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Building: Solidarity building - "Shelter from the wind" P + 2 + Pk
Location: Čačak, k.p. 5789/1 K.O.Čačak
Investor:  City of Cacak



 The project for execution (PZI) defines the following required apartment structure:
- 8 apartments of ~ 30 m²
- 9 apartments of ~ 45 m²
- 4 apartments of ~ 50 m²
- 1 apartment ~ 60 m²

 It is also required to have a common room as an internet club that would occasionally serve for medical examinations.


CONSTRUCTION

The building is designed in a massive masonry system with appropriate reinforced- concrete horizontal and vertical silkscreen and beams. The walls are sloppy blocks d = 20 cm, and partition walls of the blocks of blocks d = 9 cm and hollow bricks d = 7 cm.
The inter floor construction is of the type Fert, reinforced concrete slab shell ceiling height of 20cm. The roof is wooden, on two sides.
The foundation is formed in the form of reinforced concrete tape and the foundation walls are made of concrete base blocks d = 25cm which are filled with concrete during construction. Construction is reinforced concrete with flat and flat plates d = 14cm.





INTERNAL PROCESSING

The walls and ceilings are plastered with a machine mortar which is finished after the finishing paint with semi-dispersible lacquer in interior paint. Bathroom walls and kitchen clad with ceramic wall tiles 25 × 50cm with finishing grout weight in the appropriate colour.
The height of the lining in the bathroom is the entire height, and in the kitchens up to 1.50m.
The floors of the rooms are covered with suitable floor coverings depending on the purpose room. The floors of the bathroom and kitchen niches are covered with tiled ceramic tiles first class, domestic production, size 25 × 25cm with finishing joints.
The floors of the terrace are covered with anti-slip granite ceramics for outdoor installation, with the execution of a sole of 10 cm height along the extensive walls. Thermal insulation floor ground floor is 12 cm Styrofoam.
The staircase and hallway are covered with granite ceramics with finishing metal battens at the forefront of the tread, and on oblique walls there are hips of the same ceramics of 10 cm high.
Other living rooms are made with floor covering laminate 9 mm.
Under the internet club it is made of granite ceramics with plowing on extensive walls. Soundproof the insulation of the intermediate structure is achieved by laying the hard Styrofoam layer 2cm below the levelling layer-cement screed d = 4cm as well as the volume of the walls in height of the liner.
Walls of apartments to stairs and corridors are thermally protected by a layer of non-combustible Styrofoam d = 8cm. Finishing of staircase walls and corridors is done by painting dispersion in the paint after setting the net and sticking with the Styrofoam adhesive. Walls Thermal insulation mortar of 3 cm is thermally insulated between the flats.
Waterproofing floor in the ground is carried out by welded condenser "4".

PVC Joinery

Facade joinery is made of five-chamber PVC profile, and thermopan is glazed glass.
The main entrance door to the building is made of laminated Al profile, and it is glazed single glass d = 5mm.
The inner doors are wooden, with plasticized stock and plates, with elf lock.
The attic doors to the staircase are made of black hardware with double coating gom plaster made of galvanized sheet metal.
Drain the roof with horizontal gutters and vertical drainage tubes made of galvanized sheet metal.

EXTERNAL PROCESSING

Facade walls are coated with DEMIT facade thermal coating with a layer of fas-bottom Styrofoam d = 12cm with adhesive and mesh. The finishing of facade walls is by applying a plastic facade paint coat to the choice of the investor. Thermal for the protection of the ceiling of the flat to the attic non-heated area by I Styrofoam d = 15 cm and protective layer of cement screed over Styrofoam of 4cm.
The roof cover is a filling crep - "Novi biber", and all roof gaps are from the nickel plated.
Access the pedestrian walkway and the plateau with a covering of the behaton boards and paving parking places are given by raster concrete hollow elements.



















GENERAL   INSTRUCTION
   
These Technical Specifications  for  works   execution shall be an integral part of the 
Tender Documentation, which being an  Annex to the Contract on Works Execution,
therefore  shall  be considered  as the  integral  part of  the  said  Contract  on  Works
Execution, therefore shall be considered as the integral part of the said Contract on 
Works Execution.
The Contractor will familiarize himself fully with all details of the Final Design, as well as
with all local regulations, local standards(SRPS), common practice of trade and 
circumstances for their execution, nevertheless, it is understood that, whenever  local
regulations, local standards(SRPS), or any common practice of trade , are  subject  to
any interpretation, clarification, ambiguity, or dispute, a ruling  by  the Supervisor  shall
be based on the subject local regulations, local standards(SRPS).
All works must be carried out precisely and professionally.










 CIVIL ENGINEERING AND  CRAFT  WORKS,  EXTERNAL  AND  INTERNAL
 INSTALLATIONS


 1    PRELIMINARY WORKS
1.1  CONSTRUCTION SITE










             1.1.1   SITE  PREPARATORY WORK
 
 Prior  to  commence  earth  works, or any other  works,  the  Constructor  shall  be 
 under obligation  to undertake  all necessary preparations to provide  the placement,
 maintenance and removal of required installations  and  devices, electric  power 
distribution(for operation of machines and lighting)  and other installations.
The Constructor  shell  provide  the safety of  structures and property,  prevent  any 
trespassing, taking care that all works and performed in full  compliance with design
documentation  and  time  schedule  of  the  Contracting  Authority.
All ancillary works (excavation, backfilling), shall be considered as preliminary works
must  be performed by the Contractor  fully in compliance with the instruction  of the
Supervisor.

1.2    ALIGNMENT  WORKS

            1.2.1    MARKING  OF BUILDING ALIGNMENT

Prior to commencement of works, Contractor is liable to make necessary alignment
setting of residential  building .
The survey works should be performed based  on the layout  from the Design.
During  performing  of the works, surveying and measurements have to be done
according to regulations of  RS and  temporary needs.

  1.3  SITE  CLEAN  UP 

An  area of the site to be cleaned up should be one as minimum required, and approved 
by the Supervisor. The method of execution of works for clearing the surfaces shall be 
decided  by  the Contractor  himself  who shall be responsible to observe all work safety
regulations, prevent  any  damage buildings or areas owned  by other and  avoid  any 
disturbance of  the  works.
   






2     EARTHWORKS

2.1  TOPSOIL  REMOVAL

Mechanical  and  manual excavation of  topsoil , removal of grass and vegetation. All 
such  material  shall be  temporally removed  and  deposited  at  site stock, approved
by  Supervisor.
Due  to the quality of topsoil and its intended purpose, no mixing   of such  material
with  other  non- humus material  shall  be allowed during excavation , transport  or
at the Stockpiling Location.





2.2  EXCAVATION  

Before beginning of excavation of soil (mechanically and manually) it is necessary that all preparations and preliminary works are carried out by the Contractor. 
When excavating it is necessary to perform protection measures to provide full work safety and protect existing objects and communications. 
Schedule of excavation steps should be made in such a way that in each phase of work a regular draining is enabled (in order not to form ‘pockets’ where in case of rain water may collect). 
All excavated material Contractor will take away to a landfill determined by Investor. Due to specific of excavation in urban area, excavated material should be immediately loaded on trucks and taken away.
Projected excavations are carried out to the level of the base with regular inclination of the slopes which correspond to the projected ones.
Categorization of the excavation is carried out by authorized representatives of the Investor and Contractor (supervisor and site managers) and data are entered into the building diary.

Criteria for assessment of building in quality

Degree of compactness Cz > 100% in relation to max volume mass determined by standard Proctor test.
In special cases when natural humidity is significantly higher than the optimal one (for more than 5%) when drying by aeration is not possible, it is allowed Cz < 95
% in relation to maximal volume mass determined by Proctor test (at saturated water lasting 4 days CBR > 3%). 
At the part of the road where there are soft spots because of the material in roadbed, change is to be made with other material which has favorable geo mechanical features.  
  
Carrying out and mechanical compaction of fills

It includes filling, spreading, rough and smooth planning, eventual wetting and soil mixing of material from landfill at dimensions determined by the project. 
Spreading of material when making a fill is to be carried out in layers of 20-30cm depending on the material and applied mechanical means for compaction. At whole depth of worked out layer it is necessary to achieve demanded compactness. When carrying out fills it is needed that layers have two- side or one- side cross fall 2-5%, so as to provide better drainage in case of rain. For the same reason, when there is a work interruption and there are chances for rain, the surface of the layer is to be flattened with even roller. 



2.3  TRENCH & FOUNDATION BEDDINGS

In case when excavating foundation pits different material is found in relation to the one shown by Elaborate of geo technical conditions of foundations (there are fills, waste and similar) its change is necessary. Change is to be done by the same procedure as when working out gravel base.





On the basis of terrain and lab tests and worked out calculations of geo technical conditions of residential object foundations it is important to point out:
For proposed foundation works, geological conditions in the view of composition and content, as well as physical mechanical properties of the terrain in the zone of interaction of the objects and terrain are positive.  


2.4  LANDSCAPE   WORKS

Ground floor arrangement in the part cadastre lot K.P.5789/1, and with a newly designed multifamily residential object flooring P+2+Pk  includes working out access road, pedestrian path, plateau , needed number of parking spaces, movables and planting greenery in free spaces (in compliance with the Project of Landscape arrangement).  
Carrying out and realization of the listed elements of ground floor arrangement includes the following building works:
·  Marking of arrangement before beginning of works
·  Excavation of soil (manually and mechanically)
·  Procession of subsoil 
·  Working out and compaction of fills mechanically 
·  Processing of bedding
· Technology of performing works
· Working out a base layer of natural gravel-sandy material
· Working out a layer of mechanically stabilized crushed stone
· Processing of pavement bedding
· Bordering of traffic and pedestrian surfaces by concrete curbs on the concrete base MB20.
During the works, all regulations and prescribed measures in accordance with the law in force about planning and building of objects are to be respected. 

2.5    INSTALLATION  WORKS

When working out: hydro technical installations of water supply, fecal sewerage and hydrant network (inside hydrant network, inside fecal sewerage, outside fecal sewerage up to the inlet into the collector and atmospheric sewerage) follow valid norms and standards for this kind of installations. 
 Electro installations of weak and strong current means that inside electric installations  (so called ‘strong current’) as well as telecommunication and signal installations (so called ‘weak current’)

The following electric installations to be carried out:
· electrical lighting installations  
· electrical outlet installations 
· installation of a lightning rod with earthling of the object 
Machine installations (inside gas installation) to be carried out as a system of gas floor central heating.




2.6   OTHER  WORKS

After completion of all works on installations it is necessary to carry out testing and finishing works. An authorized organization is to be engaged to carry out all measuring of installations in compliance with regulations. 
According to obtained results examining protocols are made to be hand out to the Investor. 
If any of the results is not satisfactory, Contractor is obligated to remove the failure at his expense.  
After all Contractor lets the installation into probation (in phase and completely) and gives the record to the Investor.

 
3  HYDRO TECHNICAL INSTALLATIONS 

3.1  GENERAL PART  

Residential object is to be connected to the existing city network according to technical conditions.
Diameter of the connection is Ø 70mm in order to obtain water for inside hydrant network and sanitary water. In front of the object, at the place accessible for reading water meter make a concrete manhole for the water meter. 
A water meter of Ø63mm is to be placed in the manhole for measuring consumption of hydrant network and a water meter of Ø 50mm for measuring of sanitary water consumption.  Distance between and around water meters is about 30cm.
Fecal sewerage connect to the existing fecal manhole, of fecal collector of
Ø 200mm, in compliance with technical conditions of JKP " Vodovod " Čačak.
Before placing installations of water supply and sewerage in sanitary knobs choose adequate sanitary fittings so as to determine precise outlets in sewerage and water supply (in compliance with technical conditions of carrying out from the Project of hydro technical installations).

3.2   SANITARY WATER  

Sanitary water includes distribution from the manhole with a water meter to sanitary elements.
Water supply network is to be carried out with PEVG pipes. Gate valves are to be placed at verticals, and at sanitary fittings gate discharge valves, EK valves and in bathroom connection at vertical of gate valve with a cap.
Dimension of water supply network is to be carried out in compliance with the project of Hydro technical installations.
Visible pipes are to be thermally insulated with Armaflex.

3.4   UNSIDE HYDRANT NETWORK

 A water meter is to be placed in the manhole of Ø63mm for measuring inside hydrant network.  
Hydrant network in the ground is to be carried out with PEVG pipes, and in the object with galvanized steel pipes. 
Hydrant network is to be thermally insulated with Armaflex. 
For dimensions of hydrant network and determination of the number of hydrants ‘Book of regulations of technical norms for fire extinguishing hydrant network ‘Official Gazette SFRY no. 30/91’ is used. 



4.  ELECTRIC POWER INSTALLATIONS

4.1     GENERAL


Indoor electrical installations as well as telecommunication and signaling installations in the residential building – Solidarity buildings – shall be performed in all segments in accordance with the electrical installations project documentation. 
The following types of electrical installations are included:
· electric installation of the lighting, 
· electric installation of the sockets (outlets),
· installation of the lightning arrester with the grounding device

4.2    SPECIAL SECTION

The planned electric power installation is intended for power supply of the electrical energy to the user in above mentioned residential building, with the floor composition P + 2 + Pk.
Power supply characteristics:
Supply of the electrical energy shall be performed in accordance with technical and electric power terms and conditions (requirements) that are prescribed by the competent local Electricity Distribution company - branch Čačak. The connection of the building to the distribution power system is also defined by the previously mentioned competent EPSD - branch Čačak
External influences:
External influences on the building are determined according to SRPS N.B2.730. The facility is exposed to the following classes of external influences:
      The influence of the environment:
               
                    temperature  ............................................................  AA4  
                    
                    elevation       .............................................................  AC1
                                                                                                        
                    presence of water        ..........................................  AD1,AD2
                                                                                                          
                     presence of foreign solid bodies         ............................  AE1
                     presence of corrosive and dirty materials......................... AF1
                      mechanical stress ...................................................  AGI, AH1
                      presence of flora ...........................................................   AK1
                      presence of fauna..........................................................   AL1
                      electromagnetic and electrostatic influences    ..............  AM1  
                      solar radiation ................................................................  AN1
                      seismic effects    ............................................................. AP1
                      lightning............................................................................ AQ1
    Usage:
                 personnel competence....................................................... BA1
                 electrical resistance of the human body ..........................   BB1      
         contact of the human bodies with the potential of the Earth                                                         ………………………………………………………………...... BC1, BC3 
                 possibility of evacuation .................................................... BD1
                 nature of the stored materials ........................................... BE1

     Construction of the building:
                  composition of materials................................................. CA1
                  structure of the building .................................................. CB1
Maintenance:
Regular maintenance and reviews of all installations are foreseen according to the instructions provided by equipment and materials manufacturers. Maintenance work is carried out by qualified personnel.

4.3   ELECTRICAL EQUIPMENT SELECTION AND SETTING

All electrical equipment, depending on the environmental influences that are stated above, should be selected in accordance with requirements of standards SRPS.N.B2.751   and SRPS.N.B2.730.
Accordingly, majority of the electrical equipment is exposed to normal conditions so the characteristics that are appropriate for these conditions are selected.
Areas where water spraying is expected to be according to the influence class AD2 are equipped with the equipment with a degree of protection that is at least IP33.
To prevent the spread of (potential) fire from floor to floor, all cables on penetrations through floors must be coated with protective fireproof coating in the length of 1m, and the holes must be adequately sealed.


4.4   CONNECTION AND POWER SUPPLY  

Power supply and connection to the distribution network is performed on the low voltage
switchboard on a free low voltage terminal in the local substation – TS 10/0.4 kV, all in accordance with the requirements that are prescribed by the competent local Electricity Distribution company -  EPSD branch Čačak. Those requirements are stated in the document  no. 8E1.1.0 – D 09.27 – 92742/1.
The connection from the low voltage (NN) switchboard in the substation (TS 10/0.4 kV) to the connection point of the building (KPK), that is placed on the façade of the object, is provided using cable type PPOO – A 4×150mm² 1 kV. This cable is freely laid in the excavated trench that is 0,8m deep and 0,5m wide. During the laying of the cable first the layer of sand with 10 cm thickness shall be placed, then the cable is laid above that sand and afterwards another layer of sand is being placed over the cable. Over the sand the plastic GAL protector shall be placed. On the depth od 0,3m, the warning tape shall be placed. During the excavation strictly keep in mind the position of the TK canalization through which telecommunication cables are previously laid. The position of the sewage and water pipes should also be strictly kept in mind. Inside the connection point of the building (KPK) the high-efficiency fuses 250/200A are placed.


The necessary equipment is calculated and is stated in the bill of quantities:
The KPK and MRO cabinets must be of an insulation material so that the effective protection from the indirect contact voltage in the TT protection system is achieved. KPK cabinet is located on the outside of the building. The MRO cabinet (placed in the entrance hallway of the building) is supplied with electric power using adequate cables from the KPK cabinet. 
From the MRO cabinet the following consumers are being powered using adequate cables.
· Distribution boards in apartments - RT (total of 22 residential units)
· Common consumption distribution cabinet RO-ZP to which are connected: distribution board of the internet club (RT-IK), lighting of the entrance hall and common corridors of the building, intercom power block, cable TV distribution cabinet RO-KTV
It is mandatory that the RO-ZP cabinet is made of an insulation material and that there is a door with a lock.
The equipment that is installed into all cabinets is defined in the bill of quantities and in the graphical documentation.
The cables were chosen according to the permanently allowed currents and in accordance with the provisions of the standard SRPS.N.B2.752.

4.5  HIGH CURRENT INSTALLATIONS IN THE COMMON AREA  (INTERNET CLUB)

The common area (room) has its own switchboard (distribution) cabinet RT-IK that is powered from the common consumption distribution cabinet RO-ZP. General lighting is provided using LED luminaries that are fixed on the ceiling. The lighting is turned on using adequate switches that shall be placed at 1,1m from the level of the finished flor. All the sockets (outlets) must have protective ground contact and the ceramic base. Height on which the sockets are mounted is defined in the graphic documentation. All calculated cables are of type PP – Y (for sockets and lighting) and type PP00 for the power supply of the cabinets (RO–ZP and RT-IK). The cables are mounted under the mortar.

4.6   HIGH CURRENT INSTALLATIONS IN APARTMENTS (FLATS)

All rooms are provided with lighting supply installation. The selection of lighting fixtures in all rooms of the apartment is defined by the graphic documentation. In all apartments, internet club, entrance hall and common corridors are planned safety lamps with a working autonomy of minimum 1.5 hours. In each apartment, one three-phase socket for the electrical cooker is provided in the kitchen area. In all rooms, according to their purpose, the required number of single-phase sockets is foreseen (sockets must have protective ground contact and the ceramic base). Height on which the sockets are mounted is defined in the graphic documentation. The high power consumers are connected to the separated terminals (fuses): large water heater, small heater, heater, air conditioner, dishwasher, washing machine, electric cooker. All calculated cables are of type PP – Y (for sockets and lighting) ant type PP00 for the power supply of the cabinets (MRO i RT). The cables are mounted under the mortar for the most part. At places where cables are crossing over the chimney, it is necessary to put some thermal insulation material. System of protection against indirect contact is type TT. In order to ensure effective protection of the users of the installation in this system (TT), it is foreseen that in all distribution cabinets of the apartments the protective devices of the differential current (ZUDS 40/0,3A and ZUDS 40/0,03A) shall be installed.


4.7   COMMON CONSUMPTION INSTALLATION 

Separate electricity meter is foreseen for the measurement of the common consumption. Over this separated electricity meter, the distribution cabinet RO-ZP is being powered.
The following consumers are powered the RO-ZP cabinet:
· distribution board RT–IK
· entrance hallway of the building
· the common corridors of the building 
· intercom power supply block
· distribution cabinet of the cable television RO–KDS

All calculated cables are of type PP – Y (for sockets and lighting) and type PP00 for the power supply of the cabinets (MRO and RO-ZP). At places where cables are laid over the board, as well as on the points of passage through concrete blocks and walls, the cables must be inserted into appropriate installation hoses.

4.8   ELECTRIC BELL INSTALLATION

An electric bell (ring) for sound signaling is provided in all housing units. Electric bell 220 V/50 Hz is placed onto a DIN rail inside the distribution cabinet of the housing unit. The pushbutton is placed in the immediate vicinity of the front door, having in mind the apartment’s entrance door opening direction. Installation shall be performed using cable type  PP – Y 3×1.5mm².

4.9   PROTECTION AGAINST INDIRECT CONTACT

Equipotential bonding is a very important measure of protection against fire and explosion, as well as the risk of electric shock inside the protected area. In bathrooms (where a washing machine is placed) an additional (local) electrical bonding is foreseen. In bathroom the water pipes and other metal sewage pipes and all the other metal masses are connected to the busbar for the additional (local) equipotential bonding, that is placed inside a plastic cabinet (typ PS 49) with the cover, using metal clamps and conductors of the type P – Y  4 mm². At the point where all the installations enter the housing unit, the equipotential bounding cabinet/box (SIP) is being placed, in which there is a copper busbar to which installations of water supply, gas, heating, antenna and the telephone installations are connected using single-core conductors (cables). Equipotential bonding cabinet inside the housing unit shall be connected with the grounding system using galvanized Fe/Zn 25×4mm stripe (indoor lightning installation). 
System of protection against indirect contact is type TT. In order to ensure effective protection of the users of the installation in this system (TT), it is foreseen that in all distribution cabinets of the apartments the protective devices of the differential current (ZUDS 25/0,3A and ZUDS 25/0,03A) shall be installed.

5   THE EARTHING (GROUNDING) SYSTEM AND THE LIGHTNING ARRESTER

According to the electrical project the grounding system is designed to be made of galvanized steel stripe (Fe / Zn) 24 × 4mm that shall be placed inside the concrete foundation of the object (10-15 cm) above the bottom and below the hydro isolation (waterproofing). At every 5-10m the galvanized steel stripe shall be welded to the reinforcing bars, and the welding points shall be protected using coating bitulite (bitumen).
The foreseen grounding system will by all means fulfill the required criteria for the protection against lightning strikes. The grounding system is of the joined type, ie. it has a function of working and protective grounding. On the grounding system the terminals are being made to which the following will be connected:
· rail (busbar) for main equalization of potentials (ŠIP/SIP),
· main measurement and distribution cabinet 
· vertical downhole lightning rods with measuring - separating joints
· steel and reinforced parts of the structure of the building,
· other metal masses that are intended for connection to the ground source in the foundation. 
Grounding installation should protect the building, residents and things in the apartments from harmful consequences of atmospheric discharge.
The lightning protection project was made on the basis of the "Technical Regulations
standards for the protection of objects from atmospheric discharges” (Službeni list SFRJ" no 11/96) and according to the standards for lightning installations that were published in the same document (službeni list), ie. SRPS IEC 1024-1, SRPS IEC 1024-1-1, SRPSN.B4.9xx
The facility (the building) is considered to be the "common object" according to Table 1 of the SRPS IEC Standard 1024-1-1

5.1   DISTANCES BETWEEN THE ELECTRICAL AND OTHER INSTALLATIONS INSIDE THE BUILDING

During the construction of electrical installations of the "low" current in the object it is necessary to take into account parallel management, approaching and crossing of these “low” current electrical installation lines with “high” current electrical installation lines and with all the other installation lines inside the building.  

In order to avoid the influence of electric and other telecommunications installations it is of the highest importance that there are certain relations between those installations.
The minimum distance of lines in the case of parallel laying of the installations is:
10 cm between telephone and other telecommunication lines,
20 cm between telephone and electric lines.

At points of crossing or approaching of telephone installation lines with electrical installation lines with voltages up to 1000V, the minimum allowable distance between these installations is 10cm.

5.2   TESTING AND FINAL WORKS
Upon completion of all work on the electrical installation, it is necessary to hire an authorized organization that will perform all prescribed measurements:
· Measurement of loop resistance failure
· Verification of the effectiveness of protection against indirect contact
· Measurement of phase and interphase insulation resistance of installed cables
· Measurements on the potential equalization installation 
· Checking of the continuity of the protective conductor

Based on the obtained results the test protocols are being made and are submitted to the Investor. If some of the results are not satisfactory, the Contractor is required to perform the correction except in the case of the unauthorized work of any of the other participants in the construction of the building. After all above works are finished, the Contractor releases the installation into a trial run, either partially or completely. After the final report is being made, the installation is handed over to the Investor for use.
6   Telecommunication and signal installations 
The following types of installations are included:
· Telephone installations
· Cable television installations
· Intercom installations
6.1   Telephone installations
Connection to the public TT network should be performed according to the requirements of Telekom no. 157411/4-2017. From the existing underground TT network to the newly designed MKT the PVC pipes Ø40 shall be laid and through those pipes the TK DSL (30) 59 25 ×2×0,4mm cable shall be laid. Cable type JY(St)Y 2×2×0,6mm is used for indoor telephone installation from the concentration point of the MKT phone to the socket-outlet. MKT is grounded using Fe/Zn probe that is 2,5m in length and 62mm in radius and using the conductor type P – Y 1×10mm. MKT is a distribution cabinet type ITO with crone reglet, that is placed on the ground level next to the entrance door of the building. All the apartments shall be equipped with one telephone micro pin jack. Double twisted pair cable shall be used for the installation so that the number of sockets can be extended later. All the cables should be ended in telephone connection cabinet that will be placed on ground level.

6.2   Cable television installations
RO – KDS cabinet for processing and distribution of TV signals shall be placed in the entrance part of the building, on the ground level. The cabinet and all the equipment that will be installed in that cabinet shall be delivered by the cable television operator. Cable television installation shall be performed using coaxial cables and TV sockets, according to the disposition that is given in graphic attachment of the PZI project. Mounting boxes 250×250mm are placed in staircase and hallway locations of the building for the purpose of installation of 6-way TV splitters. In the hallway of all the flats the 150x150mm mounting box should be installed for 3-way splitters for cable television. Coaxial cables are placed in installation hoses in hallways of the building. In all flats those coaxial cables are placed directly under the mortar.
6.3  Intercom installations 
Intercom installation should be performed using double twisted pair cable JY(St)Y 2×2×0.8mm and intercom devices according to the disposition that is given in graphic attachment. At the entrance of the building the ring-speech module for 23 housing units (with 23 push buttons) shall be placed. The power supply modules and electric locks at the entrance doors should be placed at certain positions that are shown in the graphical attachment. For the purpose of wiring the following cable types are calculated:
· JY(St)Y  2×2×0,8mm (for the intercom vertical line and for the connection line to every single intercom headphone).
-   PP/F  2×0,5mm (for speech modules and electric locks)
The power supply of the intercom installation is performed using intercom power supply module that is placed inside the 250×250mm mounting box.
Intercom central cable is laid through the staircase space inside an installation hose. Towards each flat a separate cable is laid directly under the mortar.
6.4   Testing and final works
Upon completion of all work on the electrical installation, it is necessary to hire an authorized organization that will perform all prescribed measurements according to the local regulations:
· Necessary measurements of the telephone installation according to the regulations
· Measurement of the strength of the TV signal
· Intercom installation functional testing

7  MECHANICAL INSTALLATIONS  
7.1   Piping installation
The central heating system of the residential object is designed for gas. All the flats are equipped with independent heating using independent gas boilers that are placed in bathrooms. The internet club has independent heating system as well. The horizontal piping shall be performed using al-pe pipes (cross-linked polyethylene with aluminium  coating) under the floor of the building.
7.2   Installation of gas appliances 
[bookmark: _GoBack]Connection of pipe distribution to gas boilers shall be performed through collector distribution sets consisting of a distributor, busbar, stop valves, automatic air-vents and taps for charging and discharging of the system. Complete equipment that makes the collector distribution set should be placed in a metal housing that is made of powder-coated galvanized steel sheet. Connection of the gas boilers with distribution sets shall be performed using visible copper pipes. Heaters will be walled steel radiators (dimensioned according to the heat losses of all rooms). Those heaters will be placed under the windows or close to the balcony doors. Connection of heaters to the piping shall be performed using two-part radiator thermostat axial vents for one-pipe heating system with bypass and riser pipes with a thermal head, with dimension DN 15. The gas boilers will have all the elements that are necessary for proper functioning of the system: pump, closed expansion vessel, safety valve and set for automatic management of the system.
7.3   Technical conditions for installing electric or gas heating appliances
A room thermostat is provided for regulating the water temperature in the pipe distribution. The regulation is qualitative and is dependent on the internal temperature, i.e. the temperature of the room where the thermostat will be installed (in living room at 1.2-1.5m above the floor)
7.4   Draining of the combustion products
The circulation pump will be part of the gas boilers in the return line and will meet the project conditions. In addition to the necessary valves that are needed for separating the gas appliance from the gas distribution, that are located within the mounting plate of the device, it is planned to install the dirt catcher in front of the circulation pump.
7.5   Gas installation testing
Upon completion of all work on the mechanical installation (indoor gas installations), it is necessary to hire an authorized organization that will perform all prescribed measurements of the mechanical installations.
Based on the obtained results the test protocols are being made and are submitted to the Investor. If some of the results are not satisfactory, the Contractor is required to perform the correction except in the case of the unauthorized work of any of the other participants in the construction of the building. After all above works are finished, the Contractor releases the installation into a trial run, either partially or completely. After the final report is being made, the installation is handed over to the Investor for use.

8   SAFETY AT WORK
8.1   Securing the site boundaries  
At the planned location for the construction of the building it is necessary to comply with the prescribed measures and norms of protection at work according to the rules on safety at work during the execution of construction works. Physical protection of materials and necessary mechanization is done through the security service. Around the open warehouse space a wired or full fence shall be placed that will be 1.8m high and will consist of the 4.0m gate that is needed for movement of motor vehicles and machinery and the separate entrance door for workers that will be 1.0m wide.
Special attention shall be paid towards the adequate marking of the site (according to the EU standards for visibility – mandatory donation board, ie. it is necessary to clearly point out that the construction and equipping of the facility is financed by the EU).
8.2   Arrangement and maintenance 
Construction materials shall be transported using adequately marked way. Responsible persons at the site (the head of the construction site and the manager) will regulate the movement of the vehicles and construction machinery during the execution of the works. It is necessary to keep account for the safety of the vehicles at the connection to the main road (appropriate traffic signs should be set in cooperation and with the approval of the Transport Committee of RS).
8.3   Determining areas, spaces and ways of deployment and storage of building materials 
The material to be applied shall be delivered to a location (place of installation) in the following way:
· sand and gravel shall be transported from the landfill to the construction site
· the plumbing material should be placed in the warehouse until it is installed
· the cement shall be stored in a warehouse in stocks that will be 1.5m high maximum
· asphalt from the asphalt base directly in roads
· necessary construction material shall be arranged in the warehouse space by length
8.4   Transporting, loading, unloading and deporting various kinds of building materials and heavy objects
Vehicles shall be loaded with cargo within the limits of the permitted capacity that is written in the traffic book (registration) of the vehicle. Loading and unloading of cargo should be carried out under the control of the driver. When transporting bulk materials, it is necessary to pay attention to proper load distribution. The sides of the crates on the freight vehicle shall be simultaneously opened and closed by two workers. In public transport, vehicles shall be driven in accordance with the current traffic safety regulations.
8.5   Working in places where harmful gases and dust occur
Water shall be poured at workplaces where there is a lot of dustiness, and respirator should be used while working with cement. At places with high risk of fire the fire extinguishers and fire equipment shall be placed.
8.6  Arrangement of electrical installations for electric drives and lighting at certain places on the construction site
Works will be carried out on the construction site only in daily shifts and for the execution of works no artificial lighting is necessary.
8.7  Placement of construction machinery and facilities in some places.
After the end of the working time, the machinery shall be parked inside the warehouse space.
8.8 Securing of the workplaces where there is an increased risk for life and health of workers, as well as the types and quantities of necessary personal protective equipment 
Following working places are taken into account:
-drivers of the motor vehicles
-construction machinery operators
-workers employed on the installation of asphalt mass are the working places where it is necessary to pay special attention and ensure them adequately and according to the regulations
-personal protective equipment of these workers, quantity of these assets and personal protection equipment on the construction site shall be provided according to the Rules of the safety at work where the shelf life of each piece of equipment is defined. 
8.9   Measures and means of fire safety at construction site
All site workers are obliged to act in a way so that the possibility of a fire may be excluded. Fire extinguisher shall be placed in warehouse space.
Types of fire extinguishers and the equipment that is necessary on site: Fire extinguishers type C6 and C9, dry powder, sandbox, barrel with water, pick and shovel.
Fire extinguishers must be visibly marked and available at any time in the case of a quick intervention. 

9   CONSTRUCTION, ORGANIZATION AND ERECTION OF SANITARY KNOTS ON THE CONSTRUCTION SITE
Shelters for clothes changing and field toilet will be placed on the construction site at the certain place that is determined in the scheme of the construction site. Maintaining cleanliness and hygiene at the site shall be provided by the employees at the construction site and using the appropriate medical material.
9.1   First aid organization on the construction site
The first aid to the injured at the site will be performed by the employees employed at the site that have completed a First Aid Course. A first aid box is needed at the construction site (and should be supplied with the medical equipment) and will be located in the office at the site.  The head of the construction site is obliged to inform the safety at work officer in case of an injury at work place and is also obliged to fill in a form regarding the accident at work event.
The following phone numbers shall be put in the visible place:
· phone number of the nearest medical facility
· phone number of the police station
· phone number of the safety at work officer
· phone number of the labor inspection



9.2   Other necessary measures for protection at work
Before the start of all works it is necessary to determine the location of all underground installations and take appropriate measures so as to prevent their damage.
If, during the execution of works, the underground installations are not previously provided, the work must be interrupted, and the works can be continued only after the supervision of an expert from the organization that owns the installation is ensured.

10   INSTALLATION TESTING (Sewerage Testing)
Rinsing and testing for water tightness and functionality of the entire sewerage 
discharge system has to be done and report has to be submitted to the Supervisor.

11  AS BUILT DRAWING
Based on survey of executed construction works and performed installations, the “as
built” technical documentation shall be prepared by the Contractor and delivered
to the Supervisor(current Law on Planning and Construction 72/2009).

12  TECHNICAL  ACCEPTANCE
After completion of the works, Contractor is obliged to prepare all documentation 
for Technical acceptance, all according to Law on Planning and Construction 72/2009.

13   FINAL  REMARKS
All construction, craft and installation works during the construction of the residential building shall be performed according to the project documentation - Implementation Project (PZI) and in compliance with the current regulations and normative.
Possible doubts during the execution of the works will be solved by the Supervisor. If necessary, problem solving will bi provided by the consultation with the responsible designer.
Workers who will participate in the construction of the building, at all stages of construction, need to possess the necessary expertise and experience.
After the completion of all the works on the construction of the building and the parterre arrangement, it is mandatory to remove all the excess material and clean the roadways and pedestrian pathways. Residential building shall be cleaned in accordance with all current regulations.










LANDSCAPING

Tehnical descpription

The layout plan:

Landscaping, which is a subject of this Project (Main design), shall be performed on a part of cadastral parcel no. KP 5789/1 where a new residential mlutipurpose building, intended for social housing, shall be built. 

The location is situated between Ilije Garašanina street, existing gas station, residential multipurpose building that is located at the same cadastral parcel, and the defensive ramparts on the river Zapadna Morava, all within the PDR "Košutnjak1 Mladost", according to which the competent utility services issued their conditions.

The main access to the location, the vehicle and pedestrian route, is from Ilija Garašanin street. The access has been designed to the existing state of this street, taking into account the expansion of the same according to the situational plan.

Because of the limited space on the location (on the castral parcel) and because of the inavailability of any other access way to the parking lot, a combined vehicle/pedestrian route was designed. This combined route will be situated between the existing residential building and the newly designed one, where the entrance to the new building will be located, and where the overall width between objects is 5 m. From the same vehicle/pedestrian route a new parking lot with total number of 26 parking spaces for passenger cars was designed as well.
 
A 1.6 m walkway is designed around a newly designed object on three sides, and its purpose is to connect all traffic surfaces into one unit that includes sanbox for children and a threshing barn. That means that sidewalk was designed on three sides of the newly designed building, and the green area on the rest of the limited space.

Leveling solution:

The leveling solution of all traffic surfaces is conditioned by the following reference points: The elevation of the floor of the building, the elevation of the sidewalk of the building, and by the elevation of Ilija Garašanin street.

Vehicle/pedestrian route is designed with 0.5% longitudinal fall from the center of the object towards the street (parking lot). This way, the level (elevation) of the entrance of the building shall be 17cm lower than the reference point. The sidewalk of the building shall be at the same level for the entire length. The pedestrian routes around the object shall have 0.5% longitudinal fall towards the street and the parking lot. Such nivelation enables gravitational flaw of the atmospheric waters towards the street, or towards the defensive rampage in the case when the rainwater drainage is out of order.


Cross section:

Cross section of the vehicle/pedestrian route is 5m wide and is designed with 2% longitudinal fall, as a two-sided slope towards the center which forms the inlet so that the atmospheric water can be diverted away from the objects, towards the center of the road (the street). The cross-falls of the parking lot are also oriented towards the street, with 2% longitudinal fall. The cross-section of the pedestrian routes is 1.6m wide, and is designed as one-sided 2% longitudinal fall. At expansion points, the cross-sectional profile is also unilateral (one-sided) with a slope of 2% towards the pathway.
 

Construction of traffic surfaces:

Vehicle/pedestrian route and parking lots are designed for very light traffic loads with a concrete slab surface (behaton) and it has the following characteristics:

· Concrete slab 10x20........................6cm
· Granulated gravel 4/8mm.................4cm
· Crushed stone 0/32mm..................15cm
· Natural gravel.................................25cm
TOTAL:...........................................50cm


The edging is designed with a 12/18 cm concrete curb which top shall be 9 cm higher in relation to the driveway.

Pedestrian trails and paths were designed for pedestrian traffic with concrete slab surface (behaton) with the following characteristics:

· Concrete slab 10x20........................6cm
· Granulated gravel 4/8mm.................4cm
· Natural gravel.................................25cm
TOTAL:...........................................35cm

The sidewalk arround the building is designed to be made of 12cm thick concrete, on a surface that is made of gravel, 10 cm thick.


Rainwater drainage:

Rainwater drainage is designed to accept atmospheric waters from all surfaces and roofs at the site. It is designed with the system of drains, manholes and piping that are oriented towards the street’s rainwater drainage, all according to the given conditions.

Greening:

All remaining free surfaces are designed for humus, grass and high vegetation, according to the Project (Main Design).

Furniture (mobilier):

The furniture is designed as a type solution, and shall be made of black hardware, wood and concrete.

The Contractor is under obligation to do the following prior to start of all works, based on the project (main design) and the regulation protocol:

· Establish permanent points and ensure them properly so that they can be used all the time during the execution of works,
· Mark the route
· Point out the chainage
· Mark the elements of the route noticeably




                                                
                                                                   

In addition to this, the Contractor must record cross-profiles and inform the Supervisor about any possible problems (disagreement with the documentation). 

In the case that the Contractor does not act in accordance with the above mentioned, it is considered that Contractor receives the given profile of the terrain as correct. Calculation and payment is done per km of the route.



MECHANICAL AND MANUAL LAND EXCAVATION 


Land excavation, including topsoil and humus removal, shall be performed using suitably selected tools, all in accordance with the main desing and the written elevation data. Taking into account the narrow work front (the excavation width is often narrower than 1.5 m), a significant share of manual excavation is foreseen.

During the land excavation, it is necessary to implement protective measures for complete safety at work and all necessary protection of existing facilities and communications.

The order of excavation should be performed in such a way so that at each stage of the work, the proper drainage is ensured (to avoid "pockets" in which, in case of rain, water would collect and retain).

Prior to the commencement of the works, the contractor is obliged to perform the control of the designed profiles and to report any possible disagreements to the Supervisor that will perform the control with the Contractor. The necessary updates must be entered in the profiles and in the construction logbook which must be signed (as well as the profiles) by the authorized representatives of the Investor (Supervisor) and Contractor (Head of construction site / Site manager). This procedure recognizes the correctness of the billing profile.

The Contractor will discard all the excavated material and organize the trasport to the landfill location that will be determined by the Investor. Due to the specific nature of the excavation in the urban area, the excavated material must not be deposited at the site. It must be loaded onto a truck and unloaded immediately after the excavation.

Designed excavations are carried out to the level (elevation) of bed with the correct angles of the slopes that correspond to the main design, or to the angles that will be modified during the work on the basis of field conditions.

The accuracy of the excavation shall be B5cm. Surplus of excavated materials (over-excavation) is not paid for, and all needed repairs above tolerance B5cm the Contractor shall fix at his own expense.

The contractor is also obliged to perform works on the provision of loose zones, "pockets", caverns, etc., even if these works are not specially processed in the main design.

Excavation categorization is carried out by authorized representatives of the Investor and the Contractor (Spervisor and Site managers) and they shall enter the data into the construction logbook.

The calculation and payment shall be made according to the m3 of the excavation in the self-standing condition, regardless of the applied means, with loading in the truck, and with transport.
· In II and III category earth material and humus.


PROCESSING OF THE SUBSOIL


Subsoil represents the contact surface between the wild terrain and the trunk of the road after the removal of humus or other unusable material.

This position includes compaction with possible decomposition for drying or wetting of natural soil in a thickness of 30cm.

In the case that the material in the subsoil is such that no direct embankment can be made on it (mud soil, soil of organic origin, etc.), before the development of the embankment it will be necessary to prepare the subsoil according to conditions given in the main design, or in a manner determined by the Supervisor.

The drainage of the subsoil shall be ensured during the construction. It is necessary to level the soil surface before compaction. Compaction of the underlying soil shall be performed with appropriate compacting agents depending on the type of soil.

CRITERIA FOR THE EVALUATION OF THE QUALITY OF CONSTRUCTION


The degree of compaction Sz> 100% compared to maximum mass volume determined by the standard Proctor's experiment.

In special cases when the natural humidity is significantly higher than the optimum humidity (for more than 5%), which is conditioned by a high level of groundwater, or when it is impossible to dry the soil using aeration, the  value Sz <95% shall be accepted in relation to the maximum mass volume determined by the standard Proctor's experiment. All this shall apply only if the California load index is in such compactness conditions, and saturated with water for 4 days CBR> 3%.

In the part of the road where the weakening material is located in the subsoil, this material shall be replaced with other material with favorable geomechanical properties. In this case, the replacement material shall be paid, not additional work.

The calculation and payment shall be made according to the m2 of the processed and compacted subsoil that is received by the Supervisor.





CONSTRUCTION AND MACHINE TAMPING OF THE EMBANKMENT

Description:

This position consists of filling, spreading, rough or fine planning, possible wetting and roto-cutting of materials from the borrowing landfill close to the route, according to the dimensions of the slopes that are given in the main design. This position includes the possible replacement of the material in the subsoil.


Embankment production:

The decomposition (spreading) of the material during the production of the embankment shall be carried out in layers of 20-30 cm depending on the type of material and the applied mechanical tools for tamping, taking into account that required compaction at the entire depth of the finished layer must be reached.

During the production of the embankment, double or one-sided cross-slope 2-5% shall be given to the layers in order to ensure better drainage in the case of rain. For the same reason when the work is stopped, when there are chances of rain, it shall be necessary to apply the surface of the layer with a smooth roller.

All filled layers shall be compacted to full width using appropriate tools for compacting, depending on the type of material. Tamping shall be performed from the lower edge of the embankment to the higher end of the embankment. The height of each decomposited (spreaded) layer shall be in accordance with the effect of compaction, ie the depth effect of the applied compacting agents, the type of material and the segregation phenomena.

If there are no proven experiences about the possibility of compacting certain materials and compacting agents, the thickness of the layer is determined on a test section that is 30-50 m in lenght. Based on testing of the test section, for each type of material, the thickness of the layer, the mechanical characteristics of the material (humidity, mass volume and compression modulus) are determined. The Supervisor shall enter the required findings in the construction logbook.

The production of the embankments shall be allowed in layers that are thicker than 30cm if the Contractor will prove that required compactness on the thicker layers on the test section can be achieved using the mechanization that will be used during the works. At the test section, the control of compactness should be done in five places, from which at least two places in the lower half of the layer.

Additional costs of work on the test section shall fall at the expense of the Contractor, taking into account that if the result of the embankment layer on the test section meets the criteria of compactness, is shall be recognized as an finished (produced) embankment.

Criteria for the evaluation of flatness

The mountain embankment shall have designed inclinations with flat and planned slopes, with width and elevation accuracy of 5cm. The width and inclination shall be measured after the removal from the slope of a possibly untamped layer. This shall not be paid separately, as it is already included in the price of the finished embankment.

The embankments that are overproduced (made wider than designed) as a mistake of the Contractor shall not be taken into account and shall not be paid for.

Calculation of works:

For a completely finished work, a m3 of tamped embankment shall be paid according to the main design, measured by profiles, regardless of the type of approved material from which the embankment was made if the material was previously received from the Supervisor, for:

- Machine spreading 			using the material of the category IV
- Manual spreading 				using the material of the category V





TREATMENT OF BEDS

Description:

This position consists of the final treatment of the contact layer with thickness of d = 30cm between the earthen hull and the road structure. In the embankments it is the last layer in the construction of the embankment, and in the incisions of the layer with a thickness of 30 cm below the elevation to which the excavation for the bed was performed. The processing shall consist of fine planning at the designed elevations and additional compression until the required degree of compaction is achieved.

Prior to making of the bed, the Contractor is obliged to provide the necessary attests which shall prove the suitability of the used materials.

SURFACE ELEVATION AND FLATNESS

The transverse and longitudinal inclinations of the bed shall be carried out according to the main design. A deviation of 30mm from designed elevation levels shall be accepted. The elevation levels shall be controled by leveling at places that are determined by the Supervisor, taking into account that checking shall be performed on each profile. The flatness of the finished bed must be such that the deviation in any direction measured by a profile strip of 4 m in length shall not exceed 30 mm.

The lower bed than designed shall be complemented at the expense of the Contractor in order to increase the thickness of the next carrier layer.


· TECHNOLOGY OF WORKS

During the production of the bed, the Contractor shall use the following mechanical tools as a minimum:

· Motor grader for spreading and profiling,
· Tank for watering the material,
· Tamping tools (Single drum padded compactor, vibro-compactor, static road roller, dynamic road roller, pneumatic roller) for final processing
· Possibly rotofrezer in order to achieve uniform humidity

During the works, as well as after the completion of the processing it is necessary to ensure unhindered drainage of the surface water in order to avoid any loosening.

If the required compaction can not be achieved due to increased humidity, the bed should be dried or the final layer replaced with suitable material. Protection and care of the bed shall be carried out by the Contractor at his own expense.

After the completion of the works on the bed, the the technical acceptance shall be carried out by the Supervisor.

· BILLING AND PAYMENT

Billing and payment shall be done per m2 of the treated and accepted bed for the following:

· Mechanical planning
· Manual planning

          
PRODUCTION OF THE TAMPON LAYER MADE OF NATURAL GRAVEL-SAND MATERIAL AND THE PURCHASE

· DESCRIPTION

This layer is the lower part of the road structure and lies directly on the bed of the road. Its purpose is to carry and transfer traffic load on the bed of the road, provide protection against frost and also provide parmanent stability of the structure. The thickness of the embedded and compacted layer is defined by the main design depending on the load-bearing capacity of the soil (CBR on the bed) and the traffic load.

On non-separated stone materials, the limit values for grain size of unfavorable shape, wasteful - non-quality grains, water absorption, loss under the influence of the Na2SO4, are calculated as a percentage of the mass on laboratory separated fractions, ie the share of grains larger than 4mm.

On separated stone materials, the prescribed limit values ​​are expressed in percentage of the tested - nominal fraction.

For mechanically stabilized lower carrier layers, the following materials are used: gravel or crushed materials of the granulometric composition which is inside.

· EXECUTION OF THE WORKS

The place from where the Contractor shall supply the material for the lower carrier layer must be reported to the Supervisor before the beginning of exploitation, along with the delivery of quality analysis of materials. The Contractor shall seek the approval from the Supervisor for the usage of the previously mentioned.

Over the appropriately prepared bed, that is accepted by the Supervisor, the spreading of the tampon material shall be started from the front or by lateral invertion, using the finisher or using other appropriate means.

After the spreading and securing the optimal humidity, the homogenized mixture shall be leveled and compacted along the entire width and profiled according to the predicted geometry and elevations from the main design. The compaction of the material shall be controlled by current tests (of the modulus of compressibility or of the degree of compaction) at every 500 m2 of the built layer. Any irregularities in terms of compaction and flatness must be eliminated at the request of the Supervisor.

· BILLING AND PAYMENT


Billing and payment shall be done per m2 of treated lower carrier layer that is accepted by the Supervisor for the following:

· Mechanical planning
· Manual planning



PRODUCTION OF THE LAYER FROM MECHANICALLY STABILIZED CRUSHED STONE

· Description:

This position consists of the purchase, transport, installation, rough and fine spreading, possibly wetting, and compression of the carrier layer of the road structure from crushed stone material, according to the dimensions given in the main design.


· Production

The production shall be performed in one layer of the designed thickness. The material shall be spreaded in longitudinal direction with the inclination that corresponds to the designed  slope of the spirit level. In cross-terms, it shall have the inclination that is given in the main design, and that is necessary for the drainage of atmospheric waters.

The layer shall be compacted in full width using appropriate means (tools) for compaction. The compaction shall be performed from the lower edge towards the higher.

The material that is to be used for production of the lower carrier layer shall not be embedded over the frozen surface, nor it can be embedded over the layer of snow and ice.

The control for the lower carrier layer – the concrete mineral.

Crushed stone shall be applied during the production of the lower carrier layer.


· Control of the processed and compacted layer

The control of the processed and compacted lower carrier layer shall be performed by determining the modulus of compressibility or by determining the degree of compaction at every 500m2. The test shall be performed at every 50 m1 if the determination of the degree of compaction and the determination of the modulus of compressibility is performed at the same time (simultaneously).

The test shall be performed according to the following  regulations:

JUS B.B1.010 - sample taking
JUS B.B1.012 - determination of humidity
JUS B.B1.016 - determination of mass volume
JUS B.B1.046 - determination of the modulus of compressibility using a circular plate

The layout of the lower carrier layer shall be controlled in relation to the designed elevations and the control of the flatness shall be performed.



· C 4.1. TREATMENT OF THE BED OF THE SIDEWALK


This position includes the final treatment of the contact layer between the earthen hull and the sidewalk structure, whose thickness is d = 20cm. The treatment consists of a fine planing of the bed according to the designed elevations with a tolerance of 2cm, and of additional compaction until the moment when the level of compaction reaches 95% according to the standard Proctorous test, or a modulus of compressibility of at least Me = 20 KN / cm2.

Control tests shall be performed at every 500 m2 of the treated bed.

This position shall not be paid separately, so it should be included in the cost of the production of the foundation of the sidewalks.


EDGING OF THE ROAD AND SIDEWALK SURFACES USING CONCRETE 
CURBS ON THE FOUNDATION OF THE CONCRETE MB20


This position consists of the purchase of the needed material and the production of the complete edging of the road and sidewalk surfaces.

The edging shall be performed using concrete curbs according to the designed details. The curbs shall be industrially manufactured in metal formwork.

The quality of the base materials as well as the method of manufacturing should provide the mechanical characteristics of the finished element that correspond to the concrete mark of at least MB 40, as well as absolute resistance to frost.

The curbs of standard length of 80cm and of 40cm, as well as radial curbs for the islands on the road and transitional elements between different types of edges, shall be applied.

Installation of the curbs shall be performed on the MB 20 concrete layer according to the details from the main design. The quality conditions for concrete that will be used when installing the curbs are the same as for the concrete floor of the sidewalk under these technical conditions.

At every 5-6m in length, dilatation joints between the curbs shall be made.


The joints between the curbs of 8-10mm in size shall be filled with cement mortar 1:3 from the sowed gravel 0/3mm. Those joints shall be lowered for 1cm and processed as well, and the mortar shall be removed from the visible surfaces of the curbs. The filling and processing of the joints shall be carried out simultaneously with laying of the curbs so that curbs can not be filled with the material from the side.

The control of laying of the curbs shall be performed using geodetic instruments. In terms of  altitude, a deviation of 0.5cm from the design elevations is allowed.

After the laying of the curbs is finished, special care shall be taken to ensure that the edges are protected, as well as permanent protection against damage and dirt of the visible surfaces. The Contractor is obliged to replace all the damaged parts of the edging or contaminated parts that can not be cleaned.
The Contractor is obliged to obtain the certificates for each series of 2000m of the curbs, in order to prove the quality.

In terms of the height of the curbs, a 2cm deviation from the design elevations is allowed. The payment shall be performed by 1m of the edging, in accordance of the type of the curb.

· Concrete curbs, gray, 24/24/80, MB 40
· Concrete curbs, gray, 24/18/80 МB 40
Crossing curbs 24/24 х 24/18/80, MB
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