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329.1.6
Connection Point – 6, Cable N2HX-J 3x1,5mm² (91-160/160)


329.1.7
Connection Point – 7, Cable N2HX-J 3x1,5mm²  (91-160/170)


329.1.8
Connection Point – 8, Cable N2HX-J 3x2,5mm², (91-160/180)


329.1.9
Connection Point – 9, cable N2HX-J 3x2,5mm² (91-160/190)


329.1.10
Connection Point – 10, Cables N2HX-J 3x2,5mm². (91-160/191)


329.1.11
Connection Point – 11, Cable N2HX-J 3x1,5mm² (91-160/192)


329.1.12
Connection Point – 12, Cable N2HX-J 3x2,5mm²  (91-160/193)


329.1.13
Connection Point – 13, cable N2XH-J 2,3 and 4 x 1,5mm² (91-160/194)


329.1.14
Connection Point – 14, Cables N2XH 2x 1,5mm². (91-160/195)


329.1.15
Connection Point – 15, Cable N2HX-J N2HX-J 3x2,5mm² (91-160/196)


329.1.16
Connection Point – 16, Cable N2HX-J 3x1,5mm²  (91-160/197)


329.2
FLUO LIGHTS (91-160/300)


329.2.1
FL1  (91-160/310)


329.2.2
FL2  (91-160/320)


329.2.3
FL3 (91-160/330)


329.2.4
FL4  (91-160/340)


329.2.5
FL5  (91-160/350)


329.2.6
FL6 (91-160/360)


329.2.7
FL7 (91-160/370)


329.3
SAVING COMPACT FLUO LIGHTS (91-160/400)


329.3.1
FCL1 (91-160/410)


329.4
ANTI PANIC FLUO LIGHTS (91-160/500)


329.4.1
AFL1 (91-160/510)


329.4.2
AFL2 (91-160/520)


329.4.3
AFL3 (91-160/530)


329.5
SPOTLIGHTS (91-160/600)


329.6
LED LIGHTS (91-160/700)


329.7
DECORATIVE LIGHTS (91-160/800)


329.7.1
DL1 (91-160/810)


329.7.2
DL2 (91-160/820)


330
ELECTRICAL LOW CURRENT - IT SYSTEMS (91-140-55)


330.1
PHONE INSTALLATION NETWORK (91-140-55/100)


330.1.1
Construction of conduit (91-140-55/110)


330.1.2
Telephone distribution box in a set with tray 10x2    Supply and mounting. (91-140-55/120)


330.1.3
Construction of entire installation (91-140-55/130)


330.1.4
Supply, mounting and connecting of telephone connection (91-140-55/140)


330.1.5
Supply, mounting and connecting of telephone connection in the wall (91-140-55/150)


330.1.6
Construction of entire installation for telephone network  (91-140-55/160)


330.1.7
Construction of installation for connecting to possible telephone exchange (91-140-55/170)


330.1.8
Outlet cabinet ITO-S1-A (91-140-55/180)


330.1.9
Construction of entire installation for telephone network  (91-140-55/160)


330.2
COMPUTER INSTALLATION NETWORK (91-140-55/500)


330.2.1
Supply, mounting and connecting of 8-pin computer parapet connection (91-140-55/510)


330.2.2
Supply, mounting and connecting of 8-pin computer connection box (91-140-55/520)


330.2.3
Construction of entire installation for computer equipment (91-140-55/530)


330.2.4
Construction of conduit from concrete(91-140-55/540)


330.2.5
Construction of conduit from PE pipe (91-140-55/550)


330.2.6
Supply and mounting of hard HF ф 18mm  (91-140-55/560)


330.2.7
Wall mounted GS Rack (91-140-55/570)


330.3
MULTIMEDIA INSTALLATION (91-140-55/600)


330.3.1
VGA cable  laid in hard HF pipe (91-140-55/610)


330.3.2
Installation cable type SFTP-AV cat 7 (91-140-55/620)


330.3.3
Audio cable halogen LINE 2x0,5mm (91-140-55/630)


330.3.4
Ceiling box (91-140-55/640)


330.3.5
Wall box (91-140-55/650)


330.4
INSTALLATION OF ANTI-BURGLARY ALARM (91-140-55/400)


330.4.1
EQUIPMENT (91-140-55-410)


330.4.2
INSTALLATION (91-140-55-320)


330.5
INSTALLATION FOR THAWING OF SNOW AND ICE IN DRAINPIPES (91-140-55/700)


330.5.1
Distribution board RT-O (91-140-55-710)


330.5.2
Heating cables (91-140-55-720)


330.6
FIRE SIGNALING INSTALLATION  (91-140-55/600)


330.6.1
INSTALATIONS (91-140-55-610)


330.6.2
EQUIPEMENT (91-140-55-620)


331
ELECTRICAL FINAL WORKS & HANDINGOVER (91-140-50&55/900)


332
WATER SUPPLY SYSTEM (91-140-60)


332.1
PIPES FOR COLD & HOT WATER (91-140-60/100)


332.1.1
Steel Galvanized Pipes (91-140-60/110)


332.1.2
Thermal Pipe Insulation (91-140-60/190)


332.2
VALVES (91-140-630/200)


332.2.1
Angle Valve (91-140-60/210)


332.2.2
Straight Pass Network Valve with Outlet (91-140-60/220)


332.2.3
Gate valve with ball (91-140-60/230)


332.2.4
Pressure reducing valve (91-140-60/240)


332.2.5
Tulip valve (91-140-60/250)


332.3
FIRE PROTECTION EQUIPMENTS (91-140-60/900)


332.3.1
Hydrant Cabinet (91-140-60/910)


332.3.2
Portable Fire Extinguisher (91-140-60-920)


332.3.3
Portable Fire Extinguisher (91-140-60-930)


332.3.4
Portable Fire Extinguisher (91-140-60-940)


332.4
OTHER INSTALLATION WORKS (91-140-60/300)


332.4.1
Pressure Test (91-140-60/310)


332.4.2
Disinfection (91-140-60/320)


333
WATER HEATING EQUIPMENT (91-140-65)


333.1
ELECTRICAL WATER HEATER (91-140-65/110)


333.2
ELECTRICAL WATER HEATER (91-140-65/120)


333.3
ELECTRICAL WATER HEATER (91-140-65/130)


334
SANITARY INSTALLATIONS (91-140-70)


334.1
INSTALLATIONS (91-140-70/100)


334.1.1
Pedestal Flushing Toilet Pan (91-140-700/110)


334.1.2
Wash Basin (91-140-700/120)


334.1.3
Kitchen Sink (91-140-700/130)


334.2
APPLIANCES (91-140-70/200)


334.2.1
Liquid Soap Dish (91-140-70/211)


334.2.2
Towel Rail (91-140-70/212)


334.2.3
Toilet Paper Holder (91-140-70/213)


334.2.4
Bathroom Shelf with Mirror (91-140-70/214)


334.2.5
Hanging hooks (91-140-70/215)


335
SEWERAGE SYSTEM (91-140-80)


335.1
INSTALLATION WORKS (91-140-80/100)


335.1.1
Sewerage PVC Pipes (91-140-80/110)


335.1.2
Toilet Floor Drain (91-140-80/120)


335.2
INSTALLATION TESTING (91-140-80/200)


335.2.1
Sewerage Testing (91-140-80/210)


336
AS BUILT DRAWINGS




PREFACE

This Technical Specification 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.

The Contractor is fully familiar 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 prevail, always provided that such ruling shall be fully in compliance with and shall be based on the subject local regulations, local standards (SRPS), including, but not limited to:

	ICS Number
	Standard Number
	Year
	TITLE

	91.200
	SRPS ISO 3443-1
	2003
	Tolerances for building - Part 1: Recommendations for basic

principles for evaluation and specification

	
	SRPS ISO 3443-8
	2005
	Tolerances for building - Part 8: Dimensional inspection and control of construction work

	
	SRPS ISO 7077
	1994
	Measuring methods for building - General principles and procedures for the verification of dimensional compliance

	
	SRPS ISO 12491
	2002
	Statistical methods for quality control of building materials and components


as well as in accordance with common practice of trade, and any such ruling by the Supervisors and subsequent instruction in that respect, shall not constitute any ground for variation order and/or any additional payment. 

All works must be carried out precisely and professionally. Prior to application, the Supervisor must examine all material and all his comments referring to material and quality of work shall be obligatory for the Contractor. The agreed prices include all fully completed works, the final product, and ready for use.

	ICS Number
	Standard Number
	Year
	TITLE

	03.120.10
	SRPS ISO 9001
	2008
	Quality management systems-Requirements

	
	SRPS ISO 10001
	2008
	Quality agreement-Customer satisfaction-Guidelines foe codes of conduct for organization


The Contractor shall be responsible for any and all damages caused by the Contractor during any works, to any third party, structure, main building or adjacent buildings, and any and all repair works and compensations of any kind shall be at the Contractor’s expense

The Contracting Authority shall provide to the Contractor the area necessary for organization of the building site. All other matters in this regard shall be the competence of the Contractor.

Supply of water, electricity and all other raw materials to the building site, all the time during the execution of the works, shall be the sole liability of the Contractor, including all costs and necessary administrative procedures.

Prior to the commencement of the works, and also in the course of the execution of every work item, the Contractor shall ask the Supervisor or Designer for any explanations and clarifications required, therefore, the Contractor shall solely bear full material responsibility for all works not completed in accordance with the concept and details of this Final Design.


The Contractor shall be responsible to keep records on the progress of works in the measurement log and measurement book and have them controlled and verified by the Supervisor.

It is also considered that the Contractor's shall be responsible for safeguarding of the building site and maintenance of existing structure and/or building all the time during the progress of the works until the final completion and acceptance of the building by the Contracting Authority. 

Upon the completion of the works the Contractor shall remove from the building site and other used areas all his tools, machinery, surplus material, etc. so as to have the site neatly arranged as defined in the investment-technical documentation, and all other areas restored in same condition as before the construction.

Coding of each specific technical specification for any type of works given in this Technical Specification, and subsequently in the BoQ, is based on the International Classification for Standards – ICS, providing comprehensive correlation between the international and local standards. The Institute for Standardization of the Republic Serbia (Institut za Standardizaciju Srbije, Stevana Brakusa 2, 11030 Beograd, http://www.iss.rs/kataloge.htm with in its Catalogue provides numerous updated tables enabling connection between international and local standards, as well as, updated review of old JUS standards which have been either withdrawn, or replaced, or simply renamed .

CIVIL ENGINEERING WORKS AND EXTERNAL INSTALLATIONS (93) 

1 PRELIMINARY WORKS (93-010)

CONSTRUCTION SITE (93-010/100)

1.1.1 SITE PREPARATORY WORKS (93-010/110)

Description


Prior to commence earth works, or any other works, the Contractor 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), water pumping, communication and signal lines and other installations. The Contractor shall provide the safety of structures and property; prevent any trespassing, taking care that all works are performed in full compliance with the design documentation and time schedule of the Contracting Authority.

All ancillary works (excavation, backfilling, etc.), necessary when relocating other installations, shall be considered as preliminary works that must be performed by the Contractor fully in compliance with the instruction of the Supervisor. Such work shall involve engagement of the work force and equipment, for excavation, transport and disposal of excavated material, fully observing provisions prescribed for transportation of surplus materials as defined under section 53-100 hereof. 

Measurement and Payment


The site preparatory works, as described in this section shall be paid lump sum.  

1.1.2 SUPERVISOR’S OFFICE (93-010/120)

1.1.2.1 Supervisor’s Office (93-010/121)
Description


As stipulated under the paragraph 5.2 and the article 73 of the Special Conditions, deemed to form and be read and construed as part of the subject contract, office accommodation, equipment and facilities for the Supervisor will be provided by the Contractor, prior to the Commencement of works on site, namely:

During construction stages, the Supervisor shall be based at the construction site, near the town of project location (Despotovac). The Works Contractor will provide and maintain the following site office facilities for the Supervisor for the duration of the construction works supervision: 

· A Supervisor’s office, minimum 16 m², which shall consist of one room. The office shall be furnished with an office desk, an office stool, a meeting table, shelves and minimum 4 chairs.

· One Secretary’s office, minimum 10 m². The room shall be furnished with an office desk, an office stool, shelves and minimum one chair.

· A meeting room, minimum 15 m² with table and chairs for at least 10 people and facilities for attaching the Contract drawings to the walls.

· One kitchen, minimum 15 m², with dining table and standard kitchen equipment.

· A cloakroom (washbasin, WC and shower) and clothes changing facilities with wardrobes.

The cost of heating, fuel, electricity, water, sewerage, disposal of waste and cleaning shall be borne by the Contractor.

The Contractor shall provide communication facilities of 2 telephone sets, e-mail and fax for the use of the Supervisor and his staff at the Supervisor’s Site office. The Contractor shall install two telephone lines to the Supervisor’s offices, one to supply the telephone and the fax machine, and another for Internet and e-mail. The cost of connection and rental for the communication facilities shall be borne by the Contractor (with the exception of telephone bills).

The Contractor shall equip the offices with 2 computers containing Microsoft Windows 7 and Microsoft Office 2007. The computers shall be interconnected in a network. The software MS Project shall be installed on at least one computer. One A4 laser printers, 600dpi minimum, and one A4/A3 photocopier will be provided for the offices.

The Contractor is obliged to provide one vehicle for the Supervisor’s office: one 2-wheel-drive vehicle (similar to Punto class). The cost of fuel and maintenance of the vehicles shall be borne by the Works Contractor.

Measurement and Payment


The calculation of the performed works and provided services, supplies and covered expenses, as described in this section, shall be calculated lump sum and shall be paid in justified portions.

1.1.2.2 Supervisor’s Vehicle (93-010/122)
Description


The Contractor is obliged to provide the Supervisor’s office: one 2-wheel-drive vehicle (similar to Punto class).  

Measurement and Payment


The cost of the vehicle, fuel and maintenance of the vehicles shall be borne by the Contractor.

Above listed equipment and vehicle remain the property of Contractor and are to be returned back to him after construction (issuing of provisional acceptance certificate). Also, the contractor has to make available to supervision team during DNP visits sufficient office space and IT equipment as well as a vehicle as per agreement with supervisor TL under same conditions as those during construction period.
ALIGNMENT WORKS (93-010/200)

1.1.3 MARKING OF BUILDING ALIGNMENT (93-010/220)

Description


Prior to commencement of works, Contractor is liable to make necessary alignment setting of buildings. The marking should be performed based on the marking layout from the Design. During performing of the works, traverse points, reference marks and benchmarks should be secured and maintained. If the design doesn’t give details on benchmarks, those should be obtained from the competent Land Survey Authority, but such a fact shall not have impact on this item unit price.

Measurement and Payment


The calculation of the performed works is paid on lump sum basis
1.1.4 MARKING OF TRENCH EXCAVATION ALIGNMENT (93-010/230)

Description


Prior to commencement of excavation works, Contractor is liable to make necessary centreline alignment setting of the trench/excavation, including all required elements, direction changes, manholes, connections, intersections and other structures,

Measurement and Payment


The calculation of the performed works, as described in this section shall be paid lump sum.
1.1.4.1 Trenches for External Water Supply System (93-010/231)

1.1.4.2 Trenches for External Sanitary Sewerage (93-010/232) 

1.1.4.3 Trenches for External Electric Installation (93-010/233)

1.1.4.4 Trenches for Heating System (93-010/234)

1.1.5 MARKING OF EXISTING INSTALLATIONS (93-010/235)

Description

Surveying the field and existing installations on location, and their comparison with the Design. Positioning and aligning of the network on location in order to identify ambiguous and limiting factors against the designed solution. 

Measurement and Payment 


The calculation of the performed works is paid on lump sum basis

1.1.5.1 For External Water Supply System (93-010/236)

1.1.5.2 For External Sanitary Sewerage (93-010/237)

1.1.5.3 For External Electric Installation (93-010/238) 

SITE CLEAN UP (93-010/240)

Description


The site clean up shall involve removal of all obstacles from the surfaces that shall be occupied by permanent and/or temporary structures, access roads, auxiliary buildings, and various machines and other iron parts, etc. 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 of buildings or areas owned by others and avoid any disturbance of the works. 

The site clearing up should also include grubbing up of shrubs and trees, demolition of fences and other similar barriers that may hinder the progress of works.

All material that may appear as the result of the works defined above, the Contractor shall remove from site free from any additional charges, and fully observing provisions prescribed for transportation of surplus materials as defined under section 53-100 hereof. 

Measurement and Payment


The site clean up, as described in this section shall be paid lump sum.  

