in combination with intercom).

[bookmark: result_box88]	CALCULATION OF NECESSARY CAPACITY FOR VIDEO RECORDINGS 

[bookmark: result_box80]We used the manufacturer's web for page professional network digital video recorder-transmitters: „Support > System Configuration > Hard Disk Usage“
[bookmark: result_box82]Input data for calculation:
	Series
	Model
	Resolution 
	Frame Rate 
	Environment
	No. of Channel

	RX
	RX3216/RX3616

	Quad

	Continuous

	Ofice

	16




The results:
	No. of weeks for recording
	Hard disk size

	1 day
	71.7 GB

	1 week
	502 GB

	2 weeks
	1,004 GB

	4 weeks
	2,008 GB




[bookmark: result_box39]Conclusion: The predicted recording medium of 2TB is sufficient to store the video recordings for a period of four weeks.


DESCRIPTION OF THE INSTALLATION

The connection of the camera to the control unit should be performed by coaxial cable for video transmission type RG59 and cable type PP/J 3x1.5 mm2 to power the camera. The cables should be laid through the installation halogen-free pipes with 19 mm diameter, in concrete ceiling in a suspended ceiling and wall under the plaster.
[bookmark: result_box95]

2.5. AUDIO SYSTEM

THE CONCEPT OF THE SYSTEM

In this project audio system is designed for the room “3.7 COURTROOM / SUDNICA“ on the second floor. 

	Audio recording of events in the courtroom is designed. Under the table of the secretary there will be one audio RACK, 12HU, 600x600, with shelves, feed strip with surge protection and ventilation panels. Secretary will have on his desk a digital stereo mixer with 12 inputs, 6 output channels, with the functions of digital signal processing. 

	For each working place (judges, assistants, prosecutor, defense attorney and a witness) there will be a kit consisting of a condenser microphone "swan neck" with table stand and 19" monitor.

DESCRIPTION OF THE INSTALLATION

	All installations will be performed by laying of the cables for individual systems in regard to the description and drawings, and according to the applicable technical regulations for individual systems. Performing of the installation and assembly of the equipment will comply with all other stages, in accordance with the predicted position of the equipment.




































[bookmark: _Toc435694963][bookmark: result_box104]3. TECHNICAL REQUIREMENTS :

[bookmark: result_box105]3.1.	General Part
[bookmark: result_box109]3.2.	Internal installation of telecommunication and signal installation
[bookmark: result_box112]3.3.	Final works
[bookmark: result_box113]3.4.	General Notes
[bookmark: result_box114]3.5.	Special annex for safety at work
[bookmark: result_box115]		3.5.1.	Dangers that accompany electrical installations of high current
[bookmark: result_box116]3.5.2.	Planned measures for prevent the danger
[bookmark: result_box117]3.5.3.	General notes and obligations
3.5.4.	Conclusion
[bookmark: result_box119]3.6.	Review of regulations, standards and norms by which 
		technical documentation is done












































3.1.	GENERAL PART:

1. [bookmark: result_box85]These first technical requirements are an integral part of the project and the contractor is obliged to comply with it.
2. [bookmark: result_box118][bookmark: result_box120][bookmark: result_box122]During construction in all comply to the existing regulations, the collection of electrical regulations and Regulations on protective measures at work, as well as all other requirements defined in the project.
3. [bookmark: result_box123]For any changes in the project or deviation in the project or deviation from design, through the application of other types of materials, must obtain the approval of a project organization that has made this project.
4. [bookmark: result_box124][bookmark: result_box126][bookmark: result_box125]Before starting work, the Contractor is required to be thoroughly familiar with the project and that their objections, if any, timely submit to the supervisory authority.
5. [bookmark: result_box128]During the execution of the works, the Contractor shall be liable to any resulting deviation is brought to the project and graphically displays in red pen.
6. [bookmark: result_box129]Material that is installed must be of premium quality.
7. [bookmark: result_box130]All equipment and materials provided for the project must provide certificate.
8. [bookmark: result_box131][bookmark: result_box132]During the construction work, the Contractor is required to keep a log book with all the information that this log book requests.
9. [bookmark: result_box133]All claims and statements, both by the supervisory authority or by the Contractor shall be referred through the log book.
10. [bookmark: result_box134]Upon completion, the Contractor must submit to the Investor a project of built design.
11. [bookmark: result_box136]When performing these installations must be particularly take care that other installations are not damaged. If damage occurs, the Contractor is required to remove them at his own expense.
12. [bookmark: result_box137][bookmark: result_box138]The demolition, cutting or perforation of reinforced concrete structures (beams, columns, support plates, etc.) must not be made without the approval of the supervisory authority for this type of work.
13. [bookmark: result_box139]Anything that is not covered by these technical conditions, the Contractor shall do all in accordance with the existing regulations for the execution of these types of installations.

3.2.	INTERNAL INSTALLATION OF TELECOMMUNICATION AND SIGNAL INSTALLATIONS:

1. [bookmark: result_box140]Each branching or separation of the installation cables shall be made in junction boxes with lids.
2. [bookmark: result_box141][bookmark: result_box142][bookmark: result_box143][bookmark: result_box144][bookmark: result_box146]Cables and wires must be placed so that there must not be:
- torsionally bending and fixtures (creating eights)
- pinched cable that would have deformed section (cable must be loose laid or   	secured only by appropriate cable clamps, or laid under plaster or in the 	corresponding PVC pipes).
- damage from the means of transport: If the cables and wires are crossing over the 	means of transportation must be taken additional safety measures against falling 	of the cables.
3. [bookmark: result_box147]Cables and wires must be placed so that the entire length at all times is accessible to control and possible interventions.
4. [bookmark: result_box148]For more parallel installation of cables, the distance between them must be equal to the diameter of the adjacent thicker cable. The cable must not be attached to the items of equipment that are exposed to earthquakes or frequently move.
5. [bookmark: result_box149]Signal cables should be positioned at least 10 cm away from the power cables and telecommunication cables must be positioned at least 10 cm away from the signal cables, or 20 cm from the power cables. Installations must be laid at least 10 cm from the ceiling.
6. [bookmark: result_box150]When laying cables, the cables can be exposed to stress less than 110N and not allowed to twist the cables, reeling and pressing. The minimum bending radius of the cable can be four times larger than the outer diameter of the cable. Take into account the recommendations of the equipment manufacturer.
7. [bookmark: result_box151]When working with coaxial cables take care that the cables do not bend to the radius of curvature smaller than allowed. The minimum allowable bending radius of the cable is specified by the manufacturer.
8. [bookmark: result_box152][bookmark: result_box153]If it is necessary to cross the telecommunications cable to the power cable, it is necessary to do it under 90o or placing insulation pad minimum thickness of 3 mm.
9. [bookmark: result_box154]If it is necessary to cross the telecommunications cable with hot water or water pipes, it is necessary to leave a minimum distance of 30 mm. If it is impossible then it must be set up thermal insulator min. thickness of 10 mm. It is necessary that telecommunications cables are above the pipes.
10. [bookmark: result_box157]The junction boxes are mounted in the hallways, but not in the rooms, which makes it easier and faster for the maintenance.
11. [bookmark: result_box158][bookmark: result_box160]In the event of a merger or connection of the individual conductors or cables, bondings must be mutually, permanently and securely attached. For cable connection may be used only compound which ensures that there is no leakage of harmful impact factors. Safely and securely connect can be made with screws, rapping or soft soldering.
12. [bookmark: result_box161]The coupling or connection point of the conductor cable must have the same conductivity and insulation as cable or cord. Conductor at the terminal or connection point must not be damaged nor his section shall not be reduced.
13. [bookmark: result_box162][bookmark: result_box163]Wiring or connection locations must be performed so that the distance between the conductors, as well as other parts free of potential are sufficiently and permanently secured.
14. [bookmark: result_box166]During assembly and installation of the equipment must comply with the plans, installation and technical description.




3.3.	FINAL WORKS:

[bookmark: result_box167]After the completed works on laying of cables and installation it is necessary to clean the site and log admission papers. The Contractor shall provide the Commission for admission available:

· [bookmark: result_box168]Project of Built design,
· [bookmark: result_box169]Building log,
· [bookmark: result_box170][bookmark: result_box172]A statement by supervisory authority that control has been executed 
· [bookmark: result_box173]Attests of the installed materials.

[bookmark: result_box174][bookmark: result_box175]Upon completion of the work, the building and the technical documentation of the performed works should be delivered to the Investor.

[bookmark: result_box176][bookmark: result_box177]All cables that during assembly have been moved from their places need to be returned in their original position. If there is any damage on these cables  it needs to be repaired.

3.4.	GENERAL NOTES:

[bookmark: result_box127][bookmark: result_box156][bookmark: result_box159]Works, anticipated by these projects must be carried out according to the applicable technical and general regulations of the contractor, specialized and authorized for this kind of work.


[bookmark: result_box165]The contractor is obliged to:
· [bookmark: result_box178][bookmark: result_box179]to determine the place of storage for materials (landfill) near the construction 	site,
· [bookmark: result_box181]to ensure that works do not disturb the public transport,
· [bookmark: result_box184]to provide places for pedestrians crossing over the trench and facilitate 	smooth and safe crossing of pedestrians,
· [bookmark: result_box185]that the excavated soil is deposited only on one side, and that is not disposed 	to driveway,
· [bookmark: result_box186]the remaining material after the completion of work to get back to the 	warehouse (landfill).
· [bookmark: result_box187]the works mast be executed with quality and within the deadline.

[bookmark: result_box188]The Contractor must comply to the project and the conditions set forth in the approval of other holders of other municipal facilities - installations.

[bookmark: result_box189]Any changes must first be approved by the supervisory authority of investor, that a brief description of the changes must be introduced in the construction diary and verificated by their signatures.


3.5.  SPECIAL ANNEX FOR SAFETY AT WORK:

3.5.1.  DANGERS THAT ACCOMPANY ELECTRICAL INSTALLATIONS OF HIGH CURRENT

[bookmark: result_box190]Dangers that accompany electrical installations are:
1. [bookmark: result_box192][bookmark: result_box193]short-circuit current
2. [bookmark: result_box194]causing fire
3. the influence of moisture, water and dust
4. [bookmark: result_box196]Accidental contact of parts under voltage

3.5.2.  PLANNED MEASURES TO PREVENT THE DANGER

[bookmark: result_box1931]1. SHORT-CIRCUIT CURRENT
[bookmark: result_box197]Protection against short-circuit current is solved by using appropriate and properly selected fuse with the appropriate insert at the beginning of each circuit, as well as the correct dimensioning of appropriate electrical equipment.

2. CAUSING FIRE
[bookmark: result_box198][bookmark: result_box199]As a measure against the risk of fire, in the electrical installation checking must be done of the load capacity of lines and selected the appropriate fuses, and other equipment. The correct execution, according to the project, and prescribed maintenance during exploitation ensure that electric installation can not be a cause of the fire.

3. THE INFLUENCE OF MOISTURE, WATER AND DUST
[bookmark: result_box202][bookmark: result_box203]Protection against ingress of moisture, water and dust in electrical appliances, it is designed that the proper selection of electrical equipment to parts of the environment in which it is incorporated and the same adequate protection was adopted.

4. ACCIDENTAL CONTACT OF PARTS UNDER VOLTAGE
[bookmark: result_box204]Protection against accidental contact of parts under voltage is provided with the proper selection of appropriate equipment and the use of protective measures.

3.5.3.  GENERAL NOTES AND OBLIGATIONS

[bookmark: result_box205]1. Manufacturer of mechanical tools for working is required to submit the user for safe operation and to confirm on a tool the same applied measures and norms of safety at work, or submit a certificate of applied safety regulations for a tool.
2. Contractor company is required prior to beginning work on eight days to inform the competent labor inspection on getting started.
[bookmark: result_box208][bookmark: result_box209]3. 	Contractor company is obliged to draft normative acts in the field of safety at work: (Agreement on Safety at Work, The training program and education of workers in the field of safety at work, the Rulebook on inspections, testing and maintenance of tools and equipment, Program for measures and improvement of the safety at work, etc.).
4. 	Contractor company is required to determine the jobs with special conditions, if such jobs exist.
[bookmark: result_box213][bookmark: result_box214]5. Companies that involve explosive mixtures must have a book of rules on handling el. systems that are explosive protected, as well as the records of the works of construction, repair and maintenance of these facilities. That Rulebook should provide for mandatory inspections of such facilities, as well as the deadlines of this inspections.
[bookmark: result_box215][bookmark: result_box216]When purchasing tools and equipment to work, with the documentation that is to be taken with the work tool and devices, must be provided and the data on their acoustic properties, from which it will be seen that the noise in the workplace and working spaces shall not exceed the permissible values. If the fulfillment of the conditions of permissible values of noise is necessary to undertake special measures (silencers, elastic padding, etc.), in the above mentioned documents that measures must be indicated.

3.5.4  CONCLUSION

[bookmark: result_box217][bookmark: result_box218][bookmark: result_box219][bookmark: result_box220]According to the submitted project all necessary measures are foreseen to prevent the danger in terms of safety at work and fire.

3.6.	REVIEW OF REGULATIONS, STANDARDS AND NORMS BY WHICH  	THIS TECHNICAL DOCUMENTATION IS DONE


[bookmark: result_box222]When creating a project of electrical system, designer has kept by the regulations and standards that are in effect at the date of completion of the project, namely:

[bookmark: result_box223]- Law on Fire Protection ("Official Herald of RS", No. 71/12)
[bookmark: result_box224]- Law on Agencies for Protection of Persons and Property and Private Detective Services ("Official Herald of RS", No. 4/12)
[bookmark: result_box225]- Regulation on conditions and manner of implementation of technical security ("Official Herald of RS", No. 85/12)
[bookmark: result_box226]- Catalogs: “FKS”, “Novkabel”, “Fittich”, “Hirschmann”, “Panduit”, “Conteg”, “Panasonic”, itd.
[bookmark: result_box227]- Electrotechnical manual: D. Kajzer, “R. Končar”
[bookmark: result_box228]- Other regulations, professional rules and other technical related  rules

[bookmark: _Toc435694964]PART IV 	MECHANICAL INSTALLATIONS


[bookmark: _Toc435694965]TECHNICAL DESCRIPTION


Project documentation of the heating, ventilation and cooling was developed on the basis of urban and technical conditions, the Terms of Reference, architectural and construction solutions and building regulations in this area. Heating is included in the room  upgraded the fourth floor, and heating the other floors will be retained. It is to be chang the complete equipment in the  thermal stations due to aging. Cooling is included in the rooms specified in the Terms of Reference. 


1. Calculation of HVAC characteristics of the building.
    Calculation of HVAC design of the building was based on JUS U.J5. 600. 

2. The calculation of transmission and ventilation heat losses 
       Calculation of transmission and ventilation heat losses and gains made ​​according to DIN 4701 and ASHREA methods, and thereby adopted the following data: 
       - Outdoor design temperature of - 20° C (in winter) and 34° C (in summer) 
       -  Interruption of heating 9-12 hours 
       -  Facilityy located in the zone of weak winds 
       -  The position of facility is normal 
        The indoor design temperature is determined on the basis of Terms of Reference and the conditions given by the standard use of the premises. 
              
         The total heat losses of the fourth floor are 50 865 W, and the existing installed capacity of heating units on the ground floor and the first three floors are 288 000 W (according to the available technical documentation from 1990). The total installed capacity of heating units  in the object  is 343 500 W. Cooling capacity of selected rooms in the object  (the court, office of the court president and the rooms on the fourth floor) is 84 602 W. 


HEATING 
            
Heating of the building is achieved with hot water temperature mode 90/70°C, from its own heat substations, set up in the basement. Retains the existing pipe network and heating units on the ground floor and the first three floors, and will be formed a separate pipe network to the fourth floor. For the fourth floor is carried out through the basement from the substation a special twin-horizontal networks,  and then through a defined corridor to the distribution boxes  at fourth floor. This distribution boxes  are equipped with manifold (distributor and collector) with integrated valves, ball valves, air vent, pressure gauge, valves for filling and emptying, the manual control valve, bracket and associated connecting nuts for connecting pipe to manifold (distributor and collector). 
Heating units are sectional aluminum radiators, height selected according to the available space and height of the parapet. On each radiator battery are installed radiator valves for two-pipe system with a riser pipe, as means of control of the pipe network. In addition, radiators are equiped with other fittings necessary to complete installation of radiators battery (mount, associated fittings, console, plugs, spacers, holders, reduction, air valves, valves for filling and emptying, etc..). 
To distributoion boxes at the fourth floor is designed pipe network of steel pipes suitable profile. In the basement pipe network is coated thermal insulation thickness of 19 mm, while the vertical and horizontal pipe through the toilets and the third floor is not isolated. From  storey distributoion  boxes to the radiator leads the new water pipe network of the thermo-isolated PEX pipe above new AB board. 
Disposition of selected heating units, piping distribution network and the pipe dimensions are shown in drawings. After completing the installation, equipment installation shall be tested for leaks cold water pressure to 4 bar for four hours. After successfully carried out the cold pressure test, do the washing installation and make The report of the completed installation of cold test, which verifies the supervisor. 

HEAT STATION 

          In the basement of the building is a thermal station TS-69B with heat exchanger type VT 405 heating capacity 350 kW, which separates the Investor´s system in the secondary system relative to urban hot water heating system. Heat exchanger for the regime of 130/73°C- 90/70°C. In the area of ​​the substation is set and other necessary connecting, measuring and regulating armature for the normal functioning of the primary (ultrasonic meter heat consumption of energy,  motor flow valve with feelers and automatic, armatures) and the secondary circuit (open expansion vessel contents to 500 liters, ball valves, thermometers, gauges, valves for filling and emptying, circulating pump working-backup type CL 651-4, scale traps , etc.). All equipment and fittings to hot-water side is the NP16 and NP10 to warm water side. On hot water side is installed circulator pump type IMP CL 802-4. The equipment was installed approximately 25 years ago and according to the information from the operator substation is in poor condition. 
          Since the capacity of the existing thermal stations is not enough to connect a new floor, and taking into account the condition of the existing equipment in the same, it is provided the complete replacement of equipment in the heating substation. It is selected heat exchanger heating capacity of 500 kW with accessories as well as in its current state. For the expansion of the system is selected an open expansion tank with automatic control  system which is placed in the space of heating equipment. On the hot water side to set new circulation pump of the same characteristics as the existing and ultrasonic calorimeter and flow motor valve with  automatic. On warm-water side to form a special circulation pipe for the fourth floor, which is supplied through a single circulation pump. Current circuit of the heating and the heating of the fourth floor are separated and regulate with regulation valves. All existing equipment is disassembled and delivered to the Investor with record within the building. 
           The layout of the equipment in the thermal station is shown in the graphic attachments. 
           Upon completion of the installation of complete plants it is necessary to test for leaks with cold water pressure 4 bar for 4 hours. After completion of the pressure test all electrical devices must be connected to the electric grid by applying all necessary protective measures. All piping, armatures and steel structure to be connected to a central installation earthing facility. After the commissioning of the plant to conduct a test run for three days, and after successful completion of the probationary period should be developed and submitted to the Investor to find the work scheme of the plant. 
Upon achieving the necessary conditions to access the performance of the hot probe (commissioning) and a test drive. During the trial run carried out to prove the designed parameters and after a successfully completed proof make a Record of the completed a hot water test of installations, certified by the supervisory authority. 

VENTILATION
       
        Exhaust ventilation of sanitary facilities on the fourth floor is done using centrifugal tube fans, ventilation valves and spiral pipes. Air through the horizontal spiral tube throws it to the side of the object under the roof. 
        Projected disposition of equipment and drainage network is shown in the graphic part of the project. After completing the installation, perform the regulation of these systems and to achieve the designed parameters, and make a Record of measuring the amount of air. 

COOLING 

         For the cooling certain rooms in the building were selected air conditioners wall mounted adequate capacity cooling and heating. Outdoor units are placed on corrosion protected mounts on the walls. Indoor and outdoor units are connected with  refrigerant thermaly insulated pipeline. Dimensions of refrigerant thermaly insulated connecting pipelines, condensate pipeline  and electrical interconnections between the internal and external units are not defined and need to be defined by the contractor according to the offered the type of air conditioning equipment, and all according to the recommendations of the producers of the equipment. For condensate drain is used PVC piping through walls and floors leads to precipitation  verticals. Each unit has its own remote control. 
        For cooling server room, working and backup cooling system was chosen over a single split system consisting of an outdoor unit and an indoor unit capacity cooling / heating 5 kW. Type of indoor unit is wall mounted. Air conditioning must be able to work in cooling mode down to -20 ° C. Dimensions of refrigerant thermaly insulated connecting pipelines, condensate pipeline and electrical interconnections between the internal and external units are not defined and need to be defined by the contractor according to the offered the type of air conditioning equipment, and all according to the recommendations of the producers of the equipment. Condensate drain  pipeline down through the wall to the floor and then through the floor through the siphon port connected to the nearest drain or sewer riser. Possible masking pipelines are not the subject to this project documentation. The outdoor unit is placed on corrosion protected and final lacquered mounts. The indoor unit has a remote control. 
         It will be replaced defective air conditioning in the server room on the first floor and installed air conditioner of the same characteristics as described above.
         Disposition of cooling is shown in the graphic attachments.
[bookmark: _Toc435694966]PART V 	ELEVATOR PROJECT
[bookmark: _Toc404888038]
[bookmark: _Toc435694967][bookmark: _Toc330472305][bookmark: _Toc404888039]1. TECHNICAL CONDITIONS

[bookmark: _Toc435694968]1.1 GENERAL REMARKS AND OBLIGATIONS
The contractor is obliged to prepare a separate elaborate on the preparation of the construction site and the works performed thereon. The mechanical equipment to be used has to have instructions for secure operation and relevant certificates referring to applied safety at work regulations.
[bookmark: _Toc330472306][bookmark: _Toc404888040]
[bookmark: _Toc435694969]1.2 GENERAL CONDITIONS FOR NEGOTIATION AND WORK PERFORMANCE
Within a guarantee period, starting from the date of commissioning, the contractor must repair - when informed about it by the investor -, each failure that occurred and was caused by poor material quality, poor make or poor installation, and put the plant back into correct operational form. Unprofessional and negligent handling is not within the scope of responsibility of the contractor.
Upon completion of the installation, the lift plant has to be inspected by the commission formed by the body in charge of inspections and issuance of exploitation permit.
Upon completion of the inspection, the investor is obliged to request the exploitation permit from the body authorised for issuing exploitation permits.
Equipment vendor is obliged to submit to the investor the safety components’ certificates:
· Device for locking the well door
· Car drop proof device 
· Overspeed limit device
· Buffers
· Electric safety devices such as limit switches containing electronic components.

Together with commissioning of the lift, the investor, i.e. the user must also provide its maintenance, such as:
· Daily, through one man in charge
· Regular maintenance through a professional maintenance organisation
· [bookmark: _Toc330472307]Attesting and regular technical inspection through an authorized institution


[bookmark: _Toc404888041][bookmark: _Toc435694970]1.3 TECHNICAL CONDITIONS FOR WORK PERFORMANCE (OBLIGATIONS OF THE INVESTOR – THE CLIENT)

It is the investor’s obligation for all construction work inside the well to be completed, such as:
· Civil engineering construction of the well, along with allowed deviation of +2cm, in such a way that the inner dimensions against the project have to be provided
· Construction finishing around the lift built-in elements (well door, technology openings, blinds etc.)
· Ventilation opening in the well
· Concrete foundation in the bottom of the lift well is to comply with the project documentation, as requested by the leading installation manager or designer
· Construction finishing of the front side of the lift well, after the door has been built, in line with lift regulations
· Hydro isolation of the well pit
· Access to the junction box – control panel should be obtained directly from the staircase, i.e. the hall of the facility
· Manhole iron steps in the well pit
· Bring the power supply cable to the lift cabinet, to conform with the project data
· Grounding strip at the well top and in the well pit
· The rails at the well top connect to the grounding installation on the roof of the facility by means of the cathode lightning arrestors
· Firefighting device in the vicinity of the lift junction box – control panel
· Scaffolding inside the well against the project, including installation and dismantling
· Insurance of equipment and work operations with an authorised insurance company
· It is forbidden to erect any kind of equipment apart from the lift equipment inside the lift well.
[bookmark: _Toc402251414][bookmark: _Toc404888042][bookmark: _Toc435694971]2. TECHNICAL DESCRIPTION
[bookmark: _Toc404888043]
[bookmark: _Toc435694972]2.1 LIFT PLANT
The term lift defines a permanently installed facility which serves distinct stations by means of a car (3) moving in the lift well (2) along the solid runners at an angle greater than 15 ° degrees to the horizontal, and is intended for transport of:
a) Persons
b) Persons and goods
c) Goods only, if the car is designed so that a person can get into it without difficulty and is equipped with control devices inside the car or within reach of persons on board.
Lift car is designed to have the necessary space and strength for maximum load for which it is declared. Stations at the entrance and exit of the car are equipped with landing doors (12) with appropriate mechanical strength for anticipated conditions of use. At landing doors locking devices are installed that prevent initiation of car movement if all landing doors are not closed and locked.
Car movement is enabled by steel ropes (4), which are connected at one end to the car frame (2), and at the other end to the counterweight (6). The number of load-bearing ropes and their diameters are selected on the basis of numerical calculations. 
Lift machine, motor-gearbox (3) is set at the top of the lift well, together with the sheave. Control of the motor and the gearbox speed is carried out by a frequency regulator. 
Frequency regulator is loaded with a set of appropriate parameter values in order to achieve gradual starting and stopping of the car. 
Car movement is controlled by means of a distribution/control cabinet (11) where the microprocessor unit, together with related relay and contactor equipment is located, which processes information and gives orders to execute commands that are related to safe and controlled movement of the car. Electrical power is supplied from the lift’s power-distribution/control cabinet (9) which contains the main fuses and is located near the lift well door.
The lift is equipped with all the security components provided for this type of lift.







[image: MRL.bmp]
Fig. 1. – Lift plant with no machine room - schematic diagram

1.- Guide rails; 2.- Car frame; 3.- Lift machine motor; 4.- Pulling rope-cable;  5.- Car; 6.- Counterweight; 7.- Counterweight guide rails; 8.- Counterweight buffer; 9.- Rope Overspeed governor tensioning device; 10.- Overspeed governor rope; 11.- Power distribution / drive control cabinet; 12.- Well door; 13.- Car buffer; 14.- Car-calling device; 15.-  Overspeed governor


[bookmark: _Toc325372477][bookmark: _Toc402251415][bookmark: _Toc404888044]3.2 LIFT WELL






The lift well fully meets the requirements defined by the standard EN 81-2: 1998 + A3: 2009.
The well construction is such that it can withstand the loads occurring during the power unit operation, operation of the catching devices on the guides and landing and at seating of the car on the buffer.
The well is completely closed with opaque walls, floor and ceiling, and the only openings that exist in the well are the landing door openings at the stations, the vents and openings between the well and the machine room.
The well is used exclusively for the lift installation and does not include any cables, installations or other devices except those belonging to the lift.
The space at the top of the well meets all requirements related to safety distances defined in Section 5.7.1 of EN 81-2: 1998 + A3: 2009.
The lower part of the well consists of the pit, whose bottom is flat, except for the bases for buffers, guides, cylinder, and water drainage equipment. The well pit is protected against the ingress of water.
All safety requirements defined in section 5.7.2 of EN 81-2: 1998 + A3: 2009, related to distances at the bottom of the well are fully met.
The well pit contains of the following equipment:
a) Stopping device, accessible at the well door to the pit, and fully in accordance with sections 14.2.2 and 15.7 of EN 81-2: 1998 + A3: 2009.
b) Single-pole electrical outlet socket with protective earth (2P + PE), which meets the requirements from Section 13.6.2 of EN 81-2: 1998 + A3: 2009.
c) Lift well lighting switch, available at the well door to the pit, and fully in accordance with paragraph 5.7.2.5 of EN 81-2: 1998 + A3: 2009.
At the top of the well there is a vent with a total cross-sectional area of 1% of the horizontal cross-sectional area of the well. By means of this vent, the air from the well is conveyed directly into the atmosphere.
The following equipment is installed inside the lift well:

· Lift machine.
· Lift car, complete.
· Supporting construction – car frame for backpack at side with ratio of 1:1, with all accompanying elements for bearing the car and its movement.
· Car and counterweight guide rails, together with elements for their mounting to the well support structure.
· Catching device that prevents free falling of the car in incident cases.
· Overspeed governor.
· Car and counterweight shoes.
· Car and counterweight buffer - shock absorber.
· Steel ropes.
· Control system equipment for monitoring the position of the car in the well.
· End-travel limit switches.
· Landing door for lift access, with call-dial panel at each station.
· Electric power, control and signal cables, placed in plastic ducts or suspended by the appropriate equipment.
· Bearing fixtures, brackets, plates, anchor bolts, screws and other equipment for fixing individual assemblies to the structural elements of the lift well.
· Lift well lighting.
· Installations for earthing and protection against lightning.
[bookmark: _Toc402251416][bookmark: _Toc404888045]
2.2.1 Electric drive
Electric drive unit is located at the top of the lift well. It is secured to a bracket, over the rubber seats that reduce noise and vibration levels.
Electric lift drive is a component of the lift machine which, by means of electrical power and automatic control, provides lift car drive. Electric drive management and activation is achieved through an appropriate management and signaling scheme, with specific conditions that need to be provided.
Taking into account all the conditions that the lift drive must satisfy, an asynchronous motor with short-circuited rotor, gearbox and sheave drive is selected and installed .
Electric drive operation is characterized by frequent turning on and off. Regarding this mode of operation, it is possible to determine the following stages of movement:
a)       Starting the motor and increase of speed until a steady speed state is reached;
b)       Moving at a steady pace;
c)       Reduction of speed when approaching the designated floor;
d)      Braking and stopping the car at the designated floor, with a required accuracy.
              In addition to the basic speed of the car, which largely determines the capacity of the lift, electric drive and drive control system provide the possibility of moving the car in revision mode where the car speed must not exceed 0.4 m/s.
          Electric drive and drive control system provide for a gradual acceleration and deceleration of the car, uniformity of transient processes and very exact stopping which prevent negative bodily sensations that the passengers would otherwise be exposed to.
  In the case of a motor overload, as well as in case of a short-circuit in the electric motor power or control circuits, the power is automatically cut off of the lift machine and the mechanical brake is activated.

MAIN FEATURES OF THE ELECTRIC DRIVE:

MANUFACTURER		ZIEHL ABEGG
TYPE				ZETATOP SM200.15C-20
POWER			4,4 kW
VOLTAGE			380 V
CURRENT			13,5 A
ROTATIONAL SPEED	168 min-1
FREQUENCY			28 Hz
SHEAVE DIAMETER		240 mm

[bookmark: _Toc404888046]2.2.2 Frequency regulation
By applying frequency regulation, we enable considerable stabilization of the movement diagram and retain acceleration of the car in the start-up regime – start-up, deceleration and braking at a level close to an allowed one. All this enables decrease of the car relocation time and increase of the lift capacity.
In view of technical characteristics of the selected electric lift drive, selection of the frequency regulator has been made, of the characteristics, as follows:

MANUFACTURER				KEB, Germany 
TYPE						15.F5.A1E-YLD1
OUTPUT POWER				17 kVA
OUTPUT CURRENT				24 A
INPUT VOLTAGE				400 V

Due to the lift work regime, together with the frequency regulator it is necessary to use EMC filter and breaking resistor which has the role to take over surplus of energy in the system of an electric motor – frequency regulator, and thus achieve controlled braking and protection of the frequency regulator.
[bookmark: _Toc402251418][bookmark: _Toc404888047][bookmark: _Toc325372480]
2.2.3 Landing doors
The landing doors are set at the approach to the lift stations, and are fixed to the lift well wall. They consist of a door frame, door panels and handling devices by means of which the door opening and door closing operations are performed.
Type: 		Automatic, telescopic, dual-panel
	Dimensions: 	900x2000 mm
[bookmark: _Toc325372478]A landing door sill is made of extruded aluminium profile, with moulded grooves for guiding the lower part of the door and can withstand all loads that occur in exploitation.
The door frame is fixed to the lift well wall, which should be arranged and finished in accordance with the interior design of the building.
Landing doors are made of metal, resistant to deformation, constructed and installed so as to ensure proper door-locking operation. A door-manipulation device is placed above the door. The purpose of this device is to provide controlled movement of the landing door panel.
Mechanical strength and stiffness of landing doors is such that the horizontal force of 300 N (acting perpendicularly and spread across the surface area of 5 cm2) to any part of the locked landing door panel from either directions does not permanently deform the panel, nor can deform it elastically in excess of 15 mm, and that it does not cause any disorders that will affect the proper operation of the door and lock.
In normal operation, it is impossible to open the landing door at any station if the car is not at the station, i.e. within the unlocking zone. All landing doors are equipped with locking devices which are in accordance with paragraph 7.7.3 of EN 81-2: 1998 + A3: 2009
Landing door locking is confirmed by means of an electrical safety device in accordance with paragraph 14.1.2 of EN 81-2: 1998 + A3: 2009.
The lift car will not start or continue movement if all landing doors are not closed and locked, except in special cases, when an automatic car position correction is performed. The car position correction and its movement while the landing door is open, can be possible only within a defined zone and is in accordance with safety requirements of Section 14.2.1.2 of EN 81-2: 1998 + A3: 2009.
The landing doors are equipped with a device that performs re-opening of the door if it happens that, during the door closing operation, the door runs into an obstacle. All landing doors have the provision for a forced release, from the outside, by means of a special key of triangular shape.
Unlocking the landing door in case of an emergency shall be performed only by an authorized person, when conducting evacuation of passengers from the car.
[bookmark: _Toc402251419][bookmark: _Toc404888048]
2.2.4 Guide rails
The car is guided by fixed, firmly built steel runners T90/A 16x75x90 mm made from special T-profiled beams drawn of bright steel, interconnected with solid connectors and laid along the entire height of the well. Guides are supported, along their length and at their bases. The number of guide rails is even. The length of the guide rails is such that the car cannot leave them.
The guides are constructed and fixed so as to withstand dynamic stresses caused by the influence of car movement, reaction of catching devices and bending caused due to the uneven loading of the car.
The counterweight is riding between the firmly fastened steel guide rails (Т50) 50x50x5.
[bookmark: _Toc402251420][bookmark: _Toc404888049]
2.2.5 Counterweight	
The counterweight consists of steel elements, tightly linked and clenched in a special steel frame. The frame is of rectangular shape and is made ​​of corrugated steel sheet. Steel weights are inserted into the frame. The frame is fitted with four slider shoes, two in the top and two in the lower part, two per guide rail, which slide along counterweight guide rails and do not allow derailment. The counterweight is attached to one end of the rope (suspension 1:1) coming from the engine, by means of rope fasteners. The counterweight is located between the car guide rails and has no lubricators, so this must be taken into the account regarding the regular lift maintenance.
Counterweight guides are made of molded galvanized steel sheets. They are put together of  profiled T-beams. The guides are firmly fastened with connectors and are laid along the entire well height. The guides are supported and fixed along their height by means of steel brackets.
[bookmark: _Toc325372479][bookmark: _Toc402251421][bookmark: _Toc404888050]
2.2.6 Well buffers
The buffers serve the purpose of restricting the car travel as well as its safe and “soft” stopping in case of malfunction of the limit switches. The bumper is positioned so that it retains the car loaded with its rated load at a distance no greater than 0.12 meters in relation to the level of the lowest level station. Also, the buffers provide the safety area at the bottom of the well pit.
Dual buffers are installed at the bottom of the lift well pit – one under the car and one under the counterweight.

Type:  		Energy accumulation buffer with non-linear function.
Dimensions: 	ø 125 x 100 mm, 2 units
The characteristic of the buffer is such that, for lifts with rated speeds of up to 1 m/s, it can accept loads from 890 kg to 1991 kg.
[bookmark: _Toc402251422][bookmark: _Toc404888051][bookmark: _Toc325372481]
2.2.7 Electrical installations and lighting inside the well
Plastic ducts that house the electrical distribution cabling are fixed, either to the wall or to the metal brackets mounted onto the guide rails. Electrical cabling leaving the ducts is housed in plastic pipes. Connections of safety latches, emergency stop devices, and other lift components that reside inside the well to the drive control cabinet are made of stranded conductors P / F (H07V-K) with PVC insulation and the cross section area of 0.75 mm2 and are clearly marked with different colours.
For connection of the electrical equipment located within the car, to the drive control cabinet, a multi-core flexible cable of type H05VVH6-F is used, which consists of 24 conductors of cross-sectional area of 0.75 mm2. Cable length is dimensioned so that, even when the car is located at either of the end-stations, the cable hangs in the form of a free arch and does not touch the car or any part of the well.
Two-pole Schuko socket (with protective earth contact), as well as the lamps for well lighting are connected to the power distribution / drive control cabinet by means of the cable of type PP-Y (NYM) 5x1.5 mm2.
Well lighting is provided by lamps protected from dust and containing incandescent light bulbs of 60 W per unit. The lamps are distributed vertically, with the first and the last lamp being distanced a maximum of 0.5 m from the bottom of the pit and the top of the well, respectively, while the remaining lamps are distributed along the rest of the well at regular and equal distances. 
Turning the well light on and off is performed by means of two alternating rocker switches, one located on the power distribution / drive control cabinet door, and the other at the bottom of the lift well.
Electrical circuit that provides lighting power is laid out independently of the main power supply for the lift and remains energized when the main (contactor) switch is turned off.
Well lighting provides the light of intensity of 50 lx at a distance of 1 m above the car roof, at any of the car positions along the well, as well as in the pit, when all landing doors are closed.
[bookmark: _Toc404888052]
2.2.7.1 Limit switch

Two limit switches are installed. One is located at the top and the other at the bottom of the lift well. Limit switches are placed in such a position as to stop the car movement if the car, for some reason, passes beyond the upper or the lower end stations. The limit switches are not used as devices for stopping the car at the end stations. 
Limit switches are designed as the electric safety devices, in accordance with the paragraph 14.1.2 of EN 81-2: 1998 + A3: 2009, and when activated, they stop the movement of the car and keep it stationary.
The limit switch will automatically return to the closed position when the car leaves the zone of its activation. 
After activation of the limit switch, the lift cannot automatically return to normal mode of operation, without the intervention of maintenance personnel.

[bookmark: _Toc404888053]2.2.7.2 Protection against lightning
	
Protection against lightning should be performed by connecting the guide rails to the lightning-arresting installation of the building.
The technical dossier does not include the design of lightning arresting installation or the details of connection of lift components to the building’s installation for protection against lightning. These should be included in the installation for protection against lightning section of the building’s architectural design.
[bookmark: _Toc402251423][bookmark: _Toc404888054][bookmark: _Toc325372484]
[bookmark: _Toc435694973]2.3 CAR
Available surface area of the car is limited in order to prevent overloading by passengers. The relationship between the nominal load of the lift and the available surface area of the car is in accordance with Tables 1.1 EN 81-2: 1998 + A3: 2009.
The car is fully enclosed by walls, floor and roof, and the only available openings are entrances for normal user access and the ventilation port.
The car walls have mechanical strength such that they can withstand the application of a force of 300 N acting on a circular or square surface of cross-sectional area of 5 cm2, externally or internally, without any permanent deformation or elastic deformation in excess of 15 mm.
The car lining is made of steel sheet and strengthened by bending.
The car floor consists of a load bearing construction made of steel bars and of floor surface constructed of 3 mm thick steel sheet, corrosion protected and covered with ribbed rubber or plastic mat.
Numerical calculation is made for a minimum load of 500 N/cm2.
The roof of the car is made of steel sheet, cold-shaped steel bars, is corrosion protected, and can withstand a vertical force of 2000 N, in order to withstand the load of two maintenance persons without any permanent deformation. On the roof of the car, there is clear standing area of at least 0.12 m2, whose smaller dimension is at least 0.25 m.
The car roof is secured by fence, which consists of a hand rail, leg guard and a cross bar   at least 0.7 m high. The fence is located within a maximum distance of 0.15 m from the edge of the roof.
Equipment installed on the roof of the car:
· Control device;
· Stopping device;
· Single pole Schuko electrical outlet socket (2P + PE).
The car is equipped with a ventilation port located in the upper part of the car.
The car is also equipped with a signalling and control panel, located on the car lining and equipped with control keys, signalling equipment, emergency lighting and the alarm. Service control device of the lift is positioned on the car roof and is used during the installation, maintenance and servicing. The device consists of a rocker switch whose activation turns off all the commands and switches the lift to the service mode of operation, the "STOP" switch and the "UP" and "DOWN" drive pushbuttons that make movement of the car, while in the service mode, possible only when the button is held down. During the service drive the car cannot exceed the terminal station positions.
Alarm system is installed between the car interior and the machine room, and is powered from an emergency power supply whose proper functioning is subject to constant monitoring.
[bookmark: _Toc325372482][bookmark: _Toc402251424][bookmark: _Toc404888055]
2.3.1 Car door
Type:		Automatic, telescopic, dual-panel
Dimensions:	900x2000  

Car doors are metal, resistant to deformation, constructed and installed as to ensure proper operation of the lift.
The door sill is made of extruded aluminum profile with grooves for guiding the lower parts of the door during their operation (movement), and can withstand all the loads that arise during an exploitation of the lift.
Below the car sill, a protective plate is located of width equal to the LZ width of the landing door, 0.75 m high, with its lower end beveled at an angle of 60 ° to the horizontal, and the slant dimension of 50 mm.
Door panels are made from pickled (acid-treated) steel sheet which is protected against corrosion and powder-coated. 
Door movement is controlled by guidance - the grooved runners in the top bracket, the door sill, and the panels, as well as the elements specially designed for suspending and guiding the door, which results in safe and silent operation.
Door operator is positioned on the roof of the car and facilitates the door operation, which is achieved by means of an appropriately designed drive motor, transmission devices, limit switches, coupling for activation of the device for door manipulation and the electric control unit.
All elements of the operator are placed on the operator support structure, made of pickled steel sheet and cold-formed profiles made of sheet metal of the same kind and fixed to the roof of the car. Power transmission mechanism is durable and utilizes toothed belts that allow adequate kinematics and function of the system.
Electronic control unit (VVVF) controls the speed of the operator’s AC motor, the 220V power supply and thus the door operating speed. The following functions can be adjusted: high-speed closing/opening, low speed closing/opening and the door closing force. Door locking is performed by means of an electromechanical safety locking system integrated into the power control circuit. In this circuit there is also a photocell switch, embedded into the door. The door safety system needs to be regularly and properly monitored and maintained.
[bookmark: _Toc325372483][bookmark: _Toc402251425][bookmark: _Toc404888056]
2.3.2. Electrical installations and lighting of the car
The car movement commands must be electrically controlled. The commands are executed by operation of the pushbuttons located on the panel in the car and the panels at the stations.
On the roof of the car, on the top car frame carrier there is a device for service management and two-pole electrical socket with protective earth contact. The service management device and shutdown switch are accessible. The car has electric lighting and fittings are mounted so that there is no possibility for their falling down.
The lighting of the car floor and the panels is in the amount of 50 lx.
Fluorescent lamps light up upon activation of any command, and shut down automatically after the cessation of use of the lift, after a set time has elapsed.
If power to the normal light sources is interrupted, the car is equipped with an additional source of electricity with constant charging, used for emergency lighting that activates automatically, as soon as the power failure sets in. Auxiliary power source is dimensioned to last at least one hour while powering an emergency light source of 1 W. The same source of electricity used to power the alarm. The alarm strength is designed to meet the customer needs.
[bookmark: _Toc402251426][bookmark: _Toc404888057][bookmark: _Toc435694974]2.4 CAR FRAME
The car frame is designed to provide the necessary strength and rigidity that guarantees safe operation of the lift in both working and incident conditions, as well as while performing lift inspection and testing procedures. Car frame is constructed of press-produced profiles, making the car frame support construction lighter. The car frame support construction is connected by either welding or bolts.
Guide shoes are mounted as the integral part of the frame. Their task is to properly guide the car along the guide rails, and there are four of them.

[image: ]Fig.2. – Car frame





[bookmark: _Toc325372485][bookmark: _Toc402251427][bookmark: _Toc404888058]2.4.1 Catching device
Prevention of the possibility of car freefall is carried out by a device that is mounted onto the car frame. The catching device operates when the car is moving in either of (up or down) directions and has the ability to stop and keep the car from moving, when loaded with its rated load. 
In case of an unforeseen car speed increase the activation of the catching device will be performed by the overspeed governor device.
 When the catching device is in operation, the tilt of the floor of the car cannot be more than 5% compared to its normal position.
The catching device is mechanically connected to an electric safety device which stops operation of the lift at the time of activation of the catching device.
After the actuation of the catching device, the lift can return to a normal mode of operation only by authorized personnel. 
Type:			PR2500-UD
P+Q:			1340 kg
Serial number:	-
A total of two catching devices are installed, one for each of the guide rails.
[bookmark: _Toc402251428][bookmark: _Toc404888059]
2.4.2 Overspeed governor
Overspeed governor is installed onto the car frame and mechanically connected to the car support frame. It serves as insurance against car speed increase of over 15% in relation to its rated speed, in the down direction, and at that point the first level of its operation cuts off the power supply to the drive control and the lift machine units, and if the cabin still continues its downward movement, the second level of protection activates the catching device that force-stops the car.
The governor is of centrifugal type, and the device’s weights, due to centrifugal forces, move away from the center at car’s overspeed and thus activate the trigger switch of an electrical safety circuit. The governor controls the speed of the car in both directions. Overspeed governor’s steel rope is Ø 6.5 mm in diameter and meets the required standard.
A stress sheave that keeps the rope tight by means of weights is installed in the well pit. On the lower sheave is a safety switch for a loose rope. The rope is connected to the car by a solid connection. The connection can, if necessary, be easily untied, but this does not stop the functioning of the catching device.

Car overspeed governor:
Manufacturer:		DYNATECH
		Type:				LBD 200
		Nominal speed:		1.0 m/s
		Max speed:			1.4 m/s
		Serial number:		-
		
[bookmark: _Toc325372486][bookmark: _Toc402251429][bookmark: _Toc404888060][bookmark: _Toc435694975]2.5 POWER DISTRIBUTION / DRIVE CONTROL CABINET
Power distribution / drive control cabinet is located near the landing door at the last station. Within the cabinet, we may distinguish a power distribution portion and the drive control portion. The power distribution portion consists of the main fuse, and the circuit breakers for car lighting, well lighting, power/control cabinet lighting, and the electrical outlet sockets in the well pit and the power/control cabinet circuits.
The main switch, on which the “on” and “off” positions are clearly marked, is located on the door panel of the distribution cabinet. The main switch is easily accessible from the machine room entrance. It has two stable positions and the ability to be locked in the off position to prevent unintentional switching on while the service/maintenance work is performed on the lift system. It is chosen according to the maximum current expected in normal lift operation and fully meets the requirements defined in Section 13.4 of EN 81-2: 1998 + A3: 2009.
When the power switch is in the off position, the following circuits are not interrupted: 
· Car lighting;
· Car ventilation;
· Car roof-mounted electrical outlet sockets;
· Power distribution / drive control cabinet lighting;
· Electrical outlet sockets in the power/control cabinet and well pit;
· Well lighting;
· Alarm device.

Given the value of the nominal current of the electrical motor and the type of its connection, the main fuse selected for protection of the engine and other electrical components against short circuiting is of automatic, three-pole type, with triggering current of 32 A and of C speed -class.
Short-circuit protection of circuits for the car lighting, well lighting and the power/control cabinet lighting is performed by single-pole, automatic circuit breakers of nominal current value of 10 A and B speed-class.
Power supply cable leads from the building’s main distribution closet and is connected to the bus in the power distribution portion of the power/control cabinet. Power cable type and the cross-section are determined by the chief designer of the building’s electrical installation, based on data obtained from the lift’s manufacturer.
Drive control portion of the power/control cabinet contains electric components (contactors, relays, transformers, motor protection contactor, fuses, etc.) which are interconnected by means of electrical conductors and facilitate operating the lift.
Motor circuit is laid out with conductors of cross-sectional area of 6 mm2, which were selected in accordance with the motor’s electrical current consumption. Control circuit conductors have cross-sectional area of 1 mm2 and are color-coded. The main contactors and contactors for stopping the lift machine belong to the categories:
AC-3 – the contactors for alternating-current circuits;
DC-3 – the contactors for direct-current circuits.
Relay contactors for the command of the main contactors belong to the categories:
AC-15 – the relay contactors for alternating current circuits,
DC-13 – the relay contactors for direct-current circuits.
Control circuit voltages correspond to the following levels: 230 VAC, 48 VDC, 24 VDC and 12 VDC.
Lift motor protection against short circuit and overload is performed by a motor-protection circuit breaker, located in the control box, and set according to the nominal current of the motor.
Connection of the power/control cabinet with other plant elements is facilitated by the appropriate terminals, connectors and cables marked according to the appropriate schematic diagrams.
Drive control portion of the power/control cabinet houses the controller which processes all the information necessary for the proper and safe operation of the lift and controls an overall functioning of the lift.
A controller solves  series of logical tasks, associated primarily with the proper choice of the direction of travel, depending on the mutual position of the floor where the car is currently located and the issued commands for car movement and stopping at the required floor toward which the car is moving, with a variety of conditions for fulfilling orders and calls, while assuring the necessary passenger safety during the operation of the lift, and in accordance with different lift operating modes.
The mode "Normal operation" provides arrival and stopping the car at a particular floor, on call, opening the door and, after the passenger entering the car, further movement according to the commands issued from the car. After the car release at the destination floor, after the passengers leave the car, the doors close and the lift is again ready for use, on call.
In mode "Revision drive", a service person can perform the lift operation inspection, from the car roof, for purposes of control and maintenance of the equipment located in the well. The possibility of movement as a consequence of pressing the command buttons located on the command panel in the car and at intermediate stations, is disabled. The "up" and "down" motion control is achieved through the built-in pushbuttons located on the roof of the car, with the movement possible only while one of the pushbuttons is held down.
The list of modes also includes the "Fire hazard" mode that provides forced movement of the car to a predefined floor (usually the ground floor), without stopping at intermediate stations along the way, upon the activation of a fire hazard alarm.
[bookmark: _Toc325372494]The "Overload" mode is also used, which excludes the possibility of operating the lift when the load in the car exceeds the maximum permitted load. The car will not start until the load in the car decreases enough to become less than the said maximum.
In this lift system, the collective control on the way "down"is applied.  With collective control system, the lift registers calls from all stations, but after receiving a call, the car is directed to the topmost floor from which the call was made, and then moves, following the “down” command, picking up passengers from these stories.
The controller gets commands on calling the lift through buttons located in the car and at the stations, remembers them, delivers signals to other devices, and then turns off the signals after the execution.
The controller receives information on car status from the electrical devices located on the car, processes this information, moves the car in the required direction, and stops at the desired station. 
The car roof also contains electrical devices that send signals to the controller to slow the car on arrival at the station. When leaving the station, the car begins its moving at a slower pace, and at a certain distance encoder sends a signal to the controller that the car has left the zone of this particular station. After that, the controller sends signal to accelerate the movement of the car which then continues to move away at nominal speed, until its arrival in the zone of the destination station is again indicated by sender transmitting the appropriate signal to the controller, which again slows the car movement, and the car arrives at the station at a reduced pace.
The controller also manages the operations of opening and closing the car door. The car cannot move if all doors are not closed.
Electrical contacts of all lift safety devices are connected in series, in a serial circuit called "the electric safety chain". If any of the safety devices is not in its normal, working state, it breaks its contacts, and therefore also the electric safety chain, thus preventing movement of the car.
Controller specs:
Manufacturer:				SEC ELECTRONICS
Type:						D-TYPE
Access to controller parameters and the change of their values is performed using a specially designed console, so that the essential functions of the lift can be adjusted in a very simple way.
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[bookmark: _Toc435694976]2.6. LOAD BEARING DEVICES - STEEL ROPES
Steel ropes are made according to the provisions of technical specification ISO 4344, BS 302, part 4 and DIN 3054. The construction of the rope is 8x19 SEAL, from the smooth, bright drawn wire with nominal strength of 1570 N/mm2. (160 N/mm2) 
The car is suspended by 7 independent steel ropes of Ø6 8 (1 +9 +9) + VJ diameter, via auxiliary sheave located on the top. The ratio between the nominal diameter of auxiliary sheave and the nominal diameter of the track rope is more than 40 x d.
Safety factor for load bearing ropes is minimum 12.
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2.6.1 Weight control device
The lift is equipped with an electronic device that checks the load weight when the car is at the station. If the weight of the car exceeds the nominal value by 10% or a minimum of 75 kg, the device sends a signal to the controller indicating that the car is overloaded and the lift goes into the "overload" mode, the car doors open and remain in the open position while visual and sound signals are provided as a feedback to users informing them that the number of people in the car is more than permitted. The car will not move until the number of persons on board is reduced to match the nominal value. When the number of people in the car becomes equal or less than the maximally permitted, the doors close and the lift returns to its normal mode of operation
[bookmark: _Toc326665357][bookmark: _Toc326666896][bookmark: _Toc326837298][bookmark: _Toc435694977]
3. APPENDIX: SAFETY AT WORK
[bookmark: _Toc326665358][bookmark: _Toc326666897][bookmark: _Toc326837299]Applied regulatory measures and safety and health protection norms at work, at designing, in the sense of the Law on protection at work („The Official Gazette of the RS“ no. 01/08)
[bookmark: _Toc326665359][bookmark: _Toc326666898][bookmark: _Toc326837300]3.1 Hazards that may appear at using the lift plant
At using the lift plant, we can come across the hazards, as follows:
Errors at designing the plant, insufficient length of the safety route, height and depth of the safety area above and below the lift car, when it is at the lowest, i.e. at the highest station,
· Inadequate selection of materials that constitute the plant and hidden defects in it.
· Improper make of the lift well and plant installation.
· Improper layout of the equipment in the lift well.
· Drop into the lift well.
· Arresting of the car between the stations.
· Rupture of the bearer elements of the plant
· Irregular and unprofessional inspection and maintenance of the plant
· Improper handling
· Short cut currencies
· Touch voltage too high
· Plant overload
· Incidental contact with alive parts
· Unallowable voltage drop
· Provocation of fire
· Influence of moisture, water, dust and other impurities
· Atmospherics
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3.2 Measures foreseen to remove hazards with mechanical equipment and electric power lift installations
Selection of material and equipment was based on static calculation with necessary level of security. The material and equipment are standard for this kind of plant, and for some elements, delivery of adequate quality certificates has been foreseen. The project foresees all safety devices for this kind of lift.
Lift installation may be carried out by professional and qualified persons. The project foresees a prescribed length of safety route and height of safety area below or above the lift car, when the car sits at the lowest, i.e. at the highest station.
The project foresees regular layout of the equipment in the lift well. The landing door to the lift well has been made as a solid one and is equipped with a device for electrical and mechanical lockout, so that it cannot open when the car is not at the station.
Above the highest station, at the prescribed distance, a limit switch has been mounted, which switches off the lift drive in case when the lift car moves over the highest station.
In case when the lift car stops between the stations, the car may be moved to the station by manipulation from the lift cabinet. If the rupture occurs of the bearing means, the capturing device is activated, preventing drop of the lift car. If the lift car exceeds its speed, the speed limit switch is activated, which then activates the catching device thus bringing any further movement of the lift car to a stop. 
Inspection and maintenance can be carried out by professional and qualified personnel only. Inspections and repairs must be duly recorded in a log book.
In all foreseen spots in the lift plant proper notifications and marks are to be provided, in line with item 15 of the BAS EN 81-1:1998+A3:2009 standards.
Short cut current and overload protection has been resolved by use of adequate and properly chosen circuit breakers located at the beginning of each circuit, i.e. by properly sized and adequately chosen electrical equipment.
Hazardous contact voltage protection has been provided via a circuit breaker for automatic power supply switch off in set time intervals.  The project shows maximum allowed impedance value for failure loop, for different circuits.
Protection of electric motor from alteration of phase order or from break of one phase has been provided via an adequate device located in the control cabinet, acting in such situations so as to break the safety circuit and thus prevent further lift operation.
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Applied regulatory measures and norms, in conformity of the Law on fire protection („The Official Gazette of the RS“ no. 71/12)
In order to protect the plant from fire, we apply the measures, as follows:
1. The lift well has been built along the whole height and from all sides enclosed by solid wall. The lift well is made out of fireproof material.
2. All accesses to the lift well are closed by the doors made of fireproof material. All landing doors to the lift well are closed and locked by an automatic and approved lock. Unlocking of the doors occurs when the lift car reaches a station. It is also possible to unlock the landing door of the lift well from outside, by means of a special triangle-shaped key.
3. The lift car with its frame and bearer means is made out of solid fireproof material, and is properly sized according to the relevant legal regulations.
4. All electrical equipment in the lift cabinet, lift well and lift car has been placed inside the protective housing, and electric wire line and cables have been placed in the protective channels.
5. All electric feeders are properly sized and overload protected according to the electric currency regulations, relevant set of rules and standards.
6. Protection against atmospheric electricity (thunderbolt) is provided by connecting the guide rails to the lightning rod installation of the whole building.
7. Access paths to the lift well and lift cabinet are properly sized and lit to enable evacuation in case of fire.
8. The lift operation mode foresees the regime „Fire hazard“, when the lift moves to pre-defined station and opens the door allowing the passengers to leave the lift car safely.
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1.1 TECHNICAL REPORT
1.1.1. Subject of the Project

A landscaping solution for the reconstruction, adaptation and building extension of the District Court Building in Banja Luka on cp 826 in cadastre municipality Banja Luka 8 has been given through this technical documentation.
The project was designed based on up to date geodetic survey of the current situation.
The basis for the project  are:

· relevant national legislation (laws, regulations, standards)
· geodetic basis,
· field observations made ​​by the designer during the project design
· terms of reference, as well as locational requirements, issued by the Department for Spatial Planning of the Administration Service of the City Banja Luka.

LAYOUT PLАN
Elements of layout plan were determined based on the applicable urban and technical conditions, i.e. on the basis of location requirements submitted by the investor.
Location of the lot is situated in King Petar I Karađorđević street, in cadastre municipality Banja Luka 8 (new survey). 
   In the current state of this location there are arranged maneuvering areas of the facility.
	In relation to the surrounding facilities, the location is presented in the graphic part: Geodetic basis.

All elements of layout plan and levelling plan are given in appropriate graphics  - layout plan, leveling plan and longitudinal and cross sections. 

The geometry of layout plan and levelling plan meet the requirements of safe movement of vehicles and people, as well as proper drainage of storm water. All elements of design geometry are given in  the corresponding numerical data (elevations and cross-slopes), which will ensure the execution of the works.
Layout plan was designed based on the levels of the existing street, that touches the site in question on the west side, as well as the access road on the east side, on the basis of architectural design of the building, as well as on the basis of current planning documents (urban and technical conditions, location requirements).
Within the maneuvering areas there is a space for smooth parking and handling of motor vehicles.
LEVELING SOLUTION
Leveling solution is conditioned by the existing field conditions, by the leveling of the existing access road (Street King Petar I Karađorđević), nearby pedestrian areas, as well as architectural terms, which the building  must meet.
Vehicular - pedestrian (maneuvering) area east of the building is designed with a slope of 1.0%, in order to comply with the current state of lot coverage and entrances to the garages and auxiliary facility, as well as the entrances to the basement part of the building. The designed area was previously maintained gravel surface, with access from the east side through the existing gravel street, which separates itself from the street Isaiah Mitrovic. The above mentioned area is asphalted with the formation of a new sub-base layer.
Other traffic areas are  retained in a leveling sense, as in the present condition.
Leveling elements are the result of inherited constraints and integration into the surrounding facilities and the current lot coverage.
Typical cross sections, showing the relations of building's zero levels, maneuvering areas and the surrounding terrain are given in the graphics part of the study.


 ELEMENTS OF THE LONGITUDINAL SECTION
Longitudinal section of the designed areas represents the height position of characteristic points of the cross section. The formation of the leveling course of traffic areas are determined by  finished road levels slope, vertical curves and cross slopes of the pavement. As with the situation plan, the rules of elevation changes and threshold values of designed elements should satisfy from the standpoint of construction and exploitation criteria. Selected values follow the site conditions.
During the design, efforts were made to keep the existing profile as much as possible, therefor the surface is designed with the longitudinal slope of +/- 0.3%.
VEHICULAR-PEDESTRIAN AND PEDESTRIAN AREAS AND BORDERLINING
	
The following structure has been applied:
Vehicular-pedestrian area - accesss area:
		 4 cm  BB11k
	                8 cm  АGNS 22 
             	35 cm crushed stone 0/63mm	
Total:	47 cm
Note:
Since it is a low-intensity load to the pedestrian and drive- pedestrian areas, as well as a minor traffic load on the road, it is evident that the selected design fully meets the terms of mentioned loads, and on that basis the analysis and dimensioning of the structure in the sense of load bearing, has been left out.
DRAINAGE OF TRAFFIC AREAS
It is planned by the Design that the drainage of the designed surfaces is to be done with catchment grates, width 35 cm. At the entrance of the plot, after the gate, a precast concrete channel (width 35cm) was designed, through which the water flows into the gulley.  
OTHER WORKS
At the entrance to the eastern part of the site, an electronic sliding gate with remote controlled opening was designed. In this manner, the vehicle access control is achieved. Also, the fencing is specified, in such way that the eastern part of the yard is separated and circulation of pedestrians around the building is prevented. The type  of fencing is defined by the design, but it is possible that some changes occur during the execution of works but with consent of the supervisory authority.


CONCRETE WORKS
The quality of the concrete for the foundations and beams for fencing should have a minimum 28 day resistance to pressure class 35 with max. air participation of 6% + / - 1. Classes for water and frost resistance, respectively V8, M150.
Reinforcing steel must be in accordance with the "Regulation on technical standards for concrete and reinforced concrete" (PBAB 87), guidelines for the application and supporting standards:
JUS C.K6.020 -  Hot rolled steels. Concrete steels.
                           Technical requirements. (1987)
JUS C.K6.120 -  Hot rolled steels. Concrete steels. Shape and dimensions. (1986)
JUS U.M1.091 - The Construction welded wire mesh (1986)
Shape and dimensions are determined by the standards, as well as the test methods for quality conditions prescribed by PBAB 87.
Welded wire meshes MAG 500/600
Welded wire meshes are made of cold drawn smooth steel  wire of quality 500/600. Mesh mark, wire diameters and distances, tolerances, etc., are defined by standards JUS U.M1.091.
When placing formwork, if steel formwork is unavailable, it is necessary to use wooden formwork, quality - first class conifers.
1.2. WORKS PROOF SHEET
Works proof sheet for excavation and filling of the the newly designed roadway:
	Stacionaža Chainage
	Fi            Fc
	Sum Fi Sum Fc
	Stacionaža Chainage
	Ws
	Sum Ws

	0.7
	4.88
	0
	0.7
	35.01
	0

	11.7
	5.38
	56.43
	11.7
	22.33
	315.37

	13
	2.45
	61.52
	13
	20.82
	343.42

	20.8
	2.78
	81.92
	20.8
	35
	561.12

	22.8
	5.11
	89.81
	22.8
	35
	631.12

	28.5
	5.52
	120.11
	28.5
	35
	830.62

	29.5
	6.49
	126.11
	29.5
	35
	865.62

	32.5
	6.84
	146.11
	32.5
	32.51
	966.88



Excavation  = 146.11m3
Filling = 0.00m3

Sub-base
	Stacionaža Chainage
	Ft              Ff
	Sum Ft Sum Ff
	Stacionaža Chainage
	Ws
	Sum Ws

	0.7
	3.61
	0
	0.7
	9.07
	0

	11.7
	3.98
	41.74
	11.7
	10.12
	105.54

	13
	1.73
	45.46
	13
	4.1
	114.79

	20.8
	2.02
	60.08
	20.8
	5.16
	150.9

	22.8
	4.08
	66.18
	22.8
	10.35
	166.41

	28.5
	4.34
	90.18
	28.5
	11.36
	228.29

	29.5
	4.94
	94.82
	29.5
	13.11
	240.52

	32.5
	5.17
	109.98
	32.5
	13.66
	280.68



Sub-base (d = 0/63.0mm)= 109.98 m3
BB11k 4cm = 337.0 m2
АGNS 22 7cm = 337.0 m2
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[bookmark: _Toc435694984]1.       INTRODUCTION
This design deals with water supply and sewage system installations as a part of landscaping design for the District Court Building in Banja Luka.
Water supply of the location is done from the city water supply system. 
Infrastructure of the public city water supply system  in the immediate environment of the location consists of secondary pipeline of profile Ø225 mm, which was built in the street King Petar I Karađorđević and the building in concern is connected to this pipeline.
The location belongs to the first altitude zone of water supply of the city of Banja Luka (water supply for facilities under the elevation of 180 m above sea level).
The sewage network of the location is a mixed type.

Public sewage infrastructure in the immediate environment of the location consists of mixed type main drain of profile Ø900 / 1350 mm, which was built in the street King Petar I Karađorđević. Foul (used) and rainwater from existing facilities on the site are distributed into this main drain.
The subject area belongs to the sewage system which collects and removes wastewater from the left side of the river Vrbas. The existing building on the location concerned has the issue of water supply and channeling of rainwater and waste water appropriately already resolved.
This design includes the following hydro-technical issues:
· The water supply from existing water meter shaft to the entry into the building. For the purposes of reconstruction, adaptation and building extension  it is necessary to plann a reconstruction of an existing water meter shaft. The specification (type of the water meter and other fittings) in  the water meter shaft are determined by the company responsible for managing water supply system - "Vodovod" ad Banja Luka. The entry points of water pipes into the building are defined by water supply and sewage system design. 
· External foul sewage system which is to receive and drain away waste water from the part of the building to the connection with the existing sewage system of the building.
· Precipitation water sewage system wich receives precipitation water from the asphalt and roof area of ​​the building.
In designing this phase of the design, the following data and bases were used:
1. Urban and technical requirements for reconstruction, adaptation  and building extension of the District Court in Banja Luka on cp No826 in cadastre municipality Banjaluka 8 .;
2. Main Design of the building in concern (water supply and sewage system phase)
· Landscaping phase of design: leveling, roads, parking spaces and drainage of the surface water.

[bookmark: _Toc435694985]2.  DESIGN SOLUTIONS FOR THE CORRESPONDING PART OF THE WATER SUPPLY SYSTEM
2.1. Introduction
This phase of the design deals with a new water supply for the purposes of reconstruction, adaptation and extension of the existing building from the location of the water meter shaft. The type of water meter and other fittings are determined by the competent company Vodovod a.d. Banja Luka, so that part will be elaborated in detail in the project issued by the aforementioned company.

2.2. Current condition of water supply
The location belongs to the first altitude zone of water supply of the city of Banja Luka (water supply of facilities up to the level 180 m above sea level).
The infrastructure of the public city water supply in the immediate environment of the subject location consists of a secondary pipeline of profile Ø225 mm, which is built in the street King Petar I Karadjordjevic.
2.3. Design solution for water supply system
A pipe of profile Ø90 mm, which will be used for sanitary and hydrant water supply of the facility, starts from the existing water meter shaft. 
Specification (type of the water meter and other fittings) in the water meter shaft  is determined by the company responsible for water supply managing "Vodovod" ad Banja Luka.
For certain sections of water supply system, pipes made of hard polyethylene (PE HD 100) for a working pressure of 10 bar, SDR17 were selected. Connecting of pipes is carried out with standard joints (fittings) for this kind of material and by welding.

Pipes are installed in a previously excavated and graded trench, in a sand subbase 10 cm thick, covered with sand on the side and 10 cm above the pipes and the rest of the trench is backfilled with the excavated material (stones larger than 3 cm is to be removed).The final layer of the trench 40 cm below finished road level or sidewalk level, is installed and compacted under the terms for compacting of bases for road or sidewalk.
The securing of the trench from collapsing is planned by strutting. Manner of strutting is given in the attached graphical inset, although the manner of strutting may be suggested by the contractor depending on the equipment at the disposal, type of mounting formwork and construction management.
Before backfilling of compounds on pipeline, hydraulic testing should be performed at the test pressure of 13 bar, according to the enclosed instructions. Only when testing shows that the pipeline is working properly, the final backfilling of the trench in which the pipeline is installed can be performed.
Before testing the pipeline to the testing pressure, the pipeline is covered with sand with compaction on the sides and 10 cm above the pipe, after which the rest of the trench can be backfilled, but joints must remain free so that they may be controlled and possibly additional measures can be taken if the need occures. After successful completion of the final testing at the the testing pressure, the final backfilling of the trench will be executed.
Before putting the pipeline into operation, it is necessary to carry out its flushing, disinfection and cadastral survey.
2.4. Hydraulic calculation
In the current state of the water supply of the facility, both sanitary water and water for fire suppression are delivered by a joint pipeline. This design also maintains shared network but it is necessary to increase the profile of the supply pipe. Approved profile of pipes is Ø90 mm ​​in order to allow sufficient quantity of water, as well as the necessary pressure which is particularly related to the hydrant network.
Load units for particular sanitary appliances are (according to the recommendations given in the book "Water and sewage systems in buildings", M. Radonic, Construction book 1980. Belgrade.):
        				cold water	            hot water
washbasin			0,25		            	0,25
flushing cistern			0,25	            
urinal				0,25		
electric water heater 10 l                   0,25
hydrant		          	              100
Approved profile of the supply pipe is Ø90 mm.

3. [bookmark: _Toc435694986]DESIGN SOLUTION FOR THE  CORRESPONDING PART OF THE SEWAGE SYSTEM

 3.1. Introduction
This phase of the design deals with the following segments of the sewage system:
· External foul water sewage that needs to receive and drain out waste water from part of the building to the existing systems of the building. 
· Precipitation water sewage system that receives precipitation water from asphalt and roof areas of the building.

3.2.     Current situation of the drainage of foul, waste and surface water

At the site there are constructed installations of public sewage system.
The sewage network at the site is mixed type consisting of mixed main drain of profile Ø900 / 1350 mm, which was built in the street King Petar I Karadjordjevic. All foul (waste) water and precipitation water from the existing facilities at the site are drained into this main drain.

3.3. Design solution for the part of the sewage system
The design deals with:
· Foul water sewage; 
· Precipitation water sewage.

Within the parcel of the building there is a constructed external sewage system as well as the connection to the public main drain along the street King Petar I Karadjordjevic. For the landscaping purposes, the existing precipitation water sewage system is not satisfactory, so this design solution deals with its reconstruction, as well as the construction of its new segment in order to adequately collect surface water from the planned asphalt areas. All water (foul and precipitation water) is collected into the existing mixed manhole and drained away to the previously mentioned public main drain.
Part of the foul sewage system from the building in its present condition is drained out from the building into the existing manholes and further connects to existing outputs from which the drainage continues through horizontal drains of the facility to the existing mixed sewage manhole. For the purposes of the building extension, it is necessary to relocate the  foul sewage system as well as to integrate it into the existing drainage through the facility, all in accordance with the graphical insets.
Precipitation water from the roof and asphalt areas are collected by precipitation water sewage system branches. The length of the precipitation water sewage branch 1 is 92.60 m, accepted profile of the pipe is Ø200 mm, pipe slope angle 0.6%. length of the branch 1 is 17.0 m, profile of the pipe is Ø160 mm, pipe slope angle 1.0%.
Foul water sewage consists of one branch which collects waste water from a part of the building. The total length of the designed foul sewage system is 11.0 m, accepted profile of the pipes is Ø160 mm, pipe slope angle 1%.
PVC pipes used for street sewage system were selected for the sewage system of the facility. The circumferential stiffness of the pipe for the foul water sewage (13 m in length) and a part of precipitation water sewage system within the asphalt surfaces (with a length of 34.0 m, from manhole O4 to O5) is SN 8 kN / m2, while for the green and pedestrian areas pipes with circumferential stiffness of SN 4 kN/m2 were selected.
Pipes are installed in a previously excavated and graded trench, in a sand subbase 10 cm thick, covered with sand on the side and 10 cm above the pipes and the rest of the trench is backfilled with the excavated material (stones larger than 3 cm is to be removed). The final layer of the trench 40 cm below finished road level i.e. sidewalks is installed and compacted under the terms for compaction of bases for road or sidewalk.
Before covering of compounds on main drain, hydraulic testing should be performed at the test pressure of 0.5 bars, according to the enclosed instructions. Only when testing shows that the colector is working properly (waterproof), the final backfilling of the trench can be performed.
Detailed criteria for execution of certain works on the construction of sewage are given in the attached technical conditions of the works.
All drawings in the design as well as the technical conditions of the works given in textual part must be applied consistently.
Before placing the main drain into function it is necessary to make its geodetic survey for the purposes of registration in the cadastre of underground installations. Cadastre survey of underground installations shall be submitted to the competent service of the Republic Geodetic Administration in the municipality, and must be presented to the Commission at the technical acceptance of the facility.

3.4.   Hydraulic calculation
Foul water sewage
Designed foul water main drain will drain waste water from part of the building and will be further linked to the existing horizontal distribution within the facility.
Estimated amount of waste water, which is drained out through the relocated branch of the foul water sewage, is Q=1,32 l/s, and it is the base for dimensioning of the branch. Accepted profile of the pipe is 160 mm.
For the accepted profile for the foul water sewage of 160 mm  and slope angle 1%, other hydraulic elements are:
· 
velocity in full pipe 
· 
flow for the full profile of the pipe 
· 
ratio   		 


       - ratio read from the diagram:    


- percentage of pipe fullnes:     
Precipitation water sewage system
Precipitation water sewage system within landscape of the facility accepts precipitationwater from the roofs and asphalt areas of the building.
The estimated amount of precipitation water in the branch  1 is Q = 21.17 l / s and on that basis pipes profile of Ø200 mm was accepted.
For the accepted profile of the branch 1 200 mm and slope angle of 0.6%, other hydraulic elements are:
· 
velocity in full pipe 
· 
flow for the full profile of the pipe 
· 
ratio   		 
· 

ratio read from the diagram:    
· 

 percentage of pipe fullnes     
The estimated amount of precipitation water in the branch 2 is Q = 5.5 l / s and on that basis pipes profile of Ø160 mm was accepted.
For the accepted profile of the branch 2 of  160 mm and slope angle of 1.0%, other hydraulic elements are:
· 
velocity in full pipe 
· 
flow for the full profile of the pipe 
· 
ratio  		 


       -      ratio read from the diagram:    


-      percentage of pipe fullnes       
3.5. Description of the facilities of the sewage system

Manholes are made on the spot from reinforced concrete (hydrotechnical concrete B2, concrete class 30 ), although depending on the technology at contractor's disposal, prefabricated manholes can also be made, square or round, with prior approval of the designer and the supervisory authority. Shape of the coverlid is round, clear dimensions are Ø600 mm, weight 115 kg , capacity 400 kN for installation in asphalt surfaces, and 200 kN in the green areas.
4. [bookmark: _Toc435694987]TECHNICAL CONDITIONS FOR WORK EXECUTION

4.1. Introduction
These technical conditions are an integral part of the design. They prescribe the manner of execution of the works, as well as acquisition of materials that will be needed for the execution of works. All terms, conditions and suggestions in this article are in compliance with JUS standards issued by the Yugoslavian Institute for Standardization.
For works that are not yet covered by JUS standards, DIN standards are prescribed.
4.2. Earthworks
Excavation of the earth is carried out with machine. Regardless of the soil category  envisaged in the bill of quantities, the duty of the contractor and the supervisor is to identify and verify on the field the real composition of the soil, i.e. its category, and also the contractor is to calculate it according to the relevant standards.
The route survey, digging and preparing of the trench for pipe installation, must be carried out according to the blueprint and technical regulations because the success of the installation depends on it. 
One must comply strictly with the levels given in the longitudinal section and layout plan, as well as trench width. In case that for any reason a wider trench should be dug out, let it be widened just above the installed pipes. 
At the pipe connection points  trench may need to be widened in order to enable undisturbed work of assemblers.
If during the construction, profiles with greater depths than those indicated in the longitudinal sections occur and if it is caused by the contractor's mistake, the contractor is obligated to fill the dug up part with sand, and then execute the compaction. For this work the contractor has no right to implementation of expenses  compensation. 
In order to avoid unnecessary overdigging of the trench depth, these technical conditions do not prescribe but suggest the application of mechanization in trench digging, provided that the last 10 to 20 cm of trench bottom is dug out and leveled manualy. If during the work execution a water leakage into the trench appears, the contractor has to start evacuating or pumping out the whole amount of water that comes into the trench, so that the pipeline installation can be executed without presence of water.
The Contractor is obligated to timely make preparations for drainage of water from the trench. These preparations include all securing, from spring water, as well as groundwater and water due to rainfall that could possibly occur during construction. These works on the evacuation of water from the construction pit shall be  organized and carried out in such manner, that the water can flow away freely, and in doing so, it does not cause any damage.
The accepted manner of pipe support for certain sections should be fully implemented in accordance with the Detail drawing that is attached to the design. 
The bottom of the trench must be free of bumps, and should be inspected after excavation and grading, and any irregularities corrected. 
In case of collapse of material into the trench due to poor and improper strutting of the trench, the contractor is obligated to bring the construction pit in the correct state at his own expense.
For any accidents which would result from improper and careless operations and violation of regulations, the contractor will bear the moral and material responsibility.
4.3. Works on securing of construction pit
For works covered by this section, excerpts from German standard DIN 18303 were taken, with some adjustments to the conditions in the design.
For planking and strutting, timber or steel elements or a combination of both can be applied.
When using timberwork support and struts, material that has already been used can be used again, provided that its quality is adequate and that the multiple use does not exceed the number prescribed by the standards.
Construction pit should be strutted and planked to ensure maximum safety during execution of works but in such manner that the available space in the construction pit will not diminished much.
Moving struts, which is usually required when installing the pipeline, should be kept to a minimum number and only in necessary cases.
At high soil pressures such moving should be avoided.
All joints must be well executed and stiff, and struts should be secured against buckling and extraction.
The support elements must be dimensioned according to the maximum loading that can occur. The load should be defined according to DIN 1055, except in special cases for which it should be defined according to actual data.
In the places where a construction pit passes near the road, the influence of external load (static and dynamic) must be taken into consideration.
Elements used for planking of the trench sides should protrude at least 5 cm above the ground.
Thickness of wooden planks should be 5 cm, parallely trimmed and without defects that reduce the load capacity.
Wooden supports and struts must be tightened with wedges. For the descent into the construction pit, ladder or stairs should be provided.
Protracting of wooden struts is not allowed. Planking with horizontal planks may be applied only in the soil that can be kept without the supporting at a depth that is equal to a width of one plank .
Placing of planks should be done successively as the excavation progresses. Depth of unsupported trench may be greater than of the supported part of the trench only for one width of a plank.
During the strutting, the planks must be supported by vertical beams, placed at a distance of1.5 - 2.5 m, depending on the size of pressure. Each vertical beam must be spread with at least two strutts. Vertical distance between struts is max. 120-13 cm.
When supporting loose soil, supporting with vertically arranged planks must be applied, which are placed vertically and simultaneously with the progress of the excavation in the construction pit, and they must be at any moment at least 30 cm in the ground. If this is difficult to achieve, for example due to the presence of large pieces of stone or pebbles in the ground, special safety measures must be taken.
Upon completion of the pipeline installation , the removal of support should start, unless leaving it in a trench is allowed or asked for in the description of works. Removing of support is done simultaneously with backfilling and compaction of material, so that no potential collapse or subsidence of trench sides could occure.

On the recommendation of the special committee formed by investor or contractor, that needs to carry out an inspection on the spot, certain sections of the trench will be supported with elements whose dimensions must be the result of a static calculation and dimensioning. The cost of these works (calculation and bracing ) shall be borne by the investor.
In the bill of quantities calculation for supports is given per 1 m2 of strutted trench. More detailed information on the method of calculation can be found in GN 601 214, 601 215 and 601 216.

4.4. Backfilling of the trench
Backfilling of the trench should be done carefully and with adequate manpower.
Backfilling around the pipes and directly above them should be done with sand. The rest of the trench is to be backfilled with gravel. The gravel should be applied in layers of 30 cm and tamped with light manual compactor in order to avoid damaging of the pipes or surrounding objects.
Mechanized compaction of material along the pipeline and facilities on it is not permitted, and may be applied only after carrying out manually tamping at a height of 1 m above the pipe, provided that the contractor can use the ramrod with a impact depth of effective compaction of 70 cm at maximum.
Transport of excess material from the excavation will be carried out to the dumps that will be determined by the investor.
On sections where mechanical excavation is to be carried out, efforts should be made in order to immediately load on excess of excavated material onto transport vehicles and transport it to the dump. In this way, certain cost savings and more working space are to be achieved.
4.5. Concrete and reinforced concrete works
All concrete works shall be performed solidly and professionally, with the appropriate qualified work force, according to the applicable technical regulations for concrete works.
The required quantities of concrete, of prescribed class, are to be transported to the construction site from the central and controlled (automatic) concrete preparation point, where the concrete class is achieved by using the prescribed recipe and dosing of aggregates, cement and water (possibly additive)is carried out in weight ratios.
Special attention should be paid to the concrete transportation. If the concrete transportation is not made properly, it can cause breaking of the homogeneity of the concrete, and segregation of the concrete mass may occur. The transportation time should be reduced as much as possible, that is, the time from the moment of concrete preparation to the moment of its placing. If it is transported to a greater distance, special vehicles with concrete mixing devices (mixers) must be used.
Before the start of concreting the wooden shuttering should be watered to achieve better adhesion of joints between the boards (swelling of the boards). During concreting at high temperatures wooden shuttering should be watered during concreting also. In doing so, attention must be payed that water does not penetrate the shuttering.
Vibrating is mandatory during concrete installation. Skilled workforce that has the experience in this type of work must be provided.During concreting carpenters must observe the behavior of the formwork and strutts, in order to timely suspend concreting if they notice that in some places formwork weakens.
Upon completion of concreting, concrete must be carefully protected, both from the rapid drying in hot weather, and from freezing and frost in winter days.
Before the start of concreting the scaffold should be thoroughly examined, and also  the correctness of installed reinforcement should be checked.Reinforcement must be cleaned of rust, sludge, soil, etc.Special attention must be payed to cleaning the reinforcement from greasy spots, because the concrete does not adhere to the steel at those places. Removal of scaffolding and formwork should be performed according to the instructions and terms set out in the PTP for the corresponding types of concrete structures.

The contractor is obliged to hire adequate institution that will supervise the quality of poured concrete and issue appropriate certificates. Probationary concrete objects (cubes) are taken at the construction site in such way that the required amount of concrete for the molds is taken immediately before placing concrete, and then compacting of concrete in molds is executed in the same way that it is done in the formwork.
The contractor is obligated to provide certificates of trials on test objects to the investor.
The Contractor shall test the watertightness of the concrete, provided that the concrete was made according to the manner described in the bill of quantities.
In case that the results required by JUS standards for waterproofing concrete are not achieved, adding some of the agents for improving the watertightness of concrete - additives should be done.
When choosing these agents, the Investor should be consulted, and while determining the manner and agent dosage, instructions from the manufacturer should be requested.

4.6. water supply pipes
Polyethylene water supply pipes (PEHD - 100) for a working pressure of 10 bar are selected for the making of the pipeline. Pipe joints are made by welding. The pipes are made of polyethylene, according to JUS GC6.601. These pipes are resistant to salt and fresh water, animal and vegetable oils, alcohol, chlorine compounds, alkaloid acids, alkalis, sulfates, lead compounds, aggressive gases, soap and other detergents. Pipes do not affect the clarity of the water, the color and taste of the water, nor its chemical composition because they are chemically stable.

Besides proper physical and chemical properties polyethylene pipes have other good qualities:
· they do not incrust, i.e. after long-term use profile of the pipes remains the same,
· they have smooth walls and a small coefficient of hydraulic resistance
· the pipe can be easily and simply connected
· they are significantly less expensive in comparison with conventional pipes of other materials
· low weight and high strength make easier transport and handling
· low coefficient of thermal conductivity enable the pipes to be installed more shallow, thereby reducing costs of installation of the pipeline.

Polyethylene pipes and other components (fittings and valves) must be inspected before installation and cleaned on the inside. Damaged pipe sections must be cut out. 

The pipes are to be installed in accordance with the construction drawings and prescribed slopes. 
During the phased installation of the pipeline, pipe endings must be  closed with a pair of brushes or appropriate plugs, firmly clinged to the walls of the pipe. They must be removed at the next phase of the installation. During the interruption of work, we need to clog all openings with plugs, caps or blind flanges.

The pipeline should be carefully backfilled along the entire length, with fine dispersed material to a height of 0.1 m above the pipes and compacted, in order to fill any gaps around pipes. The pipe joints remain uncovered. Backfilling of the pipes is done only after successfully completing the pressure test. 
The pipeline placed in the a trench with groundwater should be loaded with additional load to prevent the lifting of the pipeline.
Pipes made of hard polyethylene, connected by welding, are used lately in Water Supply System of Banja Luka for the connecting pipelines (secondary distribution network and smaller profiles of the primary distribution network).




4.7. hydraulic testing of water supply system under test pressure
All pipelines must be examined for a test pressure before commissioning, i.e. a  pressure test must be carried out and waterproofness of the pipeline and its stability must be determined. The test is performed on partially covered pipeline with clear and available connections and with all refractive spots on the pipeline necessarily anchored. If it is not possible to examine the pipeline all at once throughout its whole installed length, a  testing by sections of a length up to 500 m is conducted.
Hydraulic testing of the pipelines consists of the following stages:
· brief testing (for the pipes upto DN 60)
· preliminary testing
· main testing
· final testing.
Before filling the pipeline with water,  the anchorings of all horizontal and vertical curves on the pipeline, bends and forkings must be inspected in order to eliminate the possibility of movement.
Filling the pipeline with water is carried out slowly with small amounts of water in order to execute a satisfactory air evacuation for which air valves must  be enabled.
The following table gives a suitable water flows for filling the pipeline before the start of testing for test pressure:
_________________________________________________________________________________
Pipe diameter	       Water flow		Pipe diameter	   Water flow	
   	(mm)			 (l/sec)	                 (mm)		       (l/sec)
____________________________________________________________________
	  50			0,10				  400			  6,30
	  60			0,14				  450			  8,00
	  80			0,25				  500			  9,80
	100			0,46				  600			14,10
	125			0,60				  700			19,20
	150			0,90				  800			25,10
	175			1,20				  900			31,80
	200			1,60				1000			39,30
	250			2,50				1100			47,50
	300			3,50				1200			56,50
	350			4,80				1300			66,50
_____________________________________________________________________

Properly funcional and verified pressure gauges with readability of 1 N / cm2 are used for the testing of the pipelines , and they are generally placed in the lowest parts of the tested sections.
A record about the conducted pipeline testing to pressure is made in the presence of pipeline contractors, investors and users of the pipeline, in which, beside the general conditions during tests, also reached pressures are noted and the ratings of waterproofness and pipeline stability are given.
Brief testing
Preliminary testing is performed on pipelines with all associated fittings and connecting elements. Preferably, the temperature is constant during the test. At this stage of the testing it is necessary to achieve the pressure 30% larger than anticipated operating pressure.

Test duration is 12 hours and the test pressure testing is successfully completed, if during this time no waste of water or pipeline movement is noticed.
Main testing
The main examination is carried out only after successful completion of the preliminary examination and it takes 30 minutes for every 100 m of pipeline or 2 hours regardless of the length of pipeline.
Examination is carried out on pipelines with all associated fittings, valves and connecting elements. 
The test pressure is in this phase of testing 30% higher than the operating pressure, and it is considered that the examination is successfully performed if the pressure in the pipeline has not fallen more than 0.10 bar.
Final testing
Final testing is carried out after completion of the pipeline construction when we have to test the pipeline as a unit in all those places which could not be tested while examining individual sections. The testing is carried out with pressure 2 bars greater than the maximum operating pressure.
The duration of the total test period is 24 hours.
Operating pressure is considered to be the maximum possible pressure in the pipeline that can occur during operation and functioning of the pipeline and for the pressure pipeline operating pressure is considered to be the pressure that may occur due to the appearance of water surge in the pipeline.
Pressure tests are recognized as valid only if it is accepted by the investor or beneficiary.
A record is kept during the tests and signed by representatives of the contractor and ordering parties. It is important to note that the people  during the tests of the pipeline must not retain in the trench because of the danger of possible pipe bursts.
4.8. preview of the form for the record on pipeline testing

General information

Authorized representatives:
Investor: ....................................................................................................................
Contractor: .........................................................................................................................
Record No: ................................................................................................................
Name of the pipeline: ............................................................................................................
Date: ....................................................
Line mark (pressure, main road, network): ..................................................................
Tested section: from km ………………………….. to km ..............................................
Lenght of the section: ............................................................................................................
The supplier of pipes: ......................................................................................................
Material: ......................................................................................................................
Type: ................................................................................................................................
Type of joints: .................................................................................................................
Number of joints: ...................................................................................................................
Pipe walls thickness:.....................................................................
Position in the Bill of Quantities: ................................................................................................

Test Data

The locations of pressure gauges installation:……………………………………………………..
Relevant: km…………………………., altitude:…………………………. m.a.s.l.
Controlling: km……………..., altitude:………………………………………. m.a.s.l
Maximum future operating pressure at the pressure gauge:……………………………. bars
Prescribed test pressure:……………………………………………………………….. bars
Prescribed test duration:…………………………………………………………………... hours

Pressure testing

Filling with water: start:……………………………….. finish: ………………………………
Charging time, hours: ………………………………………………………………………......
Preliminary testing:test pressure:……………………………………………... bars
Start of testing:…………………………… End of testing: …………………..
Test duration:………………………………………………………………………....... hours

Pressure at the start of testing:…………………… at the end of testing:………………… bars
Air temperature: at the start of testing:……………………. at the end:……………………C
Evaluation of the preliminary testing: is it necessary to repeat the test? Where did the defect show? In what way have the repairs been executed? ………………………………........……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………....................................................

Main testing (steel and cast pipes)

Determination of necessary amount of water for completely filled pipeline for creating the prescribed test pressure ……………………………………………………………………………………………............................
………………………………………………………………………………………………………
The time for which the test pressure is reached:
Start of testing:…………………………………..
End of testing: ………………………………………….. Testing duration ………………………. hours
Pressure at the start:………………………………., at the end …………….… bars
Results of the entire main testing: data from the pressure gauge, data on connections, repairs, the repeated tests:  ……………………………………………………................................………………………………………………………………………………………………………..................

Comments about the testing and admission:
……………………………………………………………………………………………………………………………………………....………………………………………………………………………………………………………………………………………..............
The record is certified by:
The representative of the investor:……………………………………………………………………
The representative of the contractor: ……………………………………………………………………….
The representative of the beneficiary:………………………………………………………………………
Place: ……………………………………………………
Date: ………………………………

4.9. flushing and disinfection of pipelines

For ensuring the bacteriological safety of water, it is essential that before putting the pipeline into operation, its disinfection is executed. Contamination of the pipeline originates mostly from soil, sand, mud, polluted water and other impurities that get into the pipeline during the installation of pipes in the trench.

To make the process of flushing and disinfection of pipelines easier and efficiently implemented, it is necessary to install pipes and fittings as clean as possible, and during installation of pipeline to undertake all measures to prevent the penetration of dirt in the pipeline. If there is water in the trench, it must be pumped out before installing the pipeline. At every interruption of works the pipe ends should mandatory be closed with appropriate wooden stopper to prevent the penetration of various impurities in the pipeline.

Disinfection of pipelines shall be carried out in two phases:
	I   phase: flushing of the pipeline
	II  phase: disinfection

Flushing of the pipeline

Flushing of the pipeline is done after completion of testing to test pressure, exclusively with sanitary safe water.
Effective flushing of the pipeline can be achieved only if the velocity of the water while flushing is min. 1.50 m / sec, and the direction of flushing is top-down.
Flushing is done until clean water comes from the outlet. If the clean water occurs at the outlet  before passing of 20 minutes, flushing is to be prolonged up to that time, in order for the amount of used washing water to reach approximately three times larger volume than the volume of the flushed section, which is common practice.

The supervisory authority shall, on the spot,  determine the manner of disposition of flushed water from the pipeline, in a way that no damage is made.                                                                                                                            

Minimal amounts of water for washing the pipeline are:
for pipeline DN 150 mm and less 
· 5 volumes of the flushed section    
    
for pipeline over DN 150 mm
· 2-3 volumes of the flushed section


Disinfection of pipeline

After flushing of pipeline follows the disinfection of pipeline, which is carried out with chlorine and most often with the following preparations: natrium hypochlorite,  calcium hypochlorite and chlorinated lime.
Methods of disinfection and type of disinfectant is prescribed by the municipal water supply system service with the approval of the sanitary inspection of the city. Chlorine doses are usually  from 10 to 200 mg / l. The usual dose of chlorine is 20-30 mg / l.
Chlorine solution is discharged in the network in periods. When the network is full of chlorinated water, closers are shut, and the water stays in the pipe 24 hours, after which the water is discharged and the pipeline is flushed with clean water  until the chlorine odor disappears  from the water.

Manager of disinfection and sanitary service should provide the protection of workers working on disinfection of the hazards that can be caused by chlorine.

4.10    pipes for the sewage system 

PVC pipes for street drains were selected for sewage system (precipitation water and foul water). This type of pipe has proper hydraulic perfomances, resolved and solid way of connecting with joints, good performance to mechanical stress.

For eventual installation of pipes made from other types of materials, it is necessary to have the consent of the supervisory authority and designers.

4.11     hydraulic examination of the sewage system

After completion of the sewage system installation, its hydraulic examination follows. Excessive infiltration of water into the network (entering of the external water) must not be allowed, same as exfiltration (loss of waste water from the network into the ground). Water impermeability of the sewage, i.e. the quality control of ​​joints shall be carried out as follows:

A/ In the terrain with groundwater

The amount of water that infiltrates into the pipes must not be greater than the values given in the table below. If the level of groundwater is higher than 4 m above the pipes, the permitted quantity of water infiltration is increased by 105 for each meter of increased level.
----------------------------------------------------------------------------------------------------------------------------
profile			300	400	500	600	700	800	900	1000
----------------------------------------------------------------------------------------------------------------------------
       permitted amount		
       of water (infiltration	20	24	28	30	32	34	36	40
       or exfiltration)
       m3/24 hours
      ----------------------------------------------------------------------------------------------------------------------------

B/ In the dry ground (water level below the bottom of the pipe)
The trickling of water into the terrain is controlled in the dry grounds. For the implementation of this test, part of the main drain between manholes upto the height of 4 m above pipes is filled with water. In the upstream manhole, the loss of water from the main drain must not be higher than the values given in the table.

C/ In the terrain with groundwater (the water level 0-2 m above top head)

In case of lower groundwater levels, water loss from the main drain is checked according to the conditions described in paragraph B.
Checking the sewage network is performed before backfilling the pipes in the trench, upon completion of installation.

In the ground with high groundwater level, the amount of water that penetrates into the main drain is measured at the overflow, which is placed in the channel at the downstream manhole.

For dry terrain measurement is done in two ways:

1. First method

Testing is performed simultaneously at two adjacent sections with three manholes. At ending shafts the network is blocked, and through the middle shaft canals are filled with water up to a certain level, after which the joints and water level in the middle shaft are observed, for 30 minutes. Permitted loss of water in the pipes is given in the table above. Permitted water loss in manholes is calculated as a loss in the pipes of a diameter as the size of the manhole.

1. Second method

In another method, the test is performed on one section, before the construction of manholes. The ends of the canals are closed with a certain type of blockage with  openings for a hose through which the canal is filled with water, and a hose for discharge of air from the pipes.
The hose, used for charging of main drain, is connected with movable reservoir or barrel, which is placed at a height of 4m above the pipes.
The supervisory authority will determine which method of hydraulic testing of sewage network will be applied.

Special report about sewage network testing for water tightness is made and it is signed by authorized representatives of the contractor and investor (supervisory authority).
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REPORT ON EXECUTED HYDRAULIC TESTING FOR WATER TIGHTNESS OF SEWAGE NETWORK
 Information about the facility:

1. Name of the facility...........................................................................................................................

1. Section No............................from.............................to.…………...............................

1. Manufacturer of the pipes.................................................................…...............................................

1. Type of material......................................................................................................................

1. The dimensions of the canal (with wall thickness)...................................................................................

1. Type of joints and quantity......................................................................................................

1.  Material Certificate......................................................................................................................
1. Difference in height between the highest and lowest testing places......................................

1. Date and time of the testing...................................................................................................

	Testing:

1. Time difference in hours (from the end of charging to the beginning of testing)..............…………………………………………………………………………...............

The amount of added water....................................................................................................................

Note on testing (pressure on the joints, at the manhole, etc.).
· The tested section is operative – inoperative, and hydraulic testing should not - should be repeated

· Reparation carried out........................................................................................................... 
........................................................................................................................................................................…………

On the basis of the tests mentioned above, constructed section of the sewage system from .............. ......... ............... to ...... ......... .... ................., is considered operative, so the backfilling is allowed.

Attachment :   Layout of the tested section with levels of the canal gradient.

	FOR THE CONTRACTOR				FOR THE INVESTOR  

.................................................................	      ………………………………………….	   

Obligations of the contractor

Contractor remains obligated to remove all defects that appear within the agreed warranty period at his own expense.
  
The supervisory authority may admit only installed amounts of material. All material that supervisory authority does not receive as improper or faulty, must be immediately removed from the site. 

The Contractor is obligated to complete the installation of water supply and sewage system in harmonious cooperation with other contractors on the facility. 


5. [bookmark: _Toc435694988]ATTACHMENT OF MEASURES ON OCCUPATIONAL SAFETY

· The contractor is required to do a special study on the building site development and construction work performance on the site
· The Contractor is required to inform the competent Labor inspectorate of the commencement of works on site,  eight days prior the commencement.
· The Contractor is required to develop normative acts in the field of occupational safety and health (under the provisions of the Ordinance on Occupational Safety and Health, Ordinance on inspections, testing and maintenance of tools, equipment and tools for the work).
· The contractor is obligated to carry out the training of workers in the matter of safety at work and to acquaint them with working conditions, risks and hazards related to the work and to carry out the verification of skills of workers for independent and safe operation.
· The Contractor is required to establish working places with special working conditions, if such exist.
· Manufacturer of the mechanicaly operated tools is required to provide instructions for the safe operation and to confirm that the prescribed measures and standards for occupational safety are applied on the tools, i.e. to deliver a certificate of applied safety regulations  along with the working tools. 
· When purchasing working tools and appliances, informations about their acoustic characteristics must be acquired along with the documentation accompanying the working tools, from which it will be clear that the noise in the workplace will not exceed the permissible value.

Special occupational safety measures
Safety of workers during the motion and transportation is accomplished by securing the trenches with strutes and providing night lighting on the site. During the works on the pipelines substances that may be considered harmful or dangerous shall not be used.
Excavation of earth material to the depth of 100 cm can be done without strutting, if the solidity of the soil allows it. Digging into the depths greater than 100 cm must be performed only with securing the sides of the excavation.
Strutting of the sides of the excavation is not required if the sides were made at an angle of internal friction of soil (natural slope of the terrain) in which the excavation is done, nor in the case of digging in stages to a depth of 200 cm and at an angle of 60%.
Trenches and canals should be made in a width that allows undisturbed work on strutting of the sides, as well as the work of the workers in them.
The minimum width of the trench or canal with depth of 100 cm is determined freely. At a depth of over 100 cm, width of the trench or canal must be such that the clear width of the trench or canal, after the completion of the strutting, is at least 60 cm.
Wood and other materials used for strutting of the sides of the trench and canal must correspond to the purpose for which they are intended by their strength and dimensions and in accordance with current technical regulations.
Strutting of trenches and canals must correspond to the geo-mechanical characteristics and the pressure of the soil in which the excavation is done as well as the corresponding static calculation.
Excavated material from the trench and canals must be dismissed on such a distance from the edge of the excavation so there is no possibility of the collapse of such material in the pit. The distance between the individual elements of formwork and sides of the excavation must be determined in order to prevent the dissipation of the soil, and in accordance with the characteristics of the soil.
Formwork for supporting the sides of the excavation (trench, canal, pit) must protrude at least 20 cm above the edge of the excavation, to prevent the fall of materials from the field into the excavation. 
During manually soil ejection from the excavation pit, for a depth of over 100 cm, platforms laid on special supporters must be used. These platforms must not be loaded with the amount of excavated material greater than the prescribed, and  workers must be informed of it before work starts. They also must have the edge protection at least 20 cm high.
Formwork removal and backfilling of the excavation must be carried out according to the instructions and under the supervision of qualified persons. If the removal of the formwork could endanger the safety of workers, formwork must be left in the excavation.
Means for connecting and fastening of parts of braces, such as pins, hinges, screws, nails, wire, etc., must comply with the national standards.
If the excavation for the new facility is done to a depth greater than the depth of the foundation of the existing building, such work must be carried out by a separate design, while providing work safety measures and measures for securing the neighboring building.
In the case of mechanical excavation, stability of the machine must be taken into account . During the excavation, excavated soil must be disposed at a distance that does not threaten the stability of the excavation sides. The edges of the excavation  can be burdened with heavy machinery or other devices only if the measures against collapse, due to such loads, are taken. 
If pipes, lines and so on are laid in trenches and canals with unstrutted sides, in places where workers need to access the bottom of the excavation for the purpose of performing the necessary work on these pipes, lines and the like, the sides of the trench or canal must be secured at the required length.
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[bookmark: _Toc435694990]1. TECHNICAL DESCRIPTION
1.1. GENERAL 
1.1.1 Scope of Work
In accordance with Terms of references and Urban development and technical requirements and Locational requirements, this part of the project documentation covers construction of LV 1 kV underground cables for power supply of public lighting and motor of the sliding gate. It also covers public lighting poles and luminaires installation. Existing building's LV power supply cable type IPO13 4x70 mm2 shall be retained. This is based on data on cable and actual maximum demand prior to reconstruction and needed actual maximum demand after reconstruction, and can be found in chapter Calculation.
Building’s location, new LV cables’ routes and positions of public lighting poles are presented in the map of the area (scale R = 1 : 250) in project's graphical documentation.
1.2. LV CABLE LINES 1 kV
1.2.1. Connection point
Connection point for power supply of sliding gate’s motor shall be in existing basement distribution cabinet (hereinafter BDC) that is located in the basement of the building. At the other side this cable shall be terminated on motor’s connection panel. Connection point for power supply of outdoor public lighting shall be in outdoor lighting distribution cabinet (hereinafter OLDC) located in housekeeper’s room in the basement of the building. At the other side this cable shall be terminated on lighting pole’s connection panel. 
1.2.2. Cable type and cross section
· PP 00-Y  3x2,5 mm2  0,6/1 kV (public lighting)
· PP 00-Y  3x2,5 mm2  0,6/1 kV (sliding gate motor)
1.2.3. Cable connections and terminations
LV supply cables shall be terminated at connection panels and in the distribution cabinet by the LV cable terminations for polymeric insulated cables for indoor mounting. 
1.2.4. Cable route
	LV cable routes are shown at the map of the area (scale R = 1 : 1000) attached in project's graphical documentation.
1.2.5. Manner of cable's laying
Cables shall be laid in the ground into the trench of 0,4 m width at a depth of 0,8 m, between two bedding layers 10cm thick and composed of gravel and sand mixture in ration 50:50, (dsand<2,4 mm, 2,4 mm < dgravel < 8 mm), or fine-grained loose soil 10 cm thick. PVC mechanical protection shall be placed over the cables at 10 cm distance and the PVC warning tape at 40 cm distance.
Graphical presentation of manner of cable's laying can be found in project's graphical documentation.
1.2.6. Intersection with other underground installation
Intersection of power supply cables with telecommunication cables, water pipes or sewerage pipes, or any other underground installation shall be performed in accordance with regulation. 

[bookmark: _Toc222118371][bookmark: _Toc222118589][bookmark: _Toc222118652][bookmark: _Toc222118942][bookmark: _Toc225756170][bookmark: _Toc226251829][bookmark: _Toc277622878]Intersection and parallel guidance with telecommunication cables
	In case of parallel guidance of power supply cable with telecommunication cables minimum horizontal spacing of 0,5m must be achieved. Where requested spacing cannot be achieved, power cable must be guided through galvanized steel conduits and telecommunication cable in PVC conduits ø 100 mm, at that route’s section.
	At power supply cable’s intersection with telecommunication cables minimum vertical distance of 0,3 m must be achieved. Intersection angle must be:

· In settlements: minimum 30º, recommended as close as possible to 90º .

Intersection and parallel guidance with plumbing installation
	Parallel guidance of power supply cables above or below plumbing installation is forbidden.
	Minimum horizontal spacing of 0,4m between LV 1kV power supply cable and plumbing installation must be achieved.
	At intersection’s LV 1 kV power supply cable can be laid bellow or above water or sewerage pipe at minimum distance of 0,3 m.
	Where requested spacing cannot be achieved, power cable must be guided through protective conduits at that route’s section.
	In case of intersection or parallel guidance with plumbing installation trench excavation is manual only (mechanized excavator not allowed).

Intersection and parallel guidance with central heating installation
	At cable’s intersection with central heating installation minimum vertical distance of 50 cm must be achieved.
	At intersection’s one must provide thermal insulation (of foamed concrete or similar, 20 cm thick) between cable and central heating installation.
Graphical presentation of intersection of power supply cable with other cables or installation can be found in project's graphical documentation.
1.2.7. Marking of the cable and the cable route
All cable’s ends shall be marked with labels in accordance with regulations and practices of the ZP „Elektrokrajina“ a.d. LV cable route shall be marked with concrete markers.
Graphical presentation of cable route markers can be found in project's graphical documentation.

1.2.8. LV cable protection
Cable for power supply of sliding gate motor shall be of type PP00 3x2,5 mm2 0,6/1 kV, and it will link motor’s connection panel with BDC. It will be protected from overload and short-circuit faults with miniature circuit-breakers, rated voltage 230 V, type C of tripping characteristics, and rated current 16 A.
Cable for power supply of public lighting poles shall be of type PP00 3x2,5 mm2 0,6/1 kV, and it will link lighting pole’s connection panel with OLDC. It will be protected from overload and short-circuit faults with miniature circuit-breakers, rated voltage 230 V, type C of tripping characteristics, and rated current 16 A.
1.3. LIGHTING POLES
Lighting poles shall be positioned in such manner to fulfil exterior design request of the Investor. Lighting poles of 7,5 m height with luminaire support of 1,5 m shall be installed. Pole’s technical drawing can be found in project's graphical documentation.
Lighting pole's foundations with anchor shall be selected based on pole’s type in accordance with producer instructions. PVC conduits for cable introduction to the connection panel shall be provided for in the foundation.
Lighting pole's grounding shall be made with Fe/Zn ground tape 4x25 mm, laid from lighting pole to the building earthing system, laid in same trench with public lighting's supply cable.
Every lighting pole has connection panel for connecting up to 3 cables. Lighting poles shall be protected from corrosion by hot dip galvanizing or basic priming coat.
Luminaires shall be with body and cover made from extruded aluminium alloy, painted electrostatically with powder colours, fitted with a stainless steel closing system, control gear plate, glazed front panel with high thermal resistant toughened glass and metalized plastic reflector shall be used. Adjustable luminaire support shall enable vertical and horizontal mounting. Luminaire support enables change of angle of the luminaire against the ground level. 
Lighting pole shall be fitted with luminaire 150 W / 220 V, aluminium housing, with following specifications:
- metal-halide 150 W / 220 V lamp
- cover of toughened safety glass
- luminaire controller
- IP66 protection for optics housing
- IP44 protection for controller housing
1.4. PUBLIC LIGHTING DISTRIBUTION CABINET 
1.4.1  Basic characteristics of the distribution cabinet
· Type of the distribution cabinet:	surface-mounting 
· Rated voltage:				1N  231 V , 50 Hz
· Protection from direct
and indirect contact:			TN-C-S system
· Location:                                           	Distribution cabinet is located in housekeeper room                                   
Cabinet shall be of such dimensions to be able to accommodate following equipment:
	-
	Single pole contactor, 230 V, 50 Hz, CN-10,

	 
	rated current In= 10 A

	-
	Single pole rotary cam switch with three positions 1-0-2 

	 
	rated voltage 230 V, rated current 16 A

	-
	Miniature circuit-breakers, type “C” of tripping characteristics,

	 
	rated voltage 230 V, rated current 16 A


Lighting's operation shall be via rotary cam switch. In position „1“ lights will turn on instantly while when in position „2“ lighting’s operation is transferred  onto photo sensor installed at building’s facade.
OLDC shall be connected to LV power supply from BDC with cables laid into PVC cable raceways (mounted onto wall).


[bookmark: _Toc435694991]2. TECHNICAL CONDITIONS 
 2.1. GENERAL CONDITIONS:
Construction of the structure shall be conducted in accordance with approved project (textual and graphical documentation) and other current regulations pertaining to this type of structure, listed in chapter Regulations, standards, recommendations and literature.
	Investor's responsibility shall be to appoint Supervisory engineer for this structure's construction.
	All installed equipment and prefabricated parts must be accompanied with type test certificates.
	All materials must be verified to comply with the project and regulations at their delivery, before dispatch to the building site.
	As a safeguard measure for workers protection all conductors shall be grounded during construction.
	Contractor's responsibility shall be to acquaint himself with the project before start of construction.
	Contractor must obtain Supervisor's written approval for every deviation from the project if such appear to be necessary during construction. If deemed necessary, Supervisor shall inform project engineer on proposed changes and ask for his approval. Competent body that have approved this project shall have jurisdiction on approval of significant changes in the project, which interfere into essence of this project.
	Prior Investor's approval shall be required in case of need for any unexpected work or expansion of contracted work.
2 
2.1 
2.2. LV UNDERGROUND CABLE NETWORK
2.2.1. Trenches
LV cables shall be laid directly in the ground into the trench at a depth of 0,8 m. Trench shall be excavated at minimum distance of 0,5 m from construction or regulation line. If construction and regulation line do not coincide cables could be laid in trench positioned in between of these lines. During excavation all usable material shall be reused (cubes, bricks, etc).
	Drains, hydrants, dips, cable vaults and other must not be damaged or covered with dirt during excavation. All obstacles in excavated trench (cables, plumbing installation, heating installation, etc), as well as dilapidated buildings must be carefully uncovered and protected mechanically, statically and from mutual influence.
	Undisturbed pedestrian and motor traffic must be provided and buildings accesses secured, during trench excavation and laying of the cable.
	Where greater mechanical stress is expected (roads, access roads, etc) ductbank shall be constructed from PE conduits of appropriate diameter.
Trench for a ductbank shall be of appropriate width and depth. In urban areas sufficient number of spare conduits shall be left in ductbank for future need. Spare conduits to be sealed with plastic covers to prevent conduit’s blocking. Conduits shall be extended for extra 0,5 to 1 m on both sides of the roadways when running perpendicular across roadways.
	Laying and covering of ductbank shall be carried out to the asphalt level as presented in project's graphical documentation. Remaining hole shall be temporary filled with sand, prior to final reconstruction with laying of asphalt. In next 5 to 10 days add more sand if needed (due to land compacting).
	At turning points of ductbanks and at every 40 m of a straight ductbank section cable vault shall be constructed in accordance with current regulations.
	Additional repairs caused by ground settlement or something similar shall be paid for by the Contractor.
2.2.2. Laying of the cables
	Cable shall be laid in the middle of the bedding 20 cm thick, that is 10 cm above and 10 cm below.
	Where great numbers of cables are laid parallel simultaneously, that is where risk of the ground exsiccation is present or when thermal resistance of ground is high, specially prepared bedding shall be laid, a mixture of several components.
	Standard bedding mixture shall be composed of sand and gravel in ratio 50:50 (dsand<2,4 mm;  2,4 mm<dgravel<8 mm).
	Sifted soil (sieve net 4x4 mm) shall be used for bedding only in areas with "unpolluted" soil (without construction rubbish and etc) provided there is no risk of cable overheating or ground exsiccation.
	Laying of the cable shall be performed only in presence of ZP "Elektrokrajina" a.d. representative.
	Cable must not be laid at ambient temperature below -10oC. Recommended ambient temperature for cable's laying is above +50C.
	Power cable's trench disposition from construction line toward road axis shall be following:
	General consumption LV cable, public lighting LV cable if luminaires are stretched at conductors, MV cable - 20 kV, MV cable - 35 kV and public lighting LV cable if lighting poles are at 0,6 m distance from road.
	Cable shall be laid sinuously on first bedding layer (10 cm amplitude, 240 cm period), to compensate for the trench material's settlement. Between MV cables of 20 kV, MV cable of 20 kV and LV cable, and cables of other voltage levels a brick shall be placed at every 100 cm spacing, if cables are laid in same trench.
	Following drums positioning onto reel cable shall be stretched across stretching rollers or manually, with note that spacing between stretching rollers or people must not exceed 3,0 m. Cable should be stretched with even tractive force. Cable must not be thrown, pulled by vehicle, dragged over the stones, fractured, etc. 
	For cable type PP00-ASJ permissible bending radius of minimum 15D (”D” - outer cable diameter) shall be respected. 
	Cable shall be inserted to the 8,0 m long ductbank sections by pushing, whereas for longer sections cable pole and stocking shall be used. Following cable insertion conduit's ends shall be wrapped with the lead sheet metal.
	Higher voltage level cables shall be laid in lower conduits.
	Parallel guidance and intersection of power cables with other utility installations (telecoms, plumbing, sewerage, central heating) and other underground structures shall be executed in accordance with current regulations of corresponding utilities.
	Cables shall be labelled with lead bridges carrying following data: type, cross section, year of laying and number of test protocol. Bridges shall be placed at every 5,0 m of cable, at ductbanks ends, at intersection with other underground installations, as well as at other places where the Supervisor or the Contractor deem necessary.
	Cable ends located indoor shall be terminated with appropriate cable termination for indoor mounting. 
	At open space cable ends shall be terminated with cable termination for outdoor mounting. 
	Cables shall be connected with cable joints of appropriate type and cross section. 
	Conductive metal screen shall be reconnected at all positions where it is discontinued.
	All metal sheaths and armour must be connected and grounded.
	Cables and cable joints must not be buried before route recording by representatives of ZP "Elektrokrajina" a.d. and of the competent body for geodesic recording of underground installations. Second bedding layer 10 cm thick shall be laid over the cable.
	In the city area as well as in unregulated areas the PVC mechanical protection shall be placed over the cable at 10 cm distance and the PVC warning tape at 40 cm distance.
	For covering of remaining part of trench only fine-grained soil shall be used.
	No other materials like stones, rubbish or similar shall be used for covering of the trench. Material in the trench shall be stamped down in three layers with use of vibration tools in two passing.
	Contractor shall be responsible to provide for testing of the work done and to obtain certificate.
	Cable route shall be marked with the cable route markers.
	Following finish of laying cable route shall be recorded and its layout drawn into the map of the area. Also, voltage test shall be conducted and certificate for use issued.
 2.3. FINAL PROVISIONS
All materials and equipment installed must comply with current JUS standards, and in lack of aforementioned, with current IEC or VDE (DIN) regulations and accompanied with type test certificates issued by the competent institution.
	If such type test certificate does not exist the Contractor shall be responsible to obtain one from the institute or laboratory equipped and authorized for testing.
	Equipment must be tested in accordance with current regulations prior to installation.
	All construction works must be conducted in accordance with current instructions and publications for corresponding type of work.
	Investor's responsibility shall be to provide for permanent supervision of construction work.
	Investor's and Contractor's responsibility shall be to provide for undisturbed traffic by erection of appropriate traffic signs during construction, as well as to secure excavation site with barriers where pedestrians could be hurt.
	Contractor shall be responsible to remove all waste materials originated in this construction work from the building site to location designated by supervision.
	Following finish of construction and prior to commissioning of structure all necessary testing shall be conducted, along with internal and technical inspection and trial operation in accordance with regulations of the power distribution company.
	Commissioning of structure may be carried out only after completion of site acceptance procedure and acquisition of Permit for use.
	Following testing and commissioning and after signing document on handover the structure shall be handed over to the Investor, accompanied with written warranty in accordance with current regulations and signed Contract.
	Contractor shall issue the warranty for a period of time agreed in the Contract. Warranty period shall comply with the Contract between the Investor and the Contractor. During the warranty period the Contractor shall be responsible to repair any faults and remove all defects at the structure caused by bad material quality, workmanship, assembly or negligence at his own cost, without any right on payment made by the Investor.
	Contractor shall not be responsible to repair faults caused by poor structure operation by the User. Commission shall be organized to investigate cause of fault.
	Following finish of construction Supervisor of the Investor and the Contractor shall be responsible to compose As-built Project to show the layout of installations and network as installed and with all the amendments of the approved Project performed during construction in 1 (one) copy. This documentation shall be submitted via the Investor to the User of the structure.
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3.1. Conductor’s sizing
3.1.1. Loading 
3.1.1.1 LV underground cables

	Maximum permissible current  for LV power cable type IPO13 4x70 mm2 burried in the ground (temperature of ground 20 oC and specific thermal resistivity 1 Km/W) is 245 A.

	Maximum permissible current  for LV power cable type PP00 3x2,5 mm2 burried in the ground (temperature of ground 20 oC and specific thermal resistivity 1 Km/W) is 29 A.

	For calculation of permissible current  one have to take in account factors that are dependant of the manner of cable’s installation.
	Permissible current loads of the cable is calculated from following formula:


	Factors in formula have following values:
· 
Since building is generaly type of power consumption (administrative building) demand factor is (for industrial load shall be m=0,7);
· 

Soil temperature factor that is dependant of the ground temperature  at cable’s debth, (temperature in range ) is calculated from following formula:

	


For summer period when average daily temperature of the ground is  value of factor is: ;
· 
For purpose of simplification of calculation one can expect normal level of moisture in soil and specific thermal resistivity of Km/W. Subsequently specific thermal resistivity factor value is 

;
· 
Values of factor dependant of number of cables in trench   are presented in following table:
	Distance between cables
	Number of cables in trench

	
	2
	3
	4
	5
	6
	8
	10

	7 cm
	0,85
	0,75
	0,68
	0,64
	0,60
	0,56
	0,53




	For building power supply cable there is only one cable in trench and factor value is , , and for power supply cables of public lighting and sliding gate there are three cables in trench and factor value is 
	Values of permissible and calculated actual current load for supply cable type IPO13 4x70 mm2  are presented in following table:
	
	Actual demand
(kW)
	
Actual current
  (A)
	

	
Permissible current 
 (A)
	
Rated current 
 (A)

	
	90,0
	144,11
	1
	245
	245


	Actual demand value of 90 kW has been selected based on data on actual maximum demand prior to reconstruction and expected actual maximum demand after reconstruction.
	From this table one can conclude that present supply cable can be retained.
	Values of permissible and calculated actual current load for supply cable type PP00-Y 3x2,5 mm2  are presented in following table:
	
	Actual demand 
(kW)
	
Actual current
  (A)
	

	
Permissible current 
 (A)
	
Rated current
 (A)

	Lighting
	0,15
	0,685
	0.75
	21,75
	29

	Lighting
	0,15
	0,685
	0.75
	21,75
	29

	Self-service vacuum cleaner 2
	2,2
	10,07
	0.75
	21,75
	29


	From this table one can conclude that proper cables have been selected.
3.1.2. Voltage drop calculation
Calculation description:
Goal of this calculation is to check voltage drop for selected conductors during projected load. Maximum allowed voltage drop is set by the “Regulations on technical norms for LV electrical installations”, Official Gazette of the SFRY, no. 53/88, Article 20 which is worded:
	"Maximum allowed voltage drop between point of connection and any other point at costumer installation may not exceed following values in respect to rated voltage of the electrical installation:
	- for lighting circuit - 3%, and for other circuits - 5% if the electrical installation is supplied from LV power network;
	- for lighting circuit - 5%, and for other circuits - 8% if the electrical installation is supplied directly from transformer substation that is supplied directly from medium voltage;
	- for the electrical installations whose length exceed 100 m maximum allowed voltage drop value increase 0,005% for each meter above 100 m length, but maximum up to 0,5%."
	Voltage drop calculation is based on the following formula:

            …………………. (1)

                 …………………. (2)

     Where is  = 57 Sm/mm2 - specific conductance of copper
Where is  = 35 Sm/mm2 - specific conductance of aluminium

	Formula number (1) is used for voltage drop calculation of single phase load's circuits; while formula number (2) is used for voltage drop calculation of three phase load's circuits.
Vo	ltage drop shall be calculated for longest circuit and/or most loaded circuit.

1.	from TS do CCB
l = 100  m;	S= 70 mm2;	Pm= 90,00 kW	 U= 380 V


     =  1,56 %
2.	From OLDC to lighting pole 

l = 25 m;	S= 2,5 mm2;	Pinst= 150 W;	       U= 230 V

               = 0,1 %   

3.	From BDC to sliding gate's motor 

l = 30 m;	S= 2,5 mm2;	Pinst= 2200 W;	       U= 230 V

                = 1,75 %   
3.1.3. CALCULATION OF PROTECTION AGAINST EXCESSIVE TOUCH VOLTAGE WITH TN SYSTEM
	Protective measures for protection against electrical shocks (indirect contact protection) in accordance with JUS N.B2.741, section 5.1.3. related to TN (TN-C-S) system shall be applied for electrical equipment used in this project.

Definitions:
	Protective measures in TN (TN-C-S) system:

	Protective device’s tripping characteristic and fault loop impedance must provide that in case of fault between phase and protective conductor or earth (exposed conductive part) at any location inside circuits, there shall occur automatic disconnection of power supply in designated time. This condition shall be satisfied in case of:


Where is:
Zs - fault loop impedance, equal to the sum of the impedances of the power source, phase conductors to the fault location and protective conductor from the fault location back to the power source.
	Ia - tripping current that provides for protective devices automatic tripping in time designated in table 1 of JUS N.B2.741 dependant of nominal voltage U0, or under special conditions in time shorter then 5 seconds.
	U0 - nominal phase to neutral voltage
In accordance with JUS longest permissible touch voltage time for AC 230V is 0,4 s. (paragraph 5.1.3.4 ) or up to 5 s. (paragraph 5.1.3.6 - JUS N.B2.741)
[bookmark: _Toc435694993]Active and inductive impedance of MV/LV transformer

	Pt (kVA)
	R (/per phase)
	X (mH/per phase)

	250
	0,0080
	0,024

	400
	0,0060
	0,015

	630
	0,0026
	0,010

	1000
	0,0022
	0,009


TABLE 1
Highest value of electrical resistivity and inductivity of phase and neutral conductor (/km)
	Cross section
(mm2)
	Electrical resistivity
(/km)

	Phase
	Neutral
	R (Cu)
	R (Al)
	X

	1,5
	1,5
	26,60
	/
	0,230

	2,5
	2,5
	16,00
	26,40
	0,220

	4
	4
	10,00
	16,60
	0,214

	6
	6
	6,67
	11,00
	0,200

	10
	10
	3,98
	6,60
	0,188

	16
	16
	2,51
	4,16
	0,180

	25
	16
	2,01
	3,31
	0,176

	25
	25
	1,60
	2,60
	0,172

	35
	16
	1,77
	2,91
	0,173

	35
	35
	1,15
	1,87
	0,166

	50
	25
	1,93
	1,93
	0,169

	50
	50
	0,851
	1,38
	0,166

	70
	35
	0,846
	1,37
	0,165

	70
	70
	0,590
	0,957
	0,164


TABLE 2
	Necessary fault current, dependant of protective device’s rated power is:
Where is:
Io – nominal current of fuse
Ii – tripping current of protective device. Values for discconection in 0,4 s and 5 s are presented in table in accordance with JUS-a.
Protective measure shall be satisfactory in case of:


Table labels has following meaning:
S – cross section of conductor
L – length of conductor
Rn – resistance of conductor 
Rn-1 – previous iteration resistance
R – total fault loop resistance

	Io (A)
	Ii (0,4 s)
	Ii (5 s)

	6
	35
	/

	10
	55
	/

	16
	95
	/

	20
	120
	/

	25
	170
	100

	32
	230
	140

	50
	350
	190

	63
	450
	275

	80
	/
	350

	100
	/
	450

	125
	/
	560

	160
	/
	720

	200
	/
	910

	250
	/
	1350

	300
	/
	1600

	400
	/
	2600


	Xn – inductance of conductor
	Xn-1 – previous iteration inductance
	Z – Total fault loop impedance


	Ig – fault current


	Ii - tripping current of protective device
	I0 - nominal current of fuse
	If some data on transformer or power supply line are missing, fault current shall be calculated according to following formula:

		where is:
	Ra – phase conductor’s resistance from referent point to exposed conductive part.
	Rpe - protective conductor’s resistance from referent point to exposed conductive part.
	c – correction factor due to power supply’s impedance neglection. In case of lack of more precise information one can select value of 0,8.  (JUS N.B2.741). This is also valid in case that reactance of conductor with cross section of up to 35 mm2 has been neglected, and in case that phase and protective conductors are laid one next to another.
	Fault current that must be automatically disconnected by fuse links at substations’s LV panel, in case of fault on power supply cable between from TS’s LV panel and CCB shall have value: 

                                      1559,32 A   ,

	Since tripping current of selected fuse link of 200A has value of 910 A (for power supply disconnection in 5 s) one can conclude that protective measure shall be satisfactory.
	Fault current that must be automatically disconnected by miniature circuit-breaker in OLDC, in case of fault on circuit between OLDC and public lighting pole shall have value: 

      230 A 

	Since tripping current of selected miniature circuit-breaker of 16A has value of 95 A (for power supply disconnection in 0,4 s) one can conclude that protective measure shall be satisfactory.
	Fault current that must be automatically disconnected by miniature circuit-breaker in BDC, in case of fault on circuit between BDC and sliding gate’s motor shall have value: 

      191,67 A 

	Since tripping current of selected miniature circuit-breaker of 16A has value of 95 A (for power supply disconnection in 0,4 s) one can conclude that protective measure shall be satisfactory.






3 
3.1 
3.2 
3.2.1 
3.2.2 
3.2.3 
3.1.5.   Overload protection calculation
Protective devices must disconnect circuit in case of overload current before it can result in raise of temperature that can be harmful for insulation, joints, terminals and environment. Tripping characteristic of protective device must comply with following conditions:






Where is:

- load current

- rated current of protective device (fuse).

- maximum permissible current of the cable

- protective device’s tripping current
For fuses in the transformer substation TS calculated values are:





For selected fuses in the BDC and OLDC that protect power supply cables for public lighting and sliding gate’s motor calculated values are:





[bookmark: _Toc435694994]4. SAFETY AND HEALTH OF WORKERS AT WORK

Risks and harmfulness that might emerge during construction and use of the electrical network and installations and measures provided for protection at work

9. Overload and short circuit current,
10. Protection against contact with live parts (direct contact),
11. Protection against contact with live parts (direct and indirect contact),
12. Excessive voltage drop,
13. Fire hazard,
14. Water, moisture and dust influence,
15. Atmospheric discharge,
16. Living environment pollution.

Provided measures for danger mitigation

9. Short circuit and overload protection in the LV network shall be provided by use of appropriate fuses. Detailed explanation can be found in following text on protection measures against electrical shocks.

10. Protection against contact with live parts (direct contact) shall be provided by means of proper enclosure of outlets, fusegear, switchgear and other equipment in protective enclosures that have type test certificates and adequate IP protection. 

11. Main protection against contact with live parts (protection from electric shock in accordance with JUS N.B2.742) shall be provided by means of use of special protective earhing conductor (system TN-C/S) and automatic disconnection of fault. Additional protective measure applied shall be additional direct protective earthing of all loads bigger of 100 A (in accordance with JUS N.B2741 - T.5.1.3.2)

12. Protection from excessive voltage drop shall be provided by adequate selection of cable cross section, in accordance with calculations.

13. Power circuits’ design shall provide that overload and short circuit protective devices shall prevent any overheating or fire under normal operating conditions.

14. Influence from the water, moisture and dust shall be eliminated with appropriate selection of IP protection of equipment and accessories in accordance with JUS N.B2.751 (Selection and installation of electrical equipment depending of external environment).

15. Lightning protection shall be in accordance with JUS N.B4.7800 (General conditions for construction of lightning installation) and JUS N.B4.801 and 803.

16. Network components used here do not present direct danger for the living environment pollution and from that reason no measures for living environment protection are proposed.

PROTECTION AGAINST ELECTRICAL SHOCKS

	Measures for protection against electrical shocks shall be in accordance with JUS N.B2.741 (LV electrical circuits - safety – protection against electrical shocks).
	Measures for protection shall be applied at all electrical circuit, several circuits, or particular circuit. Protection shall be achieved by following measures: simultaneous protection against direct or indirect contacts, protection against direct contact, and protection against indirect contact.
	Simultaneous protection against direct or indirect contacts is related to protection with use of safety extra-low voltage (SELV) and protection by extra-low voltage (PELV).
	Protection against contact with live parts (direct contact protection) shall be provided by means of insulated accessories and cables, enclosed type of installations, protective barriers, appropriate mounting height of equipment and additional protection with residual-current device installation.
	Indirect contact protection shall be provided by automatic fuse tripping and circuit’s opening.
	In accordance with JUS N.B2.730 TN system (TN C, TN C/S) shall be used in this building.
	All exposed conductive parts which are not normally alive shall be connected with earthing system by use of protective earthing conductor. In electrical circuits this conductor can serve also as neutral conductor (PEN conductor) if conditions from standard JUS N.B2.754 are met.
	Protective device’s tripping characteristic and fault loop impedance must provide that in case of fault with small fault loop impedance between phase and protective conductor or earth (exposed conductive part) at any location inside circuits, there shall occur automatic disconnection of power supply in designated time. 
	This condition shall be satisfied in case of:

			ZP x II  UZ
Where is:
ZP – fault loop impedance, equal to the sum of the impedances of the power source, phase conductors to the fault location and protective conductor from the fault location back to the power source.
II – tripping current that provides for protective devices automatic tripping in time designated in table 1 of JUS N.B2.741 dependant of nominal voltage, or under special conditions in time shorter then 5 seconds.
UZ – nominal phase to neutral voltage.

[bookmark: _Toc435694995]4. REGULATIONS, STANDARDS, RECOMMENDATIONS AND LITERATURE

· Law on area planning and construction (Official Gazette of the Republika Srpska no. 40/13)
· Law on safety and health of workers at work (Official Gazette of the Republika Srpska, no. 01/08)
· Law on fire protection (Official Gazette of the Republika Srpska, no. 71/12)
· Regulations on technical norms for construction of LV overhead lines (Official Gazette of the SFRY, no. 6/92)
· Regulations on technical norms for LV electrical installations in buildings (Official Gazette of the SFRY, no. 68/88)
· Regulations on technical norms for building structure's foundations
· Regulations on technical norms for protection against lightning (Official Gazette of the FRY, no. 11/96)
· Regulations on safety and health of workers at work involving use of electrical energy (Official Gazette of the SR BiH, no. 34/88)
· JUS Regulations, electro-technical section, as well as other regulations for this field of work
· Law on protection of living environment (Official Gazette of the SFRY, no. 66/91, 83/92,53/93, 67/93, 48/94, 44/95, 53/95)
· Regulations on technical norms for LV electrical installations (Official Gazette of the SFRY, no. 53/88 i 54/88).
· Regulations on amendments and changes of regulations on technical norms for LV electrical installations (Official Gazette of the FRY, no. 28/95).
· Regulations on technical norms for operation and maintenance of power installations and lines (Official Gazette of the FRY, no. 41/93).
· Regulations on technical norms for protection of electrical installations and equipment against fire (Official Gazette of the Republika Srpska, no. 42/13).
· Technical recommendations of EPS – Directorate for distribution of electrical energy of Serbia, Belgrade
· JUS Regulations, section related to this type of objects 
· (Applicable standard is addressed in text of the project documentation).
· Catalogue publications, recommendations and installation manuals for electrical equipment, cables, cable accessories, lighting poles, luminaires, etc.
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Tabular overview/Tabelami pregled povrSina

Calculation of surface area/Obradun povrsina po
Pravilniku za izraéunavanje povrsina i zapremina objekata
(Sluzbeni Glasnik Republike Srpske br.95/13)

GROOS AREA/BRUTO GRADEVINSKA POVRSINA (P gb)

name/naziv Area/P gb-m?
basement fioor plan/osnova podruma 346.30

total/ukupno
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net area of a particular purpose/
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0.6 HEATING SUBSTATION/ Granite cer.tile/
TOPLOTNA PODSTANICA Granitna keram.

0.7 OFFICE-JUDICAIL POLICE/ Laminate/
KANCELARIJA-SUDSKA POLICJA Laminat

0.8 DETENTION ROOM/ Epoxy floor/
PRITVORSKA JEDINICA Epoksid

0.9 DETENTION ROOM/ Epoxy floor/
PRITVORSKA JEDINICA Epoksid

0.10 TOILET/TOALET Ceramic tile/
Keramika

0.12 ARCHIVES/ARHIVA PVC floor/
PVC pod

0.13 ARCHIVES/ARHIVA PVC floor/

PVC pod

0.14 ARCHIVES/ARHIVA PVC floor/
PVC pod

0.15 ARCHIVES/ARHIVA PVC floor/
PVC pod
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