DEMOLITION WORKS (93-010/400)

1.1.6 CUTTING OF EXISTING PAVEMENT SURFACE (93-010/410)

Description


Cutting of the existing asphalt, concrete, granite cube or stone pavement and subsoil 20 cm wider on both, or every side, as required for a trench, or any other type of excavation, always provided that the Supervisor and the Contractor shall establish jointly in writing that these works either have not been covered under other item, or that these works have not been executed yet. Excavated material shall be stockpiled on site until reuse and/or haulage taken to the Permanent Site Stockpiling Location.

Measurement and Payment 

The calculation of the performed works, as described in this section shall be paid lump sum.  

1.1.6.1 For External Water Supply (93-010/411)
1.1.6.2 For External Sanitary Sewerage (93-010/412)

1.1.6.3 For External Electric Installation (93-010/413)

1.1.6.4 For External Heating System (93-010/414)
1.1.7 DEMOLITION OF EXISTING STRUCTURES (93-010/420)

1.1.7.1 Demolition of Existing Concrete Footways (93-010/421)

Description


This item is related to demolition of existing concrete footways.  The existing concrete footways, which are foreseen for demolition under the Design, shall be demolished mechanically or manually. Debris including both demolished concrete footways and incoherent bedding material shall be transported to the Permanent Site Stockpiling Location (as described under section 53-100 hereof) 

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid m² of demolished footway, including all work, material and transportation the Permanent Site Stockpiling Location.

1.1.7.2 Removal of roof cover (93-010/422). 

Description


Removal of roof cover consisting of tiles and wood laths; tiles for reuse shall be classified and stored at the site for future use or selling

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid m² of demolished material.

1.1.7.3 Demolition of ceiling composed of plaster, reed and board lining (93-010/423). 

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid m² of demolished material.

1.1.7.4 Demolition unusable wooden roof structure. (93-010/424).  

Description


Demolition of unusable wooden roof structure on the demolished part of the roof that interfere with the construction of new roof.
Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid m² of demolished material.

1.1.7.5 Demolition of wooden doors of various dimensions. (93-010/425).  

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by pcs. 

1.1.7.6 Demolition of wooden windows of various dimensions (93-010/426).  

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by pcs. 

1.1.7.7 Disassembly of the wooden column, height 400 cm, (93-010/427).  

Description


Disassembly of the wooden column, height 400 cm, removal, loading and haulage; roof beam shall be fortified according to the instructions from the structural analysis, prior to the disassembly.
Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by pcs. 

1.1.7.8 Cutting of chases in masonry walls for leaning of lintel beams. (93-010/428).  

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by m3 of demolished material.

1.1.7.9 Demolition of concrete floor on the ground. (93-010/429).  

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by m² of demolished floor.

1.1.7.10 Disassemble of the sheet metal gutters and down pipes(93-010/430).  

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by m1 of demolished material.

1.1.7.11 Demolition of the reinforced concrete inclined staircase ramp,and stairs. (93-010/431).  

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by m3 of demolished material.

1.1.7.12 Removal of the old plaster from the façade walls.  (93-010/432).  

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by m² of demolished material.
1.1.7.13 Removal of the old plaster from the interior ceiling. (93-010/433).  

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by m² of demolished material.

1.1.7.14 Making or expansion of the openings in the wallsl. (93-010/434).  

Description


Making or expansion of the openings in the walls made of brick, thickness d=48 and 60 cm, load bearing lintel shall first be built in the wall above the door, prior to making opening in the wall.
Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by m3 of demolished material.

1.1.7.15 Dismantling of plank imitation post and petrail from façade wall. (93-010/435).  

Description


Dismantling of plank imitation post and pet rail from façade wall, reusable planks to be stacked at the construction site.
Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by m of demolished material.

1.1.7.16 Dismantling of roof trimming with a plank on gable edges. (93-010/436).  

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by m² of demolished material.

1.1.7.17 Dismantling of decorative trimming of the façade with a plank. (93-010/437).  

Description


Dismantling of decorative trimming of the façade with a plank, the plank should be cleaned, varnished and kept for reuse.
Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by m² of demolished material.

1.1.7.18 Dismantling of old matched floor with floor joists. (93-010/438).  

Description


Dismantling of old matched floor with floor joists and filling down to the supporting structure.
Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid by m² of demolished material.
1.1.7.19 Dismantling of existing sanitary installations (93-010/439)

Description

Remove carefully all sanitary ware design to be removed in such a manner not to cause any defects and hand them over to the Investor. 

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid lump sum.

1.1.7.20 Dismantling of existing sewerage pipelines (93-010/440)

Description

Disassemble the existing interior sewerage pipeline, as well as accessible exterior pipes. Make sure to close the open pipes that cannot be dissembled to prevent penetration of odors from the sewerage. Provide and attach hermetic lids to all sewerage pipeline gaps. 

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid per m’.

1.1.7.21 Dismantling of existing water supply pipelines (93-010/441)

Description

Disassemble the existing interior pipeline, as well as accessible exterior pipes. Make sure to close the open pipes that cannot be dissembled with appropriate lids.

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid per m’.

1.1.7.22 Demolition of existing manholes and shafts (93-010/442)

Description

Having disassembled the reinforcement and pipeline network, demolish the existing sewerage manholes and water supply shafts in the upper zone up to 50cm down the terrain. The remaining shaft is filled with gravel which has not been calculated in this item. Disassemble the lids and supports and hand them over to the Investor.

Measurement and Payment 


The calculation of the performed works, as described in this section shall be paid per piece.

2 EARTHWORKS (93-020)

TOPSOIL REMOVAL (93-020/100)

Description


Mechanical and manual excavation of a topsoil average 20 cm thick, removal of grass and vegetation up to 5 cm diameter. The topsoil means a 10-30 cm thick surface layer, which may be interwoven with roots and may contain organic ingredients. All such material shall be temporally removed and deposited at site stock, approved by the Supervisor.

Due to the quality of the 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.

All humus material that appearing to be a surplus one, the Contractor shall remove from site free from any additional charges, and fully observing provisions prescribed for transportation of surplus materials as defined under section 53-100 hereof. 

Measurement and Payment


The measurement of the performed works shall be made per m3 of removed humus topsoil layer, average 20 cm thick, including transportation to the Contractor’s temporary stockpile, maintenance and protection of the stockpile and the entire labour and material. Measurement will be based on the existing ground survey, and the survey of the excavated areas.

2.1.1 PLATEAU TOPSOIL REMOVAL (93-020/110)
2.1.1.1 Manual excavation in the III category for side walks around the building (93-020/111)

Description

Manual excavation in the III category for side walks around the building, edges to be cut vertically, bottom of the excavated area to be levelled, soil shall be removed to the place for loading.

Measurement and Payment

The measurement of the performed works shall be made per m3 of removed material.
2.1.2 TOPSOIL REMOVAL FOR ROAD STRUCTURE AREA (93-020/120)

2.1.3 TOPSOIL REMOVAL FOR INSTALLATION TRENCHES (93-020/130)

2.1.3.1 Trench for Water Supply System (93-020/131)

2.1.3.2 Trench for Heating Syistem (93-020/132)

EXCAVATION (93-020/200)

General

Before excavation works, the Contractor shall undertake all necessary preparations and preliminary works, as described under section 93-010 above. 

Prior to the commencement of the works, the Contractor shall propose organization of the work that must be approved by the Supervisor. The Contractor is solely responsible for all works including also the responsibility for industrial and safety measures all the time during the progress of the works. The Contractor shall propose the method of strutting but only after the consent by the Supervisor. Regardless of this approval by the Supervisor, the Contractor shall be responsible to ensure safety of work and proper technical solution.

The excavation shall include both digging by mechanical equipment and by hand, shoring, or other safety measures applied to excavation areas, sorting (if possible) and adequate disposal of the excavated material, at least 1 meter aside of the excavation. 

If the excavation is performed in the area of existing infrastructure (electric, communication, hydro technical, gas pipeline, etc.), and their routes are not for any reasons marked on the site, then it shall be necessary to determine the position of these installations before the commencement of any works. The location of such installations, if there is no any other way, shall be found by excavation of the pipeline (by cut grips). After determining the exact position of these installations, the Contractor shall make geodetic survey of installations and send the report to the competent organization in charge for maintenance of these installations. The Contractor must not start the excavation unless the Contractor is sure that the subject installation is “clean” as regards the existing installations. The Contractor shall be liable to compensate any damage incurred to these installations during excavation works.

The excavation must be made fully in accordance with dimensions from the design. The tolerance permitted is ± 2 cm in longitudinal and ± 5 cm in cross direction. Should the Contractor fail to achieve required tolerances of excavation dimensions, they shall be adjusted, as directed and proposed by the Supervisor, within allowable tolerances at the expense of the Contractor. If excavation is within these tolerances, nothing else shall be added to payment or deducted from it, and the payment shall be effected according to the profile as designed. In case of over excavation, which shall be noted, any Supervisors instruction in that respect shall not constitute any ground for variation order and/or any additional payment. 

The excavation works shall include securing and bracing of lateral excavation sides, as well as securing of the adjacent structures, which shall be made according to the land nature, that is, position of the adjacent structures, and all labour related to these activities shall be on Contractor’s expense. The Contractor shall be liable to proceed entirely according to the Geo-engineering Study. 

During execution of works, it is necessary to be careful to avoid undercuts or damage of excavation slopes. In any such case the Contractor shall be responsible to make additional repair, however, the Contractor is not entitled to any damage or payment for larger or unforeseen work. Such work involves cleaning of all inappropriate places in earth material, which require special protecting solutions, such as protection of incoherent areas, pockets, water sources, etc.

Land surveying control and measurements necessary for excavation works must be made accurately and fully in compliance with the design. The costs for performance of all necessary surveying works shall not be separately calculated and paid. The Contractor shall include all these costs in the unit price. If there are any survey beacons on the route for excavation, the Contractor shall return them at his own expense into their original state.

During excavation, the Supervisor shall, if necessary, make decision to change the inclination and slope depending on the properties of material, geologic conditions and other events that Contractor should take into consideration during work.

Types of Excavations in respect of Underground Water

"Dry" excavation shall mean all excavations made above the groundwater table at the time of the excavation. In case of an eventual inflow equal, or less, than 3 l/sec per 50 m2 of an excavated surface, the Contractor shall drain excavation pit by use of sufficient capacity pumps, without any extra payment.

"Excavation beyond groundwater table" shall mean all excavations made beyond and/or at the groundwater table at the time of the excavation, or excavation in case on inflow higher than 3 l/sec per 50 m2 of the excavated surface. The Supervisor shall establish occurrence of an "excavation beyond groundwater table", and only then and during the period of time of such circumstances established by the Supervisor, the Supervisor shall accept works made under the item “Water Pumping from Excavation Pit” (see Section 93-020/500). 

Types of Excavated Material 

Following the Civil Engineering Norms (GN.200), applicable in the Republic of Serbia, the excavated material is grouped in seven categories:

"Earth material" is a collective name for all types of excavations made by equipment or by hand, however, without blasting (except for excavations with the pick-hammer). Removal of any stone pieces smaller than 1 m3, which may be found in this material, shall not be paid separately.  This material falls in the group of 2nd and/or 3rd category.

"Rocks" is a collective name for all types of excavations made by pneumatic equipment:

If excavation is made by equipment or by hand with systematic use of pneumatic tools, but without blasting, this material falls in the group of 4th and/or 5th category.

If excavation is made by equipment or by hand with systematic use of pneumatic tools, but with occasional blasting, this material falls in the group of 6th category.

If excavation is made with systematic blasting, this material falls in the group of 7th category.

Use of Excavated Material

Generally, the Contracting Authority is the owner of excavated material. The excavated material (if it meets technical requirements) shall be used for the construction of fill, shoulders, embankment and backfilling of the trench. Therefore, during digging operation, it is necessary to sort and separate (if possible) fine granulated and earth material to one side of the excavation and larger stones to the other side. 

The price of storage shall also include arrangement of embankment of the temporary stockpiling location after the completion of the works.

All surplus material shall be deposited at the Permanent Site Stockpiling Locations, the Contractor shall remove from site free from any additional charges all such material, fully observing provisions prescribed for transportation of surplus materials as defined under section 53-100 hereof. 

Measurement and Payment of Excavation

Prior commencement of any excavation, the Supervisor and the Contractor shall agree upon and sign the longitudinal section which will become relevant for payment and which shall be in accordance with the Design, and the actual terrain survey (within permissible tolerances). The excavation and/or trench width shall comply with guidelines given on the corresponding drawing of the Design. Any additional instruction by the Supervisor shall be noted. 

The calculation of the performed works shall be made per cubic metre of the excavated material in the natural state.

In case of over excavation, which shall be noted, any Supervisors instruction in that respect shall not constitute any ground for variation order and/or any additional payment, including C 8/10
 fill up to designed level, in case of foundation pits, or similar structures. 

When possible, within the cross-sections of excavation, the various categories of material (differently classified) shall be separated. The calculation shall be made on the basis of the cross-sections determined in this way. In case of mixed material from which it is impossible to separate particular categories, the Supervisor is authorized to estimate, after visual inspection, the proportions of different categories of material in any particular section or in the total excavation. In such cases ISO 14688-1, together with ISO 14688-2, shall apply, providing a general identification and description of soils based on a flexible system for immediate (field) use by experienced persons. 

The nests and caverns between some categories of material, not exceeding 1 m3, shall not influence the classification of material and shall not be rejected or added to other categories. 

Payment shall be made per unit prices for particular items of excavation. The price includes excavation, levelling and cleaning of the bottom and sides of the excavation, and in case of trenches with discarding of material (small particles and earth to one side and larger stones to another side of the trench), all required strutting and other means of supporting and protection of excavation, all required material for digging including insurance of traffic, crossings, etc.

The price of excavation, in case of “dry” excavation (as referred above), shall include pumping of trench water and/or ground water, rainwater and/or water of any other origin.

The Contractor shall cover compensations for devastated land and cultures, as well as for all other damages that may arise consequently, and shall pay all other costs that may occur due to excavation out of the borders defined in the Design.

2.1.4 MECHANICAL AND MANUAL BULK EXCAVATION (93-020/210)

Description

This item refers to all excavations wider than 5 m at the ground level in all directions. This item is foreseen for all kind of massive foundations, or includes removal of material from widespread surfaces such as cuts, cut-and-fills; borrow areas, and bigger deviations. 

The bulk excavation for the foundation and/or the cut in shall be in strict accordance with the Design and technical regulations, and shall be made according to the designed reference levels and gradients with respect to transversal profiles. Prior to excavation commencement, the outstanding markings of transversal profiles shell be checked and agreed upon in writing by the Supervisor and the Contractor.

Excavated material is to be loaded onto vehicles for transportation either to areas of embankment construction, or Permanent Site Stockpiling Locations, subject to balancing of earth quantities and quality of the excavated material.

Payment

Payment shall be made per unit prices for m³ of particular excavation items. All provisions defined in the section Measurement and Payment of Excavation above shall be strictly applied.

2.1.4.1 Manual excavation of top soil under the floors, (93-020/211)

Description

Manual bulk excavation of top soil under the floors, thickness d=20-50, excavation shall be executed downwards to the soil layer without organic impurities and residues (sub base for the floor on the ground and sidewalks).

2.1.4.2 Mechanical Bulk Excavation (93-020/212)
2.1.5 MECHANICAL AND MANUAL EXCAVATION FOR TRENCHES AND STRIP FOUNDATIONS (93-020/220)

Description


The excavation of trenches means all excavations, which are narrower than 5 m in one direction, measured at the ground level. These are excavations intended for laying the pipes, cables, different channels, strip foundation, etc. It is assumed that excavation works shall be partially made by hand. In the trenches with inclination of excavation sides which is impossible for material to sustain, it shall be necessary to apply a suitable method of planting and strutting i.e. safely supporting of excavation sides. 

The scope of works shall include excavation, levelling and cleaning of the bottom and sides of trenches with discarding of material (small particles and earth to one side and larger stones to another side of the trench), all required strutting and other means of supporting and protection of excavation, all required material for digging including insurance of traffic, crossings, etc.

Widening of trenches shall be made at the locations of manholes, hydrants, welding points of the piping, or where defined under the Design. For inclination and strutting of the widening, everything defined above shall apply.

2.1.5.1 Strip Foundations (93-020/221)

Description


Excavation for strip foundations, with expansion for sole footings, up to 100 cm wide and of an average depth approximately 100 cm. 

2.1.5.2 Trench for Water Supply (93-020/222)

Description


With respect to its nature, trench for water supply shall be fully in accordance with the details from the Design with expansion for manholes as foreseen under section 2.2.3 hereof, i.e., in respect of alignment, width and bottom levels. The trench shall be rectangular.

· 0 – 2,0 m deep

· 2,0 – 4,0 m deep

2.1.5.3 Trench for Sanitary Sewerage (93-020/223)

Description


With respect to its nature, trench for sanitary sewerage shall be fully in accordance with the details from the Design with expansion for manholes as foreseen under section 2.2.3 hereof , i.e., in respect of alignment, width and bottom levels. The trench shall be rectangular.
2.1.5.4 Trench for Heating System (93-020/224)

Description


With respect to its nature, trench for heating system shall be fully in accordance with the details from the Design with expansion for manholes as foreseen under section 2.2.3 hereof, i.e., in respect of alignment, width and bottom levels. The trench shall be rectangular.

2.1.5.5 Trench for Electric Installation (93-020/225)

Description


Route survey and excavation of trench, dimensions 0,8x0,8 m and 0,5x0,8 m, with obstructions in the free terrain, for  low and high voltage cables in the same horizontal plain at a distance of 50 cm from each other. Creating a beding for cables made of two layers of gravel, granulation 0-4 mm or  fine subsoil (sieve holes 4x4 mm), layer thickness 10 cm each. Placing of PVC warning tape 40 cm above every cable, buffering of the trench in 30 cm layers with compacting with a mechanical compactor in two layers, with two passages and transport of excess material.
2.1.6 EXCAVATION FOR MANHOLES (93-020/230)

Description


This item refers to excavations not wider than 5 m at the ground level in one direction. The excavation for large manholes (underground chambers) and/or foundation footings shall be in strict accordance with the Design and technical regulations. Excavation must be regular, with entirely vertical sides and completely horizontal foundation pit bottom, bearing in mind that excavation is carried out up to the foundation pit depth immediately prior to concreting, so that the bottom doesn’t become wet due to rain, or dry due to sun. Over excavation shall not be allowed and the Contractor shall be responsible and liable to engage his own labour and material to bring foundation pit bottom up to designed reference level using plain (C 8/10) concrete.

Construction of footings must not begin until acceptance of foundation pits is registered in measurement log and such details are entered in measurement book, as a basis for excavation calculation. Upon performed foundation excavation, it is entered in measurement log as follows: foundation reference level, eventual groundwater reference level, material type and condition, way of bracing and land bearing capacity. Soil bearing capacity inspection is performed according to the existing regulations. If the bearing capacity is different than the envisaged one, the Contractor is liable to inform immediately the Supervisor on that.

Payment

Payment shall be made per unit prices for m³ of particular excavation items, and quantities are included in trench and strip excavations as foreseen under section 2.2.2 hereof, i.e.
In case of over excavation, any Supervisors instruction in that respect shall not constitute any ground for variation order and/or any additional payment, including reaching footing designed reference level using plain (MB10) concrete. 

TRENCH & FOUNDATION BEDDINGS (93-020/300)

2.1.7 MAKING SAND LAYER UNDER AND AROUND PIPES (93-020/310)

Description


In cohesive and solid soil (stiff clay, marlstone, mild clay), in the rock or soil containing coarse gravel or stone, it is impossible to lay the pipes directly on natural base since such soil cannot be shaped suitably. In such a case, it shall be necessary to make sand bedding. 


After completed excavation, which is accepted by the Supervisor, pipes shall be laid onto 10 cm+ 1/10 D (D-internal pipe diameter) compacted and previously shaped sand bedding. Maximum grain to be filled in the sub grade is 2-3 mm. The sand material shall be free from any organic or other ingredient.


After completed montage of pipes and other trench accessories, the trench shall be backfilled around and above pipes (except at pipe connections) with 10-30 cm sand, applied in 10-20 cm hand compacted layers. If motorized rammers are used, subject to the Supervisor’s approval, the manufacturer’s instructions must be strictly observed.


Pipe connection spots shall be backfilled with 10-20 cm hand compacted sand layers upon successfully performed pressure testing, subject to the Supervisor’s approval.

Payment


Payment shall be made per unit prices for m³ of sand placed in trench, comprising procurement, haulage and placing and compacting of 10 cm+1/10 D sand bedding and10-30 cm sand backfilling around and above pipes. 

2.1.7.1 For External Water Supply System (93-020/311)

2.1.7.2 For External Sanitary Sewerage (93-020/312)

2.1.7.3 For External Heating System (93-020/313)
2.1.7.4 For External Electric Installation (93-020/314)
2.1.8 MAKING CLAY (LOESS) LAYER UNDER AND AROUND PIPES (93-020/320)

Description


Clay is spread in the trench and consolidates to form 10 cm + 1/10 D (D-internal pipe diameter) clay bedding. Clay must be clean – no content of coarse material. When installation of the piping is finished, the trench shall be filled with clay up to 10 cm above the top point of the pipe, in layers of 20 cm, with compaction using wood rammer, taking care not to damage the pipe. The pipe must be covered along its entire length except for the joints that shall be covered after the performance of under pressure testing and after approval by the Supervisor. When filled, clay should have optimal moisture content with compaction up to 95% of laboratory Proctor’s test. The works must be carried out in the presence of the Supervisor. 

Payment


Payment shall be made per unit prices for m³ of clay (loess) placed in trench, comprising procurement, haulage and placing and compacting of 10 cm+1/10 D clay bedding and10 cm clay backfilling around and above pipes. 

2.1.9 FOUNDATION BEDDINGS MADE OF STONE MATERIAL (93-020/330)
Description


Procurement, haulage, placing and compacting of bedding under foundation slab on the ground, or footing made of adequate granulation of crushed stone or gravel, compacted either by wood rammer, or by motorized rammers, as the case may require.

Payment


Payment shall be made per unit prices for m3 of compacted material.

2.1.9.1 Placing and compacting of bedding with natural mixture of gravel d=10 cm 
(93-020/331)

Description

Placing and compacting of bedding with natural mixture of gravel under the floor in layer, thickness d=10 cm and compaction with mechanical means.

Payment


Payment shall be made per unit prices for m3 of compacted material.

2.1.9.2 Placing and compacting of bedding with natural mixture of gravel d=15 cm  
(93-020/332)

Description

Placing and compacting of bedding with natural mixture of gravel under the floor in layer, thickness d=15 cm and compaction with mechanical means.

Payment


Payment shall be made per unit prices for m3 of compacted material.

2.1.10 OTHER STONE MATERIAL BEDDINGS (93-020/340)
Description


Procurement, haulage, placing and compacting of 10 cm gravel bedding for reinforced concrete channels casted in situ, compacted either by wood rammer, or by motorized rammers, as the case may require.

Payment


Payment shall be made per unit prices for m³ of compacted material.

BACKFILLING (93-020/400)

2.1.11 BACKFILLING OF PIPELINES WITH EARTH (93-020/410)
Description


In case that excavated material provides adequate material for backfilling, i.e. the size of material for backfilling is max. 3 cm. than upon send (loess) bedding is made and pipes are erected and prior to the pressure test, the pipeline shall be covered with excavated material up to the height of 30 cm. above the top point of the pipe.


The joints of pipes shall be left free, so as to enable control during the test under pressure. The Contractor is particularly warned not to start the backfilling of the trench before the pressure test is finished or the places where new designed pipeline intersects with existing one for which there are no data available. Such intersections need to be made in the presence of the Supervisor. 


Irrespective, the method applied for initial backfilling, upon the pressure test is ended, bench marks and contra flexure points protected, and sand, or clay, or excavated material, as the case may be, are refilled and compacted in the area of pipeline joints, the backfilling of the trench may be proceeded (material must not contain stones larger than 5 cm).


Material shall be filled in layers 30 cm thick and compacted using motorized or, if this is not possible, hand rammers, paying special attention to the pipeline. Compacting shall be done until 95% of Proctor compaction is obtained.  


If backfilling is not done according to the regulations, the Supervisor may request a new excavation and refilling of weak points. 

Payment


Payment shall be made per unit prices for m³ of compacted material.
2.1.11.1 For External Water Supply (93-020/411)

2.1.11.2 For External Sanitary Sewerage (93-020/412)

2.1.11.3 For External Electric Installation (93-020/413)
2.1.11.4 For External Heating System (93-020/414)
2.1.12 BACKFILLING UPON FINISHED OTHER STRUCTURE WORKS (93-020/420)
Description 


After the completion of foundation concrete works or installation of equipment other than pipes, already excavated and stockpiled material shall be refilled into the trench, or around/within the foundation walls spread out, graded and fully compacted as defined in the design and these technical requirements, as foreseen under the Design.


Material shall be filled in layers of 30 cm each and compacted by means of motorized or hand rammers, taking care not to damage the pipe or pipe insulation or foundations (walls). Compacting shall be done until 95% of Proctor compaction is obtained.

The backfilling of trenches must not start before the equipment test is carried out, nor before the concrete reaches the required strength (7 days).


If excavated material is not good for refilling, then material from the borrow pit shall be used, as directed by the Supervisor.

Payment


Payment shall be made per unit prices for m³ of compacted material.
2.1.13 BACKFILLING WITH SANDY GRAVEL UNDER CARRIAGEWAY AND FLOORS (93-020/430)

Description


After pressure test and sand filling, the trench shall be backfilled by hand using natural sandy gravel in layers 30 cm thick, while full compaction and extraction of shoring shall proceed simultaneously. Maximum grain size for backfilling shall not exceed 30 mm. Backfilling shall start when approved by the Supervisor. Compacting shall be done until 95% of Proctor compaction is obtained. Trench sections crossing the streets shall be backfilled with sand or gravel up to the formation level in the pavement. 

	ICS Number
	Standard Number
	Year
	TITLE

	93.080.30
	SRPS U.E1.015
	1991
	Designing and construction of roads and urban communications – Refilling up trenches for distribution networks


Payment


Payment shall be made per unit prices for m³ of compacted material.

2.1.13.1 For External Water Supply System (93-020/431)

2.1.13.2 For External Sanitary Sewerage (93-020/432)

2.1.13.3 For External Electric Installation  (93-020/433)

2.1.13.4 For External Heating System (93-020/434)

WATER PUMPING FROM EXCAVATION PIT (93-020/500)
Description


"Excavation beyond groundwater table" shall mean all excavations made beyond and/or at the groundwater table at the time of the excavation, or excavation in case on inflow higher than 3 l/sec per 50 m2 of the excavated surface. The Supervisor shall establish occurrence of an "excavation beyond groundwater table", and only then and during the period of time of such circumstances established by the Supervisor, the Supervisor shall accept works made under the item “Water Pumping from Excavation Pit”. Notwithstanding the above instruction, based on data related to geo-technical and hydro-technical studies and analysis, the Contractor shall estimate scope of works under this item.

Payment


Payment shall be made on lump sum basis. 
3 EXTERNAL WATER SUPPLY SYSTEM (93-025)

General

All works related to an external water convenience system shall be executed fully in accordance with the Final Design and applicable standards, namely:

	ICS Number
	Standard Number
	Year
	TITLE

	23.040
	SRPS EN 805 
	2007
	Water supply - Requirements for systems and components outside buildings

	
	SRPS EN ISO 6708  
	2007
	Pipe work components – Definition and selection of DN (nominal size)


The works related to the external water convenience system shall be executed by qualified work force only, respecting technical specifications and prevailing regulations, national and international standards for such type of works.

The Contractor shall be under the obligation to submit and present all required attests for used material prior commencement of subject works. Presented attest shell be issued at least one year prior commencement of subject works

The external water convenience system for cold water shall be designed to be made of the Poly–Ethylene High Density (PEHD) pipes, and then the Contractor shall strictly observe the following standards:
	ICS Number
	Standard Number
	Year
	TITLE

	23.040
	SRPS EN 12201-1
	2008
	Plastics piping systems for water supply - Polyethylene (PE) - Part 1: General

	
	SRPS EN 12201-2
	2008
	Plastics piping systems for water supply - Polyethylene (PE) - Part 2: Pipes

	
	SRPS EN 12201-3
	2008
	Plastics piping systems for water supply - Polyethylene (PE) - Part 3: Fittings

	
	SRPS EN 12201-4 
	2008
	Plastics piping systems for water supply - Polyethylene (PE) - Part 4: Valves

	93.025
	ISO 4427-1
	2007
	Plastics piping systems -- Polyethylene (PE) pipes and fittings for water supply -- Part 1: General

	
	ISO 4427-2
	2007
	Plastics piping systems -- Polyethylene (PE) pipes and fittings for water supply -- Part 2: Pipes

	
	ISO 4427-3
	2007
	Plastics piping systems -- Polyethylene (PE) pipes and fittings for water supply -- Part 3: Fittings


Provided that PEHD pipe connections are made either by welding, or by means of flanges, or by clamping:

· Welding of Pipes and Fittings: The result of welding is making of a permanent joint. The welding shall be made as butt-welding using a heating element. The welding must not be performed outdoors at temperatures below 0(C, at high temperatures the pipes must be covered over to prevent appearance of great difference among the parts of the pipe during welding. All welds shall undergo ultrasound checking. The welders must have appropriate qualification certificates for welding PEHD pipes.

· Flanged Connection: This joint falls in the group of detachable joints. The fastening with PEHD and steel flanges is used to connect PEHD pipes with other materials and also for laying of steel reinforcement. The process of connection shall be in accordance with the manufacturer's instructions.

· Connection by Clamping: The connection by clamping shall be performed by means of electrical, “accu” or hand tools. This connection is made in accordance with the instructions of the manufacturers of pipes and riveting tools.

The PEHD pipes are delivered rolled up (for diameters ( 16 ( ( 110 mm) or as straight pipes 6 and 12 m long. If the pipes are delivered rolled-up, it shall be necessary to unfold the pipes 24 hours before they are laid in the trenches. The pipes must be carefully unfolded to avoid any damage to the pipes, or injury. Threads must not be cut on the pipes or fittings.

Insulation coats (cold and hot) that are used as anti-rust protection for metal parts (pipes or fittings) must not come into contact with PEHD. Protection against direct contact of pipes is achieved by impervious jacket

The Contractor shall be responsible to provide the pipes specified in the design, which shall be subject to Supervisor’s control. Trenches shall be prepared in accordance with the applicable regulations for lying of the pipeline (not narrower than 40 cm). The bottom of the trench shall be filled with sand of fine granulation, thickness 10(15 cm, for sub grade, to avoid damage of the pipe. If the pipes are laid in swampy ground it shall be checked if it is necessary to secure the pipeline against the impact of uplift.

The pipes under the road or railroad track shall be laid in the protecting steel pipe or at proper depth (not less than 1 m).

Execution of the external water convenience system works shall for each particular case include substantial portion of works, which have been specified elsewhere in this section Civil Engineering Works (93), such as:

· PRELIMINARY WORKS (93-010)

· EARTH WORKS (93-020)

· TOPSOIL REMUVAL (93-020/100)

· EXCAVATION (93-020/200)

· BEDDINGS AND SUB-BASES (93-020/300)

· BACKFILLING (93-020/400)
· CAST IRON FIXTURES (93-025/130)

· SURVAYING OF AS-BUILD DOCIMENTATION (93-025/510)

· TRANSPORTATION OF SUPLUS MATERIALS (53-100)

as well as: 

· TIMBERING & BRACING OF TRENCHES & FOUNDATION PITS (91-080-20/100)

· CONCRETE & REINFORCE CONCRETE WORKS (91-080-40)

which works are specified in the section Buildings (91), subsequently such technical specifications shall not be repeated within this section external water convenience system works, but rather references shall be made to such already existing technical specification.

The Contractor shall be under obligation to prevent contamination of the pipeline, which may occur due to dirty pipes and material to be installed or due to penetration of impurities (sand, earth, mud, polluted water) during execution of works. For the purpose of providing more simple and efficient process of washing and disinfections it is necessary to install the cleanest possible pipes and fittings and also undertake all necessary measures during installation to prevent penetration of various matters in the pipes, namely:

Any water in the trench must be pumped out before the pipes are laid down.

Each time when the works are stopped, ends of pipes must be sealed using standard pipe end covers to prevent material and animals from entering inside.

Measurement and Payment


The calculation of works is made based on actually executed works. Each unit price, for every specific item includes all required material and accessory material (with waste), human and mechanical work, external and site transport, fabrication, use of tools, energy. scaffolds, formwork, moulds, etc., as well as all other expenses and expenditures in connection with the execution of these works. 

INSTALLATION WORKS (93-025/100)

3.1.1 PEHD PIPES (93-025/110)

Description


Procurement, haulage, distribution along the trench length and assembly of High Density Polyethylene (PEHD) water pipes PN 10 bars, including appropriate PEHD fittings (bends and free flange ranges for adjustment to cast iron fittings), as designed. Pipes and fittings completely meet SRPS-EN12201. Assembly made according to the applicable technical regulations and recommendations of the manufacturer.


The work shall strictly comply with the specifications for this type of pipes, drawings and approved by the Supervisor. The price shall include all materials, waste, distribution of pipes along the trench, inspection of each pipe and joint, placing pipes onto sand bedding and joining. 

3.1.1.1 PEHD DN125 mm (93-025/111)

Measurement and Payment


Payment shall be made per unit prices for m1 of completely assembled pipes. 
3.1.2 CAST IRON PIPE FITTINGS - PN 10 bar (93-025/130)

Description


Cast iron pipe fittings to withstand 10 bar pressure in accordance with SRPS EN 545 (Ductile iron pipes, fittings, accessories and their joints for water pipelines - Requirements and test methods). Procurement, transport, distribution along the trench and assembly work in it, in conformity with the assembly plan (nodes). All flange joints outside of manholes and fittings in the ground after an appropriate pressure test, shall be coated with bitumen. 

Measurement and Payment


Payment shall be made per unit prices per kg of completely assembled fitting.
3.1.2.1 Cast iron pipe fittings in the ground (93-025/131)
3.1.2.2 Cast iron pipe fittings in the manholes (93-025/132)
3.1.3 GATE VALVES – PN 10 bar (93-025/140)

Description


Gate Valves with flat body in accordance with DIN 3352 for working pressure. Procurement, transport and assembly of each gate valve in strict accordance with the detailed drawings.
3.1.3.1 DN100 Gate Valve with wheel – PN 10 bar (93-025/141)

3.1.3.2 DN100 Gate Valve with wheel – PN 10 bar with ​​​​ spindle & service box for maintenance from the ground (93-025/142)

Measurement and Payment


Payment shall be made per unit prices per pcs of each completely assembled gate valve.
3.1.4  STRAIGHT PASS VALVES (93-025/150)

Description


Procurement, distribution and assembly of brass flat relief valves, an accordance to SRPS.M.C5.261.

3.1.4.1 DN50  (93-025/151)

Measurement and Payment


Payment shall be made per unit prices per pcs of each completely assembled valve.

3.1.5 HYDRANTS (93-025/160)

3.1.5.1 STANDING TYPE FIRE HYDRANT Ø100 mm (93-025/161)

Description


Standing type fire hydrant Ø100 mm in accordance with DIN 3222 (eqv SRPS M.C5.255). Procurement, transport and assembly of each hydrant in strict accordance with the detailed drawings. Tubular housing and foot elbow shall be fixed with concrete block and appropriate drainage shall be made around each hydrant. The price shall cover a hydrant with automatic washout, safe fixing of housing and foot elbow, and drainage. 

Payment


Payment shall be made per unit prices per pcs of each completely assembled standing type hydrant.
3.1.5.2 STANDING TYPE FIRE HYDRANT Ø80 mm (93-025/162)

Description


Standing type fire hydrant Ø80 mm in accordance with DIN 3222 (eqv SRPS M.C5.255). Procurement, transport and assembly of each hydrant in strict accordance with the detailed drawings. Tubular housing and foot elbow shall be fixed with concrete block and appropriate drainage shall be made around each hydrant. The price shall cover a hydrant with automatic washout, safe fixing of housing and foot elbow, and drainage. 

Measurement and Payment


Payment shall be made per unit price per pcs of each completely assembled external fire hydrant.

3.1.5.3 GARDEN HYDRANT (93-025/163)
Description

Measurement and Payment


Payment shall be made per unit prices per pcs of each completely assembled garden hydrant.

HYDRAULIC TEST (93-025/200)

General

All pipelines must be tested (while still visible) under test pressure, which is 1.5 times larger than the working pressure. During testing it is necessary to secure the constant temperature of fluid in order to prevent the change of test pressure. The testing must not be carried out at temperatures below 0(C, nor above 20 (C.

The testing consists of three steps:

· Pre-testing,

· Main testing,

· Final testing.

Test pressure shall be measured by means of checked pressure gauges with the scale that enables reading off of the pressure change of 0.1bar. The pressure gauge should be placed to the lowest point of the pipeline, if possible.

Pre-testing

Test pressure during pre-testing is 1.5 times larger than the working pressure. This pressure must be repeated twice during 30 min, with a break of 10 min. In the course of the next 30 min, the pressure in the system must not drop more than 0.6 bars. Appearance of unsealed points is not allowed.

Main Testing

The main testing may start only after successful pre-testing. Test pressure is 1.5 times larger than the working pressure. The main testing shall last for 2 hours and, when finished, the pressure drop must not be larger than 0.2 as compared to the pressure measured after the completion of pre-testing. 

Final Testing

The final testing may start only after successful main testing. The system is exposed to pressure of 1 bar at intervals of minimum 5 min. The cycle shall be repeated 4 times, and between the cycles, the system shall be brought in condition without pressure. The testing is satisfactory if all connecting points seal tightly.

Leakage

In case of leakage of joints (drops, jets, etc.) the testing must be stopped, the pipeline emptied, all defects repaired and the testing repeated.

Report

All tests shall be recorded in writing and the reports sent to the Supplier and the manufacturer of the pipes. The report shall be signed by the Contracting Authority (or Supervisor) and the Contractor. 

Payment

Payment shall be made per unit prices per m1 of successfully tested pipelines depending on their diameter.

RINSING AND DISINFECTION OF WATER PIPING (93-025/300)

General

Contamination of the pipeline may occur due to dirty pipes and material to be installed or due to penetration of impurities (sand, earth, mud, polluted water) during execution of works. Proper bacteriological water shall be obtained by disinfections of the plumbing installation prior to its start up and also in specific time intervals during operation.

For the purpose of more simple and efficient process of washing and disinfections it is necessary to install the cleanest possible pipes and fittings and also undertake all necessary measures during installation to prevent penetration of various matters in the pipes.

Any water in the trench must be pumped out before the pipes are laid down.

Each time when the works are stopped, ends of pipes must be sealed using sealed using standard pipe end covers to prevent material and animals from entering inside.

To provide good disinfections it is necessary to clean and rinse the system thoroughly. Disinfections and rinsing of the water piping shall be done in accordance with the current regulations and witnessed by the authorized representative of the Sanitary Department from the competent public utility company.

Washing of Water Piping

The water piping shall be washed after hydraulic testing is finished. Only potable water shall be used for washing. For effective washing of the piping the minimum velocity of water flow should be 1.5 m/s. Method of rinsing depends on the number and position of outlets on the piping system (carried out downwards). The rinsing shall last until clean water appears at the outlet, minimum 20 min., or until the quantity of water used for rinsing reaches approximately three times the volume of the section which is being washed. Minimum quantities for washing the pipeline:

for diameters < 150 mm  3(5 V,

for diameters > 150 mm  2(3 V  (where V is the volume of the section being washed).

If water is let out to open surfaces, care must be taken to prevent water to cause any damages. Washing of the pipeline shall be planned per sections every six months.

Disinfections of Water Piping

The process of disinfections shall be performed by adding chlorine into the part of the piping, which is limited by the valves. Chlorine shall be introduced into pipes through hydrants, as separate branches, or by means of a special device equipped with a chlorinator. Most frequently used disinfectants are:

sodium-hypo chlorite,

calcium-hypo chlorite,

chlorinated lime.

The department of authorized public water company in agreement with the competent Sanitary Inspection shall select disinfectant. The sections of the pipeline to be disinfected must be fully separated from other parts. Since chlorine is detrimental to health, the responsible person from Sanitary Department must ensure proper protection of the people who are engaged in disinfections. The workers must be properly dressed and equipped in accordance to the mandatory protecting means prescribed by the law (face masks, rubber boots, rubber aprons, rubber gloves, etc.)  The manager in charge must release public announcement on disinfections (for the users of the city water supply system) in order to prevent drinking of water with increased content of chlorine.  

Rinsing of Water Piping

At expiration of the time foreseen for disinfections, the pipeline shall be rinsed with potable water. The rinsing shall last as long as chlorine content below 1 mg/l is reached. After rinsing, bacteriology analysis shall be made on the required number of samples. If the results of this analysis are not satisfactory, disinfections and rinsing shall be repeated. The water supply system can start as soon as the certificate for water use is obtained.

Payment

The calculation of the performed works is made per m1 of disinfected and rinsed pipelines depending on their diameter.
OTHER WORKS (93-025/400)

3.1.6 CONNECTION TO EXISTING INSTALLATION (93-025/410)

Description


Connections to existing DN140 mm water piping installation as designed. Procurement and installation of pipe fittings and valves, according to specifications:

3.1.6.1 DN150/100 mm – Cast iron T-piece (93-025/411)
3.1.6.2 DN140 mm - Transitional piece from HDPE DN140 to cast iron DN150 
(93-025/412)
3.1.6.3 DN150 mm – Cast iron valve (93-025/413)
Payment


The payment shall be made on lump sum basis for completely assembled connection.

3.1.7 MANHOLES CASTED IN-SITU (93-025/420)

Description


Construction of manholes and/or other sub-terrain chambers made of C25/30 waterproof reinforced concrete casted in situ placed on 10 cm C16/20 concrete bed. The works shall include concreting of bottom slab, side- walls and covering top slab, including reinforced concrete frame for fixing of cast iron cover. All reinforced concreting shall be strictly to design, technical provisions for this kind of works and the Supervisor's instructions. 

This work item includes procurement of material, transport, mixing and casting of 0.4 water cement ratio concrete, with minimal compressive concrete strength of C25/30, with minimal waterproof value V-2 and frost resistance M-150, as well as required shuttering and curing of concrete. 

Subject to the Supervisor’s approval, Contractor shall be entitled to improve and update execution of said works, introducing acceptable pre-fabricated construction, but such approval shall not constitute any ground for variation order and/or any additional payment. 

Measurement and Payment


Payment shall be made per m³ of reinforced concrete for completely constructed manhole.

3.1.7.1 10 cm Leveling C16/20 Concrete Bed (93-025/421)

3.1.7.2 20 cm Bottom C25/30 Reinforced Concrete Slab (93-025/422)

3.1.7.3 20 cm Side C25/30 Reinforced Concrete Walls (93-025/423)

3.1.7.4 20 cm Top C25/30 Reinforced Concrete Slab (93-025/424) 

3.1.7.5 Smooth Reinforcing Bars 240/360 & Ribbed Reinforcing Bars 400/500 (93-025/425) 

3.1.7.6 Reinforcing Welded Fabric 500/560 (93-025/426)

3.1.8 ANCHOR BLOCKS (91-025/430)

Description 

Construction of anchor blocks at horizontal and vertical deflexion of pipeline, as well as concrete support block in case of a very steep pipeline alignment, or as supporting elements in manholes, or other similar location. Anchor blocks shall be made of C 16/20 and their dimensions shall be subject of detailed design. The scope of works shall include procurement of material, transport, mixing and casting of concrete, required shuttering and curing of concrete. 

Measurement and Payment


Payment shall be made per m³ of concrete for completely constructed anchor blocks.

3.1.9 MANHOLE COVERS (93-025/440)

Description


Cast iron manhole covers in accordance with EN124, i.e. class D400 and B125. Procurement, transport and fixing of 600 mm dia. cast iron covers for manholes. Each cover shall seat in a reinforced concrete frame. 

Measurement and Payment


The payment of works is made per piece of completely fixed cover.

3.1.9.1 D400, Ø600 mm (93-025/441)
3.1.9.2 B125, Ø600 mm (93-025/442)
3.1.10 STEP IRON (93-025/450)

Description


Procurement, transport and fixing of step iron according to DIN 1211. Step irons for staggered manhole steps - Part 1: Brickwork and in-situ concrete manhole step irons

Measurement and Payment


The payment of works is made per piece of completely fixed step iron.

3.1.11 TIMBERING & BRACING OF TRENCHES & FOUNDATION PITS (91-080-20/100)

Description

Securing and bracing of lateral excavation sides, as well as securing of the adjacent structures is made according to the land nature, that is, position of the adjacent structures, and all labour related to these activities shall be fully Contractors responsibility.
Timber must be health, dry, suite to current technical descriptions, with dimensions as required on site. 

Measurement and Payment

Payment shall be made per unit prices  m2 actually secured and braced area.
3.1.12 STEEL PROTECTION PIPE (93-025/460)
Description

Procurement, transportation and montage of the steel protection pipe Ø219,1 mm, d=4 mm.  The steel protection pipe shall be placed at the water supply section which is located under the wall foundation structure. The price shall include all materials and man power required.

Measurement and Payment


The payment of works is made per m1 of completely placed pipe.  
3.1.13 EXTERNAL HYDRANT CABINET (93-025/470)

Description


Procurement, transport and assembly of cabinets for accommodation of standing type fire hydrants cabinet, dimensions 1080 x 564 x 252 mm. The cabinet is protected against corrosion by coating with two layers of anticorrosive primer and final painting in red colour. 

Equipment in the fire hydrant cabinet:

· one piece of hose ( 52 mm, length 15 m 

· one nozzle (52 mm and a clip,

· one spanner for FF hydrant.

· one spanner ABC.

· one spanner C.

The cabinet shall be placed near the hydrant, on steel supports fixed on two concrete anchors, in accordance with fire protection regulations, design and Supervisor's instructions.

Measurement and Payment


The payment is made per piece of completely installed cabinet.
3.1.14 BORING UNDER THE EXISTING ROAD STRUCTURE (93-025/480)

Description


Boring under the existing road structure for water pipeline diameter DN125.

Measurement and Payment


The payment of works is made per m1 of completely executed pipeline. 
AS-BUILT STAGE (93-025/500)

3.1.15 SURVEYING OF EXTERNAL WATER SUPPLY (93-025/510)

Description


Survey of the executed works. After complete installation of the external water pipe network, but prior backfilling, the pipelines, hydrants, manholes, house connections and other facilities in the mains shall be surveyed. 

Payment


The payment of works is made per m' of the completely surveyed network.
4  EXTERNAL SANITARY SEWERAGE (93-030)

General

All works related to external sanitary sewage systems shall be executed fully in accordance with the Final Design and applicable standards, namely:

	ICS Number
	Standard Number
	Year
	TITLE

	93.030
	ISO 4435
	2003
	Plastics piping systems for non-pressure underground drainage and sewerage -- Unplasticized poly(vinyl chloride) (PVC-U)

	
	ISO/TR 7073
	1988
	Recommended techniques for the installation of unplasticized poly(vinyl chloride) (PVC-U) buried drains and sewers


The works related to the external sanitary sewage systems shall be executed by qualified work force only, respecting technical specifications and prevailing regulations, national and international standards for such type of works.

The Contractor shall be under the obligation to submit and present all required attests for used material prior commencement of subject works. Presented attest shell be issued at least one year prior commencement of subject works

The external sanitary sewage system shall be designed to be made of the Unplasticized poly(vinyl chloride) (PVC-U) pipes, then the Contractor shall strictly observe the following standards:

	ICS Number
	Standard Number
	Year
	TITLE

	23.040
	SRPS EN 1401-1
	2008
	Plastics piping systems for non-pressure underground drainage and sewerage - Unplasticized poly(vinyl chloride) (PVC-U) - Part 1: Specifications for pipes, fittings and the system

	
	SRPS ENV 1401-3
	2008
	Plastics piping systems for non-pressure underground drainage and sewerage - Unplasticized poly(vinyl chloride) (PVC-U) - Part 3: Guidance for installation


Laying of Pipes

In addition to the requirements given in the design and safety regulations, the following requirements must also be fulfilled:

· all rocks and coarse stones removed from the trench

· prior to installation of pipes, the trench must be dried (pumping out, drain pipes).

The width of trench is dictated by the requirements i.e. regulations for laying the pipes Minimum width of trench should be D + 2 x (20 - 35 cm) (where D is external pipe diameter), but not less than 0.8 m. Generally, the trench width depends on the method of foundation, shoring and installation. 
The level for laying the pipes shall be determined by means of a precise levelling instrument, which is not separately paid but included in the unit price of the completely installed sewage system. The interior of the pipes must be smooth. Ends of pipes must remain intact during installation, with sharp edges, and face surfaces perpendicular to the pipe axes.

Embedding of Pipes in the Ground

Shaping of bed is of crucial importance for the carrying capacity of piping. Namely, the bed of pipe determines a uniform distribution of pressure in the range of the pipe-resting surface. Angle of resting must not be lower than 60°. Angle is determined on the basis of the structural calculation. The laying of pipes, which represents the dotted bedding (e.g. directly on levelled bottom of excavation, on sand or concrete sub grade without shaping a semicircular bed) is not permitted. The pipe must rest uniformly in the bedding along its entire length. In any case it is necessary to avoid dotty supporting. Therefore, excavation for sleeve must be made so as to provide sufficient width and depth – that sleeve would not represent a spot support. This also applies for the phase of connecting. The sleeve (connecting point) shall be covered over when I permeability test is finished. Due to different types of sub grade for embedding the piping, there is no a general rule but the method of pipes embedding is determined for each case separately.

Bedding in Natural Ground

Suitable in sand or sand-gravel soil (exceptionally in loose mixed soil). After levelling and stabilization of the trench bottom, semicircular bedding shall be formed which matches the external side of the pipe. The depth of bedding depends on the rest angle, which is determined from the structural calculation. The shaping shall be carried out with profile and moulding bar.

Shaping one semi-circular bedding at rest angle of 60° easily makes the bedding. The next operations are filling under sides and ramming of material to the height of the resting (according to structural calculation). By compaction of filled material it is necessary to achieve minimum density of original soil composition. Lying on the flat bottom of the trench without previous shaping of bedding is not allowed.

Storage and Handling

The pipes must not be dragged nor thrown down. It is recommended to protect (cover) them somehow, however, for a short period of time they may be left outdoors. When stored the pipes should rest along their entire length on the surface to avoid their eventual deformation. The height of stacked pipes should be determined so that the pipes in the lowest row maintain their circular section. It is recommended that the height of piled pipes be max. two meters. 

Connecting of Pipes

The pipes and fittings are connected by means of a sleeve with a rubber ring, fully in accordance with the manufacturer’s instructions. Before connecting, the interior surface of sleeve and rubber ring shall be cleaned as well as the end of the pipe to be inserted. End of pipe, before connecting, shall be covered with potassium soap, ordinary soap or any other equivalent material as recommended by the pipe manufacturer. The pipe shall be inserted into a collar to the sign showing the depth of insertion, i.e. 5(10 mm of free space shall be left (for acceptance of eventual dilatations). Shortening of pipes shall be done with saws having fine teeth at a right angle.  Chamfer of a cut end of the pipe is made at an angle of about 15° with a file or any other suitable tool. All installed pipes must have required test certificates. Before their installation, the pipes must be visually inspected and all damaged pipes discarded. Special attention should be paid to PVC pipes at ambient temperature since at low temperatures (below 0°C) the pipes become very brittle and at high temperatures (above 20°C) they become soft. All fittings are made of UPVC (unplasticized PVC), of the same material as the pipes. Together with the pipes it is necessary to purchase also some special fittings for installation of PVC pipes in the walls of manholes and other walls.

Erection of Pipeline

The Contractor shall be liable to purchase and unload beside the trench only the pipes indicated in the design, which shall be controlled by the Supervisor. The pipes are installed manually using appropriate tools. Exceptionally, the pipes of larger sections shall be installed by means of a device for erection. Erection works may start only after all preliminary works are finished, i.e.:

1. The trench is excavated as defined in the design and adjusted per direction and level.

2. Height levels are marked with pegs at the level of finished grade.

3. Pipe and connecting material (with all pertaining parts) is ready and distributed along the trench.

4. Before they are lowered in the trench, the pipes shall be inspected and all damaged ends cut or repaired with cutting tools or tools for manual sharpening of pipe ends. 

5. All pipes must be laid so that they lay along their entire length on the bottom of the trench or surface of concrete bed.

6. The fitter shall check accuracy of the finished grade of the piping that is laid and installed by means of crosses, taking care to pack the pipes properly (check by loading the pipes). Complete erection of pipes and parts shall be made fully in accordance with the layouts, longitudinal sections and other detailed drawings. All pipes must be laid so that their axes fully match specified positions in horizontal and vertical directions (within tolerances)

Every indicated level in longitudinal sections must be observed in order to ensure hydraulically correct water stream and also to avoid “collision” with other underground infrastructure. Prior to control under test pressure, the pipes must be covered with a layer of selected material 30cm thick above the top point of the pipe, and then with a layer of fine-grained material (about 15 cm). All joints should be left free in order to check them during the test pressure. The pipes are cover in order to prevent their movement during testing (particularly the light-weigh pipes of smaller diameters). After control under test pressure and acceptance of the piping, the joints shall be covered over (first with sand, and then with granulated material). To avoid damage of uncovered locations, the backfilling shall be performed immediately after the completion of the testing under test pressure

Related Works

Execution of the external sanitary sewerage system works shall for each particular case include substantial portion of works, which have been specified elsewhere in this section Civil Engineering Works (93), such as:

· PRELIMINARY WORKS (93-010)

· EARTH WORKS (93-020)

· TOPSOIL REMUVAL (93-020/100)

· EXCAVATION (93-020/200)

· BEDDINGS AND SUB-BASES (93-020/300)

· BACKFILLING (93-020/400)
· CAST IRON FIXTURES (93-025/130)

· SURVAYING OF AS-BUILD DOCIMENTATION (93-025/510)

· TRANSPORTATION OF SUPLUS MATERIALS (53-100)

as well as: 

· TIMBERING & BRACING OF TRENCHES & FOUNDATION PITS (91-080-20/100)

· CONCRETE & REINFORCE CONCRETE WORKS (91-080-40)

which works are specified in the section Buildings (91), subsequently such technical specifications shall not be repeated within this section external sanitary sewerage system works, but rather references shall be made to such already existing technical specification.

Measurement and Payment


The calculation of works is made based on actually executed works. Each unit price, for every specific item includes all required material and accessory material (with waste), human and mechanical work, external and site transport, fabrication, use of tools, energy. scaffolds, formwork, moulds, etc., as well as all other expenses and expenditures in connection with the execution of these works. 
INSTALLATION WORKS (93-030/100)

4.1.1 PVC SANITARY SEWAGE PIPES (93-030/110)

Description


Procurement, haulage, distribution along the whole trench length and assembly of PVC pipes in it, SRPS-EN1401, SDR4. The pipes shall be carefully laid on sand bedding and adjusted to designed axis and reference level. The work shall strictly comply with the technical terms for this type of pipes, drawings and the Supervisor's approval. The price shall include all materials, waste, distribution of pipes along the trench, inspection of each pipe and joint, lowering of pipes onto sand bedding and joining.

4.1.1.1 PVC Pipe Ø125 (93-030/111)
4.1.1.2 PVC Pipe Ø160 (93-030/112)

Measurement and Payment


The payment of works is made per m1 of completely assembled pipes depending on diameter.
4.1.2 CONCRETE PROTECTION PIPE (93-030/120)

Description


Procurement, transportation and montage of the concrete protection pipe Ø300 mm, d=45 mm.  The concrete protection pipe shall be placed at the sanitary sewage section which is located under the wall foundation structure. The price shall include all materials and man power required.

Measurement and Payment


The payment of works is made per m1 of completely placed  pipe.  

HYDRAULIC TEST (93-030/200)

General

For quality control of executed works and incorporated material it is necessary to test the pipeline. No infiltration of water is permitted (inflow of external water into pipe) nor ex-filtration (loss of wastewater from the pipe). Both phenomena affect the stability, and penetration of wastewater in soil may cause unfavourable sanitary consequences. To ensure required water tightness it is necessary to protect the pipes and channels to be waterproof, and the joints must tight fully. All joints and pipeline shall be tested as follows:

Filling of Pipeline

The pipeline is filled gradually from the lowest end and, when filled, it is allowed to stay for one hour before the commencement of testing in order to eliminate air. The pipeline is kept under pressure of 0.4 bar (4 m water column) in relation to the lowest point.

Duration of Testing and Criteria for Proper Functioning

Equipment suitable for testing shall be provided. The system shall be considered satisfactory if, during testing (for 15 minutes), it is not necessary to add more than 0.02 lit per m2 of internal surface of the pipeline. If any defects (leakage) shall occur during testing then the critical points must be detected and the process of control stopped. Repair of the system shall only include a replacement of faulty material (gluing and alike is not permitted). After repair, the entire test procedure shall be repeated. Inspection of water tightness shall be done before the pipeline is finally buried. 

Test Procedure

Ends of channel shall be closed with a suitable type of blind flanges, which have openings for connection of two hoses (one for water supply into channel and another for air exhaust). The channel is filled with water from a mobile tank (volume max. 55 lit), which is placed at the height of 4 m above the top point of the pipe. After that, the channel is filled with water and required level is obtained in the tank. During the test, this level is maintained by additional pouring of water, the quantity of which must be measured (on the basis of the quantity of added water the proper functioning of installed pipeline is assessed). Depending on the situation, the Supervisor shall define the testing for the particular sewage system.

Measurement and Payment

The calculation of the performed works is made per m' of the completely purchased, installed and tested pipeline (in accordance with all previously described), including all taxes and dues, if any.

OTHER WORKS (93-030/400)

4.1.3 CONNECTIONS TO EXISTING MANHOLES (93-030/410)

Description


Connections of designed installation to existing manholes. The price includes all necessarily works (cutting of existing manhole, fixing of pipes, reinstatement of manhole, etc.)

Measurement and Payment


The payment of works is made per each completed connection.

4.1.4 SEWERAGE CASTED IN-SITY CIRCULAR REVISION SHAFTS (93-030/420)

Description 

Construct circular revision shafts for sewerage, from reinforced concrete C25/30  with additive for water tightness, interior diameter 100 cm, and wall thickness is d=15cm. All with wire-mesh reinforcement (8 mm, depth in accordance with the design. Bottom of sewerage revision shafts should be made of concrete d=15cm, with channel pipe built above RC slab made in cement mortar, in cement-sand ratio 1:3. In the direction of flow of sewerage, make a channel with a diameter that is half the size of discharge pipe in appropriate slope. Sides next to the yard gullies should be made in inclination of 1% toward the channel. The channel and inclining bottom should be polished to black shine. In each shaft along the vertical wall there should be cast iron step irons at 30 cm, 40 cm wide, and  overhanging from the wall at a distance of 15 cm, and with an embedded part into the entire depth of the wall type DIN 1211 or equivalent quality. When calculating, the height from the upper surface of the floor of the shaft to the upper surface of the cover shall be taken into account.

Measurement and Payment


Payment shall be made per m³ of completely constructed manhole.
4.1.5 MANHOLE COVERS (93-030/430)

Description


Cast iron manhole covers in accordance with EN124, i.e. EN124 class C250, EN124 Test load 250kN. Procurement, transport and fixing of 600 mm dia. cast iron covers for manholes. Each cover shall seat in a reinforced concrete frame. 

Measurement and Payment


The payment of works is made per psc of completely fixed cover. 
4.1.6 STEP IRON (93-039/440)

Description


Procurement, transport and fixing of step iron according to DIN 1211. 
Measurement and Payment


The payment of works is made per piece of completely fixed step iron.
4.1.7 YARD GULLIES (93-039/450)

Description


Procurement and mounting of 60 cm deep cast iron yard gullies on yard gully verticals for ø125 mm profile. Mounting of the yard gully 2cm under the final level of the pavement and connect it to the yard gully vertical and with the sewerage network.

Measurement and Payment


The payment of works is made per piece of completely mounted yard gully.
4.1.8 TIMBERING & BRACING OF TRENCHES & FOUNDATION PITS  (91-080-20/100)

Description

Securing and bracing of lateral excavation sides, as well as securing of the adjacent structures is made according to the land nature, that is, position of the adjacent structures, and all labour related to these activities shall be fully Contractors responsibility.
Timber must be health, dry, suite to current technical descriptions, with dimensions as required on site. 

Measurement and Payment

Payment shall be made as per m2 actually secured and braced area.
AS-BUILT STAGE (93-030/500)

4.1.9 SURVEYING EXTERNAL SEWAGE SYSTEM (93-030/510)

Description


The external sanitary and storm water sewage systems shall be surveyed after acceptance, but prior backfilling, i.e. surveying of manhole positions, distance (length of sections), pipe diameters in each section, ground levels (top of the manhole) and levels of pipe bottoms, position and connection to gullies, etc. 

Measurement and Payment


The payment of works is made on lump sum basis for the completely surveyed network.
SURFACE DRAINAGE CHANNELS (93-030/600)

4.1.10 DRAIN CHANNEL (93-030/610)

Description


Build a 100 mm wide cast iron drain channel (e.g. ACO DRAIN Multiline V 100), for class B125 load, in the three-side concrete base d=20 cm, C25/30, with appropriate channel slope for connecting to sewerage.  
Measurement and Payment 


The calculation of the performed works shall be m¹ of drain channel and the base.

4.1.11 CONCRETE GULLIES (93-030/620)

Description


Procurement and assembly cast iron gullies 300/125 mm, with embedded cast iron grating (300 mm above the gullies and skip with a hook for removal of sludge from drain channel.
Measurement and Payment 


Installed yard gullies, connected to sewerage network, calculated per piece.


5  EXTERNAL ELECTRIC INSTALLATION (29-020)

General

In respect of the all foreseen works, the Contractor shall be fully familiar with all Final Design details, as well as with all local regulations, local standards (SRPS), common practice of trade and circumstances for their execution.

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 prevail, always provided that such ruling shall be fully in compliance with, and shall be based on the subject local regulations, local standards (SRPS), as well as in accordance with common practice of trade. 

All works must be carried out precisely and professionally. Prior to application, the Supervisor must examine all material and all his comments referring to material and quality of work shall be obligatory for the Contractor. The agreed prices include all fully completed works, the final product, and ready for use.

The Contractor shall be responsible for any and all damages caused by the Contractor during any works, to any third party, structure, main building or adjacent buildings, and any and all repair works and compensations of any kind shall be at the Contractor’s expense

Upon completion of the works, the Contractor shall be liable to carry out all specified tests and measurements and submit written certificates in the form of attest to the Supervisor.

Electric Power Cable Installation Lying

Cable installation lying is not recommended if outside temperature is lower than - 5( C, or, cables shall be previously heated and laid as soon as possible.

Prior to commencement cable laying, the Contractor shall be liable to verify if drum is not secured (cable ends are not closed in factory) or cable is cut for voltage test; to close cable ends accordingly, immediately upon completion of tests; to inspect entire trench and check if it is ready for cable laying. During cable acceptance on drum, it is necessary to remove attest on factory testing from drum and check the data and compare them with drum plate. If there is no attest, voltage test shall be conducted on cable.
Power cables are laid into earth, water, and ducts, on piers, over bridges and similar. Cable run shall be selected to fulfil optimal Engineering and economic conditions and be in compliance with existing underground installations, along with approval of competent land development authority. Lying of cables is carried out manually or mechanically, where permissible bending semi-diameters and allowed traction forces shall be observed. Permissible bending semi diameters for 1 kV cables with PVC insulation are 12D (external cable diameter. Use of sheaves for spreading is recommended on hardly accessible or dangerous places (slide of land or other materials). It is forbidden to spread cables using motor vehicle, towing on ground, cable braiding (twisting), cable throwing into trench, rupture or bending over permissible limit. Upon cable laying and prior to filling of routing (run), competent survey authority should carry out cable run survey. Ends of laid cable should be designated using plates containing basic data on cable and designation of cable run (routing). It is recommended direct laying of power cables into ground, into cable trench, which depth and width depend on cable nominal voltage, soil type, number of cables laid in the trench and intersection with other underground installations.

An usual and common depth of cable digging into soil is 0.7-0.8 m for cables. Deviations are allowed on smaller lengths regarding intersection with other installations and in case of unfavourable laying conditions (rocky soil). As for road and street crossing, digging depth should be 1m for all voltage levels.

Common cable bedding procedure onto 20cm sand or fine-grained excavation earth shall be applied for the first layer next to cable. Mechanical protection made of 2 mm thick plastic shield shall be placed above laid cables and red warning plastic strip "CAUTION ELECTRIC POWER CABLE” shall be placed at 0.4 m further above cables.

Approaching or intersecting with other underground installations shall be dealt and described separately for each type of installations:

In case of approaching and intersecting with water supply and sewage system; (i) at places of intersection, water supply and sewage system pipes can be laid beneath or above power cable. Vertical spacing at place of intersection must be at least 5 m, and if cable is protected from mechanical damages using concrete or iron pipes 1m each from both sides, spacing at place of intersection should be at least 1m; (ii) parallel laying of power cables is not allowed above or beneath water supply or sewage pipes; (iii) parallel laying of power cables and pipes for water supply and sewage system is allowed in horizontal plane, where horizontal spacing must be larger than 0.5 m, and if cable is protected from mechanical damages using concrete or iron pipes, spacing should be larger than 0.25 m; (iv) trench excavation for parallel run and at places of intersection must be carried out manually without mechanical means in order to prevent cable damage.

In case of approaching and intersecting with heated-water pipeline: (i) at places of intersection, pipes of heated-water pipeline are laid above power cable, where vertical spacing must be larger than 0.5 m for 1 kV cables; (ii) intersection must not be carried out in heated-water pipeline ducts and manholes; (iii) parallel laying of power cables is not allowed above and beneath of pipes for hot-water pipeline; (iv) parallel laying of power cables and pipes for heated-water pipeline is allowed in horizontal plane, where horizontal spacing must be larger than 0.5 m for 1 kV cables; (v) if it is not possible to observe the mentioned spacing, appropriate thermal protection shall be placed or cables with braided polyethylene insulation shall be laid at those places; (vi) trench excavation for parallel run (routing) and at places of intersection shall be carried out manually without mechanical means in order to prevent cable damage. 

In case of approaching and intersecting with roads: (i) intersecting angle should be as closer to 90( as possible, and not lesser than 30(; (ii) power cables should be laid in hard plastic PVC pipes for cable sewage system with 110 mm diameter. These pipes must be longer by 1m from external road edge and pipe ends shall be marked with standard cable designations; (iii) vertical spacing between upper road surface edge and power cable must be larger than 1m; (iv) as for approaching and parallel routing of power cables with roads, horizontal spacing from road surface edge must be larger than 1m.

In case of approaching and intersecting with telecommunication and IT cables: (i) intersecting angle should be as closer to 90( as possible, and not lesser than 45(; (ii) power cables are laid beneath telecommunication cables at places of intersection, where vertical spacing must be larger than 0.3 m for 1 kV cables; (iii) approaching and parallel routing of power cables and telecommunication cables is allowed, where horizontal spacing must be larger than 0.3 m for 1 kV cables; (iv) if mentioned spacing cannot be achieved, then cables are placed into2-3 m long protective tubes, power cables into electric conducting tubes, and telecommunication cable in electric non-conducting tubes, where spacing must be higher than 0.3 m; (v) trench excavation for parallel routing and at places of intersection must be carried out manually without mechanical means in order to prevent cable damage.

In case of approaching and intersecting of power cables: (i) vertical spacing must be larger than 0.2 m at places of intersection for power cables, where lower voltage cables are laid above higher voltage cables; (ii) during parallel routing, horizontal spacing must be larger than 0.07 m.At the same trench, 1 kV cables and higher voltage cables, as well as higher voltage cables mutually, must be separated with line of bricks or other insulating material.

In case of approaching to buildings, which connection for each separate building is covered under indoor installation section (91-140-50), parallel routing for power cables near foundations or walls of buildings, that is, frontage (building) line must be at a distance of 0.5 m, and when there are more cables in trench, spacing should be not less than 0.3 m.

Telecommunication and IT Cable Installation Laying

Cables are generally laid from movable drum by unrolling. If cable is laid from an immovable drum cable rollers shall be used i.e. entailing of cables on the ground or on the bottom of the trench is not allowed. If for any reason using rollers is not possible cable may be laid manually provided however that the allowed load for workers is not exceeded (25 kg maximum) and cable must not be bent under minimum allowed bending diameter.

Cable is laid approximately at the middle of trench with reserve. During laying of several cables into the same trench, care should be taken that they do not intersect or overlap. At the points of cable lengths end an overlap of at least 1 ÷ 1,5 m is left in accordance with the guidelines of the manufacturer of the equipment and cables.

Cable bending curvatures in order to reach the extension shall be about 50% bigger than minimum allowed bending curvature in order to avoid radial forces.

Along with telephone cable, into the same trench without limitation the following cables may be laid:

· Coaxial cables for TV cable distribution systems

· Fibre optic cables for any purpose

Horizontal distance between telephone cable and power cable (including high power antenna feeder cables) shall be at least 50 cm. If the distance is less special protective measures shall be provided. 

The angle of intersection of ТТ & IT cables and power cables shall be 90º and at least 45º. If angle is less, this is the case of parallel guiding. At the occasion of intersection ТТ and/or IT cable is always on top of the power cable with vertical distance of at least 30 cm for low voltage cables and 50 cm for high voltage cables. 

Cables are at 5 m distances marked with lead clips with the following data written on them: (i) type of cable and construction; (ii) month and year of laying and (iii) number of the cable from the design i.e. the number given by the authorized TELEKOM department.

Common cable bedding procedure onto 20cm sand or fine-grained excavation earth shall be applied for the first layer next to cable. Mechanical protection made of 2 mm thick plastic shield shall be placed above laid cables (two parallel series if there are several cables). Approximately at the middle of the trench depth yellow warning strip with "CAUTION TELEKOM CABLE” written on it shall be placed.

Under the barriers: roads, railroads, embankments etc. hard plastic conduits of Ø125 mm inner diameter shall be placed. At least two parallel conduits shall be laid. Conduits are laid down into the layer of sand or concrete depending on the load. Minimum depth for installation conduits is 0,8 m between upper border of the conduits and surface level. Intersection with barriers is at the angle of 90º and minimum angle of intersection is 45º. Optical, TT, TV and/or any IT shall bi entered into building through previously mounted Ø110mm protection pipes and shall further be led to a building’s „Data rack“.

Execution of the external electric power supply system works, shall for each particular case include substantial portion of works, which have been specified elsewhere in this section Civil Engineering Works (93), such as:

· PRELIMINARY WORKS (93-010)

· EARTH WORKS (93-020)

· TOPSOIL REMUVAL (93-020/100)

· EXCAVATION (93-020/200)

· BEDDINGS AND SUB-BASES (93-020/300)

· BACKFILLING (93-020/400)

· CAST IRON FIXTURES (93-039/100)

· SURVAYING OF AS-BUILD DOCIMENTATION (93-039/200)

· TRANSPORTATION OF SUPLUS MATERIALS (53-100)

as well as: 

· TIMBERING & BRACING OF TRENCHES & FOUNDATION PITS (91-080-20/100)

· CONCRETE & REINFORCE CONCRETE WORKS (91-080-40)

Inserting Cables Through Cable Ducts:

· One cable only shall be inserted through one duct. Insertion of several cables through the same tube is allowed if total diameter of all cables does not exceed 60 mm. Fibre optic cables i.e. PE tubes for blowing in of fibre optic cables should be inserted through separate tubes. Splicing of cables in ducts is not allowed.

· Cables are inserted first through tubes of the lowest row – according to plan given in the design. In manholes cables are placed on consoles at lateral walls.

· Insertion of cables through several manholes without splicing is allowed if maximum pulling force specified for those cable types is not exceeded.

· Insertion of cables is done by manual or motor winch. Control of pulling force during cable insertion is obligatory. The best solution is when the winch is equipped with a friction clutch slipping through in case the pre-set pulling force exceeded. Connection between traction rope and cable is achieved using steel sock. Cable is drawn in the direction of the tube axis in order to minimize friction. Rollers directing traction rope shall be used if necessary.

· For reduction of friction in tubes lubricating materials may be used. The best solution is blowing plastic balls of several tenths of mm diameter, which owing to static electricity stick to the inner part of tubes and substantially reduce friction resistance.

· Insertion of cables shall be done from the drums being distributed according to predefined arrangement given in work organization.

· Prior to insertion of cables through the canalisation tube it should be cleaned using brush performing at the same time tube correctness check.

· Upon completion of cable insertion damaged and pulled sections shall be cut from cable ends. Care should be taken that enough spare cable is left for placing on the consoles of the manholes and for cable joint overlap.
EXTERNAL POWER SUPPLY (29-020/100)

	ICS
	Standard number
	Year
	Title in English

	29.020
	SRPS IEC 529
	1995
	Degrees of protection provided by enclosures (IP code)

	
	SRPS N.A9.002
	1982
	Identification of apparatus terminals – General rules for terminal marking using an alphanumeric notation

	
	SRPS N.A9.005
	1985
	Code of designations of colours


5.1.1 DISTRIBUTION BOARD RO-SR (29-020/110)

Description


Distribution board RO-SR for outdoor mounting, similar to type GW 46 005 in protection IP65, GEWISS with built-in busbars, complete wiring and the following built-in equipment:

	1
	Four-pole protective differential current device, error current 0,5A; 400V, 50Hz, nominal current 25A, (similar to type BC 25 "SCHRACK"):
	pcs.
	1

	2
	High performance melting single pole fuse, type NV125/16A
	pcs.
	8

	3
	Single-pole door-mounted switch, three-position 1-0-2, with zero position, 10A, 230V, 50Hz
	pcs.
	2

	4
	made of pickled sheet with protection IP43 with built-in busbars, complete wiring and the following built-in equipment:
	pcs.
	1

	5
	Single-pole contactor, for vertical mounting, with thread for voltage  220 V, 50 Hz, with 2 working and 2 idle spare contacts, nominal current  25A
	pcs.
	7

	6
	Auxiliary relay, for vertical mounting, with thread for voltage 220 V, 50 Hz, with 4+4 working auxiliary contacts, nominal current  6A similar to type DILER 40 40E+DILA-XHI40 MOELLER
	pcs.
	1

	7
	Forel device with sensor 
	pcs.
	1

	8
	Light with fluo tube 18W, with a switch, set
	pcs.
	1

	9
	All other small unspecified material, as needed
	pcs.
	1

	10
	Metal conduits for inserting into appropriate part of the panel (type of conduit in accordance with type of cable and cross section of cable wiring) and serial clamps of appropriate sizes and in appropriate number
	set
	1

	11
	Sign plates, metal, with text written in relief 
	set
	1


Payment


The payment of works shall be made per completely finished distribution bord. 
5.1.2 EARTHING INSTALLATION (29-020/120)
	ICS number
	Standard number
	Year
	Title in English

	77.140.40
	SRPS C.K5.030
	1972
	Galvanized steel strips for earthing - Technical requirements for manufacture and delivery


5.1.2.1 Supply of material and construction of earthing tape (29-020/121)

Description

Supply of material and construction of earthing tape, by means of  FeZn tape 25 x 4mm. Leave outlets, FeZn tapes 25x4mm, from the earthing rod, for connecting to SIP, measuring joints- KPO on facades of individual buildings. Tape shall be laid in already excavated trench at 70% of the route and 30% along the wall and already mounted cabinet in the smithy building.

Payment


The payment of works shall be made per m¹ of the completely executed works.
5.1.2.2 Construction of outlet from the earthing rod for connection to KPO and SIP (29-020/122)

Description

Construction of outlet from the earthing rod for connection to KPO and SIP for all buildings with tape FeZn 25x4mm
Payment


The payment of works shall be made per complete.
5.1.2.3 Construction of outlet from the earthing rod for connection for measuring joints (29-020/123)

Description

Construction of outlet from the earthing rod for connection for measuring joints of lightning installation on Museum building, with tape FeZn 25x4mm
Payment


The payment of works shall be made per complete
5.1.2.4 Construction of outlet from the earthing rod for future lighting  (29-020/124)

Description

Construction of outlet from the earthing rod for connection for possible future outdoor lighting with tape FeZn 25x4mm
Payment


The payment of works shall be made per complete.
5.1.2.5 Cross piece tape-tape  (29-020/125)

Payment


The payment of works shall be made per pcs.
5.1.2.6 Supply and mounting of other small unforeseen material   (29-020/126)

Payment


The payment of works shall be made on lump sum basis for the completely executed works.

5.1.2.7 Review and control of  lightning installation, (29-020/127)

Description

Review and control of  lightning installation, measuring resistance of earthing on each test joint, issuing attestations and technical acceptance of completed works.
Payment


The payment of works shall be made per complete.
5.1.2.8 Supply of material and construction of earthing tape  (29-020/128)

Description

Supply of material and construction of earthing tape, by means of   FeZn tape 25 x 4mm. Leave outlets, FeZn tape 25x4mm, from the earthing rod, for connecting to RO-SP. Tape is placed in already excavated trench.
Payment


The payment of works shall be made per m¹ for the completely executed works.
5.1.2.9 Supply of steel seamless pipes ф 1"  (29-020/129)

Description

Supply of steel seamless pipes ф 1" (mechanical protection of cable) and placing on retaining walls on cable route. Fastening on the wall, together with cutting to dimensions between lights.
Payment


The payment of works shall be made per m¹ for the completely executed works.
EXTERNAL INSTALLATIONS (29-020/200)

	ICS number
	Standard number
	Year
	Title in English

	29.020
	EN 50174-1 
	2008
	Information technology - Cabling installation - Part 1: Installation Specification and quality assurance - Requirements for installers of information technology cabling

	
	SRPS IEC 529
	1995
	Degrees of protection provided by enclosures (IP code)


5.1.3 CABLES (29-020/210)

Description


The scope of works shall include supply, wiring through pipes, laying into previously excavated trench montage, connection of TT and IT cables. Including all required installation material, testing and commissioning, fully in accordance with requirements prescribed by the competent local “telecom” company 

Payment


The payment of works shall be made per m¹ of the completely executed works.
5.1.3.1 Supply and placement of cable PP00 4x25mm2 , 1 kV (29-020/211)

5.1.3.2 Supply and placement of cable PP00 4x10mm2 , 1 kV (29-020/212)

5.1.3.3 Supply and placement of cable PP00 4x10mm2 , 1 kV (29-020/213)

Payment


The payment of works shall be made per m¹ for the completely executed works.
5.1.3.4 Supply and assembly of cable tips for indoor mounting for cable PP00 4x25 mm2; 1 kV (29-020/214)

5.1.3.5 Supply and assembly of cable tips for indoor mounting for cable PP00 4x10 mm2; 1 kV (29-020/215)

5.1.3.6 Supply and assembly of cable tips for indoor mounting for cable PP00 4x10 mm2; 1 kV (29-020/216)

Payment


The payment of works shall be made per piece.
5.1.3.7 Supply and laying of telephone cable TK59 3x4x0,6mm (29-020/217)

Description

Supply and laying of telephone cable TK59 3x4x0,6mm by running through already mounted PVC fi 100mm pipe in the trench.

Payment


The payment of works shall be made per m¹ for the completely executed works.
5.1.3.8 Supply and laying of cable JH(St)H2x2x0,6mm (29-020/218)

Description

Supply and laying of cable JH(St)H2x2x0,6mm by running through PVC  fi 100mm pipe in the trench.
Payment


The payment of works shall be made per m¹ for the completely executed works.
5.1.3.9 Supply and laying of cable PP00 2x2,5 mm2 (29-020/219)

Description

Supply and laying of cable PP00 2x2,5 mm2 by running through PVC  fi 100mm pipe in the trench.
Payment


The payment of works shall be made per m¹ for the completely executed works.
5.1.3.10 Supply and assembly of cable tips for indoor mounting for cable TK59(29-020/220) 

5.1.3.11 Supply and assembly of cable tips for indoor mounting for cable JH(St)H2x0,6mm (29-020/221)

5.1.3.12 Supply and assembly of cable tips for mounting for cable PP00 2x2,5mm2 (29-020/222)

Payment


The payment of works shall be made per piece.
5.1.3.13 Supply and placement of cable PP00 4x10mm2 , 1 kV. (29-020/223)

5.1.3.14 Supply and placement of cable PP00-Y 3x2,5mm2 , 1 kV. (29-020/224)

5.1.3.15 Supply and laying of control cable PP00 12x1,5mm2 , 1 kV. (29-020/225)

Payment


The payment of works shall be made per m¹ for the completely executed works.
5.1.4 CONSTRUCTION OF PAD FOUNDATION (29-020/230)

Description


Construction of pad foundation dim. 70x50x50mm for the free standing parapet cabinet of outdoor lighting RO-SP.
Payment


The payment of works shall be made on lump sum basis for the completely executed works.

5.1.5 CONSTRUCTION OF CABLE CANALIZATION BELOW THE ROAD(29-020/240)

Description

Construction of cable canalization below the road from "cube" on concrete foundation for crossing of cables below the road. Marking the crossing, removal of upper road bed, breaking of the foundation, excavation of trench dimensions 1x1,2 m in category III ground with obstacles.  Construction of concrete bushing 10 cm thick, made of MB 10 concrete, laying of two rows of concrete  cable ducts with two Ø100 openings mm on each one  and construction of concreting of joints of cable ducts.  Construction (shaping) of concrete slipway on the ends of bottom row of cable canalization. Backfilling of the trench with gravel in 20-25 cm layers and transport of excess material.  Total for work, material and transport.
Payment


The payment of works shall be made per m¹ for the completely executed works. 
ELECTRICAL FINISHING WORKS (29-020/300)

Description


Upon finalizing all above stated installation, the Contractor shall be under the obligation to perform:

· patching walls and slabs damaged due to installation assembly works, 

· remedy of eventual technical and/or aesthetics defects of the subject building installation, cleaning and taking debris out of the building,

· 60 days test operation.

Upon completed inspection of the completed works, perform all tests as prescribed under prevailing regulations, such as:

· measuring insulation resistance of cables, electrical equipment and each piece of equipment separately and complete installation made,

· measuring transient grounding resistance,

· testing of complete installation made functioning, as well as functioning of each piece of equipment and/or installation separately, etc., 

· testing protection from voltage contact in the installation,

· measuring voltage drop in case user connection.

As well perform:

· Test contact between conductors,

· Test conductor discontinuance,

Measuring of loop receiver resistance test
Payment


The payment of works shall be made on lump sum basis for the completely executed works.

LIGHTNING & EARTHING (91-120-40)

Execution of the external lightning & earthing system works, shall for each particular case include substantial portion of works, which have been specified elsewhere in this section Civil Engineering Works (93), such as:

· PRELIMINARY WORKS (93-010)

· EARTH WORKS (93-020)

· TOPSOIL REMUVAL (93-020/100)

· EXCAVATION (93-020/200)

· BEDDINGS AND SUB-BASES (93-020/300)

· BACKFILLING (93-020/400)

· CAST IRON FIXTURES (93-039/100)

· SURVAYING OF AS-BUILD DOCIMENTATION (93-039/200)

· TRANSPORTATION OF SUPLUS MATERIALS (53-100)

as well as: 

· TIMBERING & BRACING OF TRENCHES & FOUNDATION PITS (91-080-20/100)

· CONCRETE & REINFORCE CONCRETE WORKS (91-080-40)

	ICS number
	Standard number
	Year
	Title in English

	77.140.40
	SRPS C.K5.030
	1972
	Galvanized steel strips for earthing - Technical requirements for manufacture and delivery


5.1.6 MEASURING & EARTHING ATEST ISSUANCE (91-120-40/500)

Description

The scope of works shall include required measuring and issuing the earthing attest.

Payment


The payment of works shall be made on lump sum basis.
AS-BUILT STAGE (29-020/500)

5.1.7 SURVEYING EXTERNAL ELECTRIC INSTALLATIONS (29-020/510)

Description


The external electric installations shall be surveyed after acceptance, but prior backfilling, i.e. surveying of cable horizontal and vertical position, crossings with other installation and surface structures (like road, pavement, etc. 

Payment


The payment of works is made on lump sum basis for the completely surveyed network.
5.1.8 AS-BUILT DRAWINGS (29-020/520)

Description


Based on executed survey of the executed external electric installations, as built technical documentation shall be prepared by the Contractor and delivered to the Supervisor. 
Payment


The payment of works is made on lump sum basis for the completely prepared as built technical documentation.

6 HEATING SYSTEM (23-040)

In respect of the all foreseen works, the Contractor shall be fully familiar with all Final Design details, as well as with all local regulations, local standards (SRPS), common practice of trade and circumstances for their execution.

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 prevail, always provided that such ruling shall be fully in compliance with, and shall be based on the subject local regulations, local standards (SRPS), as well as in accordance with common practice of trade. 

All works must be carried out precisely and professionally. Prior to application, the Supervisor must examine all material and all his comments referring to material and quality of work shall be obligatory for the Contractor. The agreed prices include all fully completed works, the final product, and ready for use.

PREPARATORY WORKS (23-040/100)

Description


Preparatory works include:
· Getting acquainted with Design and other documents
· Comparing the Design with as built works on the facility
· Necessary scaling and adjustments
If there should be any discrepancy between the Design, Bill of Quantities or difficulties during realization of the Design, the Contractor is obliged to immediately point out the problems to the Supervisor. 
Payment


The payment of works shall be made on lump sum basis.
HEATING PIPELINE (23-040/200)

6.1.1 PREINSULATED SEAM/SEAMLESS STEEL PIPES (23-040/210)

Description

The scope of works shall include supply and montage of the seamless preinsulated steel pipes in accordance with:

	ICS number
	Standard number
	Year
	Title in English

	23.040.99
	SRPS EN 253
	2005
	District heating pipes - Reinsulated bonded pipe systems for directly buried hot water networks - Pipe assembly of steel service pipe, polyurethane thermal insulation and outer casing of polyethylene  

	
	EN 13941
	2009
	Design and installation of reinsulated bonded pipe systems for direct heating


specifying rules for design, calculation and installation for preinsulated bonded pipe systems for buried hot water distribution and transmission networks, with pipe assemblies in accordance with EN 253, for continuous operation with hot water at various temperatures up to 120 °C and occasionally with peak temperatures up to 140 °C and maximum internal pressure.

The Reinsulated bonded pipe system shall have the following technical specification:

· Service pipe shall be the seamless steel pipe, material P235GH TC1 in accordance with SRPS EN 10216-2;

· Insulation (PUR) shall be hard C-pentane based polyurethane foam with extremely low thermal conductivity, superior mechanical and ageing performance, resistant to 149ºC, with terminal conductivity not exceeding 0,028 W/mK, (remaining below 0,035 W/mK after five years exploitation period) and minimal average density of 60 kg/m³;

· Casting waterproofing surface pipe shall be high density polyethylene (HDPE) pipe in accordance with SRPS EN 488, casting pipes are treated by corona directly in extrusion process, integrating double wire leak signalling system.

6.1.1.1 Pipes Ø 26,9 x 2,65 / Ø90 (23-040/211)

6.1.1.2 Pipes Ø 33,7 x 3,25 / Ø90 (23-040/212)

6.1.1.3 Pipes Ø 60,3 x 3,65 / Ø125 (23-040/213)

6.1.1.4 Pipes Ø 76,1 x 3,65 /Ø140 (23-040/214)

Payment


The payment of works shall be made per m¹ of the completely executed works.
6.1.2 PREINSULATED STEEL BENDS (23-040/220)

Description


The scope of works shall include supply and montage of the steel 90º reinsulated bends in accordance with EN 253, EN 448 i EN 13941 standards, bend radius R=3D: 

· Service pipe shall be the seamless steel pipe, material P235GH TC1 in accordance with SRPS EN 10216-2;

· Insulation (PUR) shall be hard C-pentane based polyurethane foam with extremely low thermal conductivity, superior mechanical and ageing performance, resistant to 149ºC, with terminal conductivity not exceeding 0,028 W/mK, (remaining below 0,035 W/mK after five years exploitation period) and minimal average density of 60 kg/m³;

· Casting waterproofing surface pipe shall be high density polyethylene (HDPE) pipe in accordance with SRPS EN 488, casting pipes are treated by corona directly in extrusion process, integrating double wire leak signalling system.

6.1.2.1 Ø 26,9 x 2,65 / Ø90 (23-040/221)

6.1.2.2 Ø 33,7 x 3,25 / Ø90 (23-040/221)

6.1.2.3 Ø 60,3 x 3,65 / Ø125 (23-040/223)

6.1.2.4 Ø 76,1 x 3,65 / Ø140 (23-040/224)

Payment


The payment of works shall be made per piece of the completely executed works.
6.1.3 PREINSULATED STEEL TEE-BENDS (23-040/240)

Description


The scope of works shall include supply and montage of the steel preinsulated Tee-bends (tier branches) in accordance with EN 253, EN 448 i EN 13941 standards.

6.1.3.1 Ø 60,3 x 3,65 / Ø125 -  Ø26,9 x 2,65 / Ø90 (23-040/241)

6.1.3.2 Ø 76,1 x 3,65 / Ø140 -  Ø33,7 x 3,25 / Ø90 (23-040/242)

Payment


The payment of works shall be made per piece of the completely executed works.
6.1.4 PREINSULATED STEEL FIX POINTS (23-040/250)

Description


The scope of works shall include supply and montage of the steel preinsulated fix points in accordance with EN 253, EN 448 i EN 13941 standards.

6.1.4.1 Ø 26,9 x 2,65 / Ø90 (23-040/251)

6.1.4.2 Ø 33,7 x 3,25 / Ø90 (23-040/252)

6.1.4.3 Ø 60,3 x 3,65 / Ø125 (23-040/253)

6.1.4.4 Ø 76,1 x 3,65 / Ø140 (23-040/253)

Payment


The payment of works shall be made per piece of the completely executed works.
6.1.5 WELDING ELECTRODES & AUXILIARY MATERIAL (23-040/255)

Description


Electrodes for welding and other small and auxiliary material.

Payment


The expenses for welding electrodes and other small and auxiliary material shall be calculated at 10% from all previous items under this section 6.2 Heating Pipeline (23-040/200).

6.1.6 HEAT SHRINKING CASINGS (23-040/260)

Description


The scope of works shall include supply and montage of the heat shrinkable casings manufactured from expanded high density polyethylene in accordance with EN 489 standard. Length of the casings shall be 600 mm. The HDPE heat shrinkable casings optionally be delivered with an inside coating of mastic The casting is supplied with heat shrinkable hose, or with “CANUSA” heat shrinkable sufficiently wide overlapping tape, mastic glue for coupling sealing, air admittance faucets, cone faucets, distances for signalling, copper signalling joints.

6.1.6.1 Ø26,9 x 2,65 (DN80) (23-040/261)

6.1.6.2 Ø33,7 x 3,25 (DN80) (23-040/262)

6.1.6.3 Ø60,3 x 3,65 (DN150) (23-040/263)

6.1.6.4 Ø76,1 x 3,65 (DN150) (23-040/264)

Payment


The payment of works shall be made per piece of the completely executed works.
6.1.7 PEHD CASINGS (23-040/270)

Description


The scope of works shall include supply and montage of the PEHD L=300 mm casing and neoprene sealing rings, which are used for covering wall openings. 

6.1.7.1 DN20/DN80 (23-040/271)

6.1.7.2 DN25/DN80 (23-040/272)

6.1.7.3 DN65/DN150 (23-040/273)

Payment


The payment of works shall be made per piece of the completely executed works.
6.1.8 ELASTIC PILLOWS (23-040/280)

Description


The scope of works shall include supply and montage of elastic pillows for unobstructed movement of pipes on places of change of direction and branching of the pipeline.

Payment


The payment of works shall be made per piece of the completely executed works.

6.1.8.1 Ø26,9 x 2,65 (23-040/281)

6.1.8.2 Ø33,7 x 3,25 (23-040/282)

6.1.8.3 Ø60,3 x 3,65 (23-040/283)

6.1.8.4 Ø76,1 x 3,65 (23-040/284)

BOILER HOUSE AND HEATING SUBSTATIONS (23-040/300)

6.1.9 CIRCULATION PUMPS AND ADDITIONAL EQUIPMENT (23-040/310)

6.1.9.1 Circulation Pump (23-040/311)

Description
Main heating pumps

The scope of works shall include supply and mounting of the circulation pump electronically controlled for operations with variable flow. Price includes supply, delivery and mounting of solid supporting brackets for circulation pump assembly, which are placed in front and behind pumps, and are made of steel profiles and flat iron, in different sizes.
Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.

6.1.9.1.1 Pump (similar to type TPE 50-290/2, “GRUNDFOS” –Denmark) shall have the following characteristics:
· Pump flow:  

13,33 m3/h

· Pump head: 

109.1 kPa
· Maximum pump head:
140.0 kPa  (under max  velocity)
· Revolution No:

1460 r/min

· Engine power:

3,0 kW

· One pump is working, the other is spare

6.1.9.1.2 Pump (similar to type MAGNA 25-100, “GRUNDFOS” –Denmark) shall have the following characteristics:

· Pump flow:

1,7 m³/h
· Pump head: 

63.6 kPa

· Maximum pump head:
85.0 kPa  (under max  velocity)
· Revolution No:

2210 r/min

· Engine power:

0,19 kW

· One pump is working, the other is spare

6.1.9.1.3 Pump (similar to type MAGNA 25-100, “GRUNDFOS” –Denmark) shall have the following characteristics:

· Pump flow:

2,7 m³/h
· Pump head: 

61.2 kPa

· Maximum pump head:
85.0 kPa  (under max  velocity)
· Revolution No:

2210 r/min

· Engine power:

0,19 kW

· One pump is working, the other is spare

6.1.9.2  Floor Heating Pump (23-040/312)

Description


The scope of works shall include supply and mounting of the circulation floor heating pump electronically controlled for operations with variable flow. Price includes supply, delivery and mounting of solid supporting brackets for circulation pump assembly, which are placed in front and behind pumps, and are made of steel profiles and flat iron, in different sizes.
Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.

6.1.9.2.1 Floor Heating Pump (similar to type MAGNA 25-100 “GRUNDFOS” –Denmark) shall have the following characteristics:

· Pump flow:

1,7 m³/h
· Pump head: 

49.0 kPa

· Maximum pump head:
95.0 kPa  (under max  velocity) 

· Revolution No:

2210 r/min

· Engine power:

0,19 kW

· One working pump 

6.1.9.2.2 Floor Heating Pump (similar to type MAGNA 25-100 “GRUNDFOS” –Denmark) shall have the following characteristics:

· Pump flow:

1,9 m³/h
· Pump head: 

66.5 kPa

· Maximum pump head:
95.0 kPa  (under max  velocity) 

· Revolution No:

2210 r/min

· Engine power:

0,19 kW

· One working pump 

6.1.9.3 Plate Heat Exchanger (23-040/313)
Description


The scope of works shall include supply and mounting of plate heat exchanger complete with all necessary parts.

Measurement and Payment 


The payment of works shall be made per set of the completely executed works.

6.1.9.3.1 Plate Heat Exchanger (similar to type M6-MFG-16 “ALFA-LAVAL” –Italy), with the following characteristics:

· Heating power of exchanger 500 kW

· Saturated steam in primary unit 5,0 bars

· Temperature in secondary unit 110/65 ˚C

· Nominal pressure in primary unit 16 bars

· Nominal pressure in secondary unit 6 bars

· Pressure drop in primary unit  4,99 кPa

· Pressure drop in secondary unit 27,6 кPa

· Connections on primary unit DN 65, NP 16

· Connections on secondary unit DN 65, NP 6
6.1.9.3.2 Plate Heat Exchanger (similar to type LPM-LSLO – 44 “TRACO” -Belgrade), with the following characteristics:

· Heating power of exchanger 40 kW

· Temperature in primary unit 110/65 ˚C

· Temperature in secondary unit 90/70 ˚C

· Nominal pressure in primary unit 16 bars

· Nominal pressure in secondary unit 6 bars

· Pressure drop in primary unit  1 кPa

· Pressure drop in secondary unit 1 кPa

· Connections on primary unit DN 25, NP 16

· Connections on secondary unit DN 25, NP 6

6.1.9.3.3 Plate Heat Exchanger (similar to type LPM-LSLO – 70 “TRACO”-Belgrade), with the following characteristics:

· Heating power of exchanger 65 kW

· Temperature in primary unit 110/65 ˚C

· Temperature in secondary unit 90/70 ˚C

· Nominal pressure in primary unit 16 bars

· Nominal pressure in secondary unit 6 bars

· Pressure drop in primary unit  1 кPa

· Pressure drop in secondary unit 1 кPa

· Connections on primary unit DN 25, NP 16

· Connections on secondary unit DN 25, NP 6

6.1.9.4 Open Expansion Vessel (23-040/314)

Description


The scope of works shall include supply and mounting of open expansion vessel for hot water, together with automation and electronic device for level maintenance, minimum and maximum probe, magnetic valve on air supply, contact manometer, compressor and electric cabinet (similar to product “TRACO” –Belgrade) with following technical characteristic: 

(Type: CH 2 – 60)
· Vessel volume 800 litres

· Vessel diameter 800 mm

· Vessel height 2090 mm

· Static pressure of vessel 2,8 bar

· Pressure for opening of safety valve 4,0 bar

· Diameter of the Differential pressure overflow valve  DN 15, NP 16

· Diameter of safety line DN 25, NP 16

· Electromagnetic valve for refilling DN 20 NP 16

(Type: MCR.3 - 10 size 6.)
· Flow 1,5 m3/h

· Head 6,50 bar

· Electrical power of engine 0.750 kW

· Electrical cabinet:  EPO With control unit type: CH 2 - 60

Measurement and Payment 


The payment of works shall be made per set of the completely executed works.

6.1.9.5 Close Expansion Vessel (23-040/315)

Description


The scope of works shall include supply and montage of close expansion vessel for hot water, to be insulated, together with automation and electronic device for level maintenance, minimum and maximum probe, magnetic valve on air supply, contact manometer, compressor and electric cabinet. (similar to type ERCE 35/1,5/6 “ELBI”-Italy) with the following characteristics:  
· Vessel volume 35 litres

· Vessel diameter 400 mm

· Vessel height 390 mm

· Static pressure of vessel 2,8 bar

· Pressure for opening of safety valve 4,3 bar

· Nitrogen pre filling pressure 1,5 bars

Measurement and Payment 


The payment of works shall be made per set of the completely executed works.

6.1.9.6 Close Expansion Vessel (23-040/316)

Description


The scope of works shall include supply and montage of close expansion vessel for hot water, with membrane with compressed air (similar to type ERCE 80/1,5/6 “ELBI” –Italy) with the following characteristics:

· Vessel volume 80 litres

· Vessel diameter 400 mm

· Vessel height 840 mm

· Static pressure of vessel 2,8 bar

· Pressure for opening of safety valve 4,3 bar

· Nitrogen pre filling pressure 1,5 bars

Measurement and Payment 


The payment of works shall be made per set of the completely executed works.
6.1.9.7 Receiving and Distribution Headers (23-040/317)
Description 


The scope of works shall include supply and montage of receiving and distribution headers for hot water with connectors for pipe lines and fittings for thermometer and manometer. Price includes supporting structure frame for headers.

Measurement and Payment 


The payment is made per piece of the completely executed works.

6.1.9.7.1 Radiator heating 90/700  C, three connectors
· Ø76,1 x 3,65 mm, L=400 mm, with connectors:

· DN15, NP6 - 2 pcs.

· DN20, NP6 - 1 pcs.

· R ½” for thermometer - 1 pcs

· R ½” for manometer - 1 pcs

6.1.9.7.2 Radiator heating 90/700  C, four connectors
· Ø76,1 x 3,65 mm, L=400 mm, with connectors:

· DN20, NP6 - 3 pcs.

· DN25, NP6 - 1 pcs.

· R ½” for thermometer - 1 pcs

· R ½” for manometer - 1 pcs

6.1.9.7.3 Floor heating 50/400  C, four connectors
· Ø60,3 x 3,65 mm, L=400 mm with connectors:

· DN15, NP6 - 1 pcs.

· DN20, NP6 - 2 pcs.

· DN25, NP6 - 1 pcs.

· R ½” for thermometer - 1 pcs

· R ½” for manometer - 1 pcs
6.1.9.8 Water Softener (23-040/318)
Description

The scope of works shall include supply and mounting of water softener with a vessel for salt for the filling of installations with softened water, and which consists of a complete block of vessel with valves and other parts, all ready to be connected to the network (similar to type OV2-5 “MONTAŽA” -Belgrade), with following characteristic:

· Capacity of softened water from 2 to 5 m3/h

· Vessel diameter 500 mm

· Vessel height 2000 mm

Measurement and Payment 


The payment of works shall be made per set of the completely executed works.
6.1.9.9 New Connection for Exchanger  (23-040/319)
Description

On the existing steam distribution frame in Boiler Room - pressure 6 bars, (155 0 C) execute a new connection for exchanger, made of steel pipes, diameter DN50, and in accordance with dimensions provided in graphical documentations.
Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.
6.1.10 VALVES, PIPES AND OTHER EQUIPMENT (23-040/410)

6.1.10.1 Flanged Gate Valve NP 16 bar (23-040/411)

Description


The scope of works shall include supply and montage of cast iron flanged gate valves, for working pressure 16,0 bar and for working temperature up to 220 °C, for mounting on steam and condensate distribution network. 

Measurement and Payment 


The payment of works shall be made per piece of the completely assembled valve.
6.1.10.1.1 DN15 with flanges
6.1.10.1.2 DN25 with flanges
6.1.10.1.3 DN50 with flanges
6.1.10.2 Flanged Gate Valve NP 6 bar (23-040/412)

Description


The scope of works shall include supply and montage of flanged gate valves, working pressure 
6,0 bar and for working temperature up to 120 °C, for mounting on distribution network of hot water.
Measurement and Payment 


The payment of works shall be made per piece of the completely assembled valve.

6.1.10.2.1 DN15 with flanges
6.1.10.2.2 DN20 with flanges
6.1.10.2.3 DN50 with flanges
6.1.10.2.4 DN65 with flanges
6.1.10.3 Ball Valve (23-040/413)

Description


The scope of works shall include supply and montage of ball valves with a tap for draining, for nominal pressure of 6 bars and for working temperature up to 120 ˚C (similar to product “DANFOSS” –Denmark). 
Measurement and Payment 


The payment of works shall be made per piece of the completely assembled valve.
6.1.10.3.1 DN15 with flanges
6.1.10.3.2 DN20 with flanges
6.1.10.3.3 DN25 with flanges

6.1.10.3.4 DN15 with thread

6.1.10.3.5 DN20 with thread

6.1.10.3.6 DN25 with thread

6.1.10.3.7 DN32 with thread

6.1.10.4 Slanted Regulation Valve (23-040/414)
Description


The scope of works shall include supply and montage of slanted regulation valves with tap for draining, which is mounted on the return branch (similar to product “DANFOSS” –Denmark)

Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.
6.1.10.4.1 DN20 with flanges
6.1.10.4.2 DN25 with flanges
6.1.10.4.3 DN50 with flanges

6.1.10.4.4 DN15 with thread

6.1.10.4.5 DN20 with thread

6.1.10.4.6 DN25 with thread

6.1.10.4.7 DN32 with thread

6.1.10.5 Slanted Strainer (23-040/421)

Description


Supply and mounting of slanted strainer, together with counter-flanges, seals and bolts (fitting) for nominal pressure of 6,0 bars.
Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.
6.1.10.5.1 DN20

6.1.10.5.2 DN25

6.1.10.5.3 DN32

6.1.10.5.4 DN65 with flanges
6.1.10.6 Thermometer (23-040/431)

Description


The scope of works shall include supply and montage of the thermometer in protective casings, in accordance with General Requirements, for metering range:

6.1.10.6.1      0º - 150º C

6.1.10.6.2      0º - 200º C

Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.
6.1.10.7 Manometer (23-040/432)

Description


The scope of works shall include supply and montage of the manometer class 2,5, scale diameter 
160 mm with ½” connection and three-way manometer tap, for:

6.1.10.7.1 Pressure of 6 bar 

6.1.10.7.2 Pressure of 10 bar 

Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.
6.1.10.8 Automatic Valve (23-040/441)

Description


The scope of works shall include supply and montage of automated valve for discharge of air with ball tap DN10.

Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.
6.1.10.9 Seamless/Seam Steel Pipe (23-040/451)
Description


The scope of works shall include supply and montage of seamless or seam steel pipe for hot and cold water conveyance. Works shall be performed in accordance with:

	ICS number
	Standard  number
	Year
	Title in English

	23.040.10
	SRPS EN 10220
	2005
	Seamless and welded steel tubes - Dimensions and masses per unit length


or  DIN 2440 (standard applies to the dimensions and the conventional masses per unit length of seamless steel pipes).

Measurement and Payment 


The payment of works shall be made per kg of the completely montage pipes.
6.1.10.9.1 Ø21,3 x 2,65 mm

6.1.10.9.2 Ø26,9 x 2,65 mm

6.1.10.9.3 Ø33,7 x 3,25 mm

6.1.10.9.4 Ø42,4 x 3,25 mm

6.1.10.9.5 Ø48,3 x 3,25 mm

6.1.10.9.6 Ø60,3 x 3,65 mm

6.1.10.9.7 Ø76,1 x 3,65 mm
6.1.10.10 Seamless Steel Fittings (23-040/452)

Description


The scope of works shall include supply and montage of connecting and sealing material, two-part pipe clamps, console and pipe hangers, sliding points and firm supports, supports, elbows and Hamburg bends, metal rosettes, wall cartridges, counter-flanges for pipes, acetylene, oxygen and other material necessary for mounting.

Measurement and Payment 


The expenses shall be calculated at 50% from all previous items Seamless Steel Pipe (23-040/451).
6.1.10.11 Rubber Shock Absorbers (23-040/453)
Description


The scope of works shall include supply and montage of rubber shock absorbers that are mounted at the end of each pump, for nominal pressure of 6 bars.

Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.

6.1.10.11.1 DN25

6.1.10.11.2 DN32

6.1.10.11.3 DN50 with flanges
6.1.10.12 Safety Valves (23-040/454)

Description


The scope of works shall include supply and montage of safety valve with a spring, which are mounted on the following places:
6.1.10.12.1 On connection with expansion tank DN20, NP6 calibrated to opening pressure of p=4.0 bar

6.1.10.12.2 On discharge line downstream from heat exchanger DN25, NP6 calibrated to opening pressure of p=4.0 bar

6.1.10.12.3 On safety line at the closed expansion vessel (water side) DN40, NP6 calibrated to opening pressure of 
p=4.6 bar
Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.

6.1.10.13 Steam Traps (23-040/455)
Description


The scope of works shall include supply and montage of steam traps with a float for the mounting on steam-condensate network, NP16.
Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.

6.1.10.13.1 DN25 with flanges
6.1.10.13.2 DN15 with flanges

6.1.10.14 Ball Faucets (23-040/456)

Description


The scope of works shall include supply and montage of ball faucets with a tap for draining, (similar to product "ISTRA" – Kula), DN15, NP6.

Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.

6.1.10.15 Air collecting Vessel (23-040/457)
Description


The scope of works shall include supply and montage of air collecting vessel with ball tap for air discharge, volume 10 litres.
Measurement and Payment 


The payment of works shall be made per piece of the completely executed works.

6.1.10.16 Protection Paint Coating (23-040/461)

Description


The scope of works shall include cleaning of steel pipes from corrosion and mortar, applying two red lead coats, supports, fittings, with paint that is durable at working temperature. Also, two coats of paint that is durable at working temperature shall be applied on all pipes that will not be insulated.
Measurement and Payment 


The payment of works shall be made per m2 of the completely executed works.

6.1.10.16.1 Cleaning

6.1.10.16.2 Painting

6.1.10.17 Thermo Insulation – aluminium covering (23-040/471)

Description


The scope of works shall supply and montage of 50 mm mineral wool insulation, including montage of 0.55 mm aluminium protection covering.

Measurement and Payment 


The payment of works shall be made per m2 of the completely executed works.
6.1.10.18 Thermo Insulation  - cardboard covering (23-040/472)

Description


The scope of works shall supply and montage of 50 mm mineral wool insulation, including montage of asphalted cardboard protection covering.

Measurement and Payment 


The payment of works shall be made per m2 of the completely executed works.
6.1.11 AUTOMATION AND CONTROL (23-040/500)

6.1.11.1 Equipment for Water Flow Regulation (23-040/501

Description 

System: regulation for entire facility.

Supply and mounting equipment for water flow regulation at the entrance into the facility, which contains:

· AB-QM combined regulation valve and flow limiter  DN20/NP16, Kv=6,3 m3/h

· Electrical motor drive for valve with indicator

· Bar air temperature sensor with flange

· Universal thermostat TW with socket and holder

Measurement and Payment 

The payment of works shall be made per set of the completely executed works.

6.1.11.2 Equipment for Water Temperature Regulation (23-040/502)

Description 


Supply and mounting of equipment for water temperature regulation during winter, in accordance with outside temperature.

Measurement and Payment 

The payment of works shall be made per set of the completely executed works.

6.1.11.2.1 System: radiator and floor heating, contains:

· bar air temperature sensor with flange

· universal thermostat TW with socket and holder

6.1.11.2.2 System: floor heating, contains:

· three-way mixing valve DN20/NP6, Kv=6,3 m3/h

· electrical motor drive for valve with indicator

· bar air temperature sensor with flange

· universal thermostat TW with socket and holder

6.1.11.3 Regulating Valve (23-040/503)

Description 


Supply and mounting of thru regulating valve for saturated steam at 6,0 bars, following characteristics:
· DN50/NP16

· Kvs=40 m3/h

· Gv=0,51 m3/h

· electromotor drive for valve with indicator

Measurement and Payment 

The payment of works shall be made per set of the completely executed works.
6.1.11.4 Automation and Control Cabinet (23-040/504)

Description 


Supply and mounting of electronic regulator (automation and control cabinet) of starting water (max. 110˚C), based on outside air temperature (min. -18˚C).

Measurement and Payment 

The payment of works shall be made per piece of the completely executed works.

6.1.11.5 Power Supply and Control Cabinet (23-040/505)

Description 


Supply and mounting of  distribution cabinet for power supply of circulation pumps - (1+1)*4,0 kW and automation, with all necessary fuses, switches, relays, signal lamps, etc. Preparation of necessary scheme and details of the cabinet, do after the selection of pumps and automation. Cabinet to be connected to the existing power supply cabinet.

Measurement and Payment 

The payment of works shall be made per set of the completely executed works.

6.1.11.6 Mounting and Electrical Connection of Equipment in the field (23-040/506)

Description 


Mounting of elements of automatic regulation (equipment in the field) in accordance with specification above (6.3.4.2 – 6.3.4.6). Mounting of pipe elements - bushings of pipe sensors for temperature and pressure, thermostat and regulation elements and fan-coil valves isn’t included in this Priced BoQ, and there is the responsibility of the contractor for pipe installations. Control of laid and marked cables from the side of equipment in the field, by type and route, in accordance with design of CSNU. Electrical connecting of equipment in the field to previously marked and laid cables. 

Measurement and Payment 

The expenses shall be calculated at 15% from all previous items (6.3.4.2 – 6.3.4.6).

6.1.11.7 Ultrasound Calorimeter (23-040/507)

Description 


Supply and mounting of ultrasound calorimeter for measuring heat consumption (similar to type Sonometer 1000 "DANFOSS" - Denmark) with water measuring part, computing unit, pair of temperature sensors and standard length cables, with the same characteristics:

· Nominal diameter  DN20

· Nominal flow  1,4 m3/h

Measurement and Payment 

The payment of works shall be made per set of the completely executed works, including the first testing performed by authorized laboratory.

6.1.11.8 M-bus module (23-040/508)

Description 

Supply and mounting of M-bus module for assembly on ultrasound calorimeter, for remote reading of heat consumption.

Measurement and Payment 

The payment of works shall be made per set of the completely executed works.
6.1.11.9 Adapter for sensor mounting (23-040/509)

Description 

Supply of adapter for sensor mounting.
Measurement and Payment 

The payment of works shall be made per set of the completely executed works.
6.1.11.10 Ball faucet joints (23-040/510

Description 

Supply and mounting of ball faucet joints with external thread R1/2"

Measurement and Payment 

The payment of works shall be made per set of the completely executed works.

OTHER WORKS (23-040/600)

6.1.12 Concrete Supports (23-040/610)

Description 

Construction of concrete support blocks for fix pipeline. Support blocks shall be made of steel profiles and reinforced concrete on places specified in graphical documentation. The scope of works shall include procurement of material, transport, mixing and casting of concrete, required shuttering and curing of concrete. 

Measurement and Payment 


Payment shall be made per piece of completely constructed concrete support for the following dimensions of pipeline:

6.1.12.1 Ø60,3 x 3,65 mm (23-040/611)

6.1.12.2 Ø76,1 x 3,65 mm (23-040/612)

6.1.13 Manholes and channels casted in-situ (23-040/620)

Description 


Construction of manholes, channels and/or other sub-terrain chambers made of C25/30 waterproof reinforced concrete casted in situ placed on 10 cm C16/20 concrete bed. Channels are made on passages through roadway, and maintenance holes on the points of connection of the Building. The works shall include concreting of bottom slab, side- walls and covering top slab, including reinforced concrete frame for fixing of cast iron cover. All reinforced concreting shall be strictly to design, technical provisions for this kind of works and the Supervisor's instructions. 

This work item includes procurement of material, transport, mixing and casting of 0.4 water cement ratio concrete, with minimal compressive concrete strength of C25/30, with minimal waterproof value V-2 and frost resistance M-150, as well as required shuttering and curing of concrete. 

Subject to the Supervisor’s approval, Contractor shall be entitled to improve and update execution of said works, introducing acceptable pre-fabricated construction, but such approval shall not constitute any ground for variation order and/or any additional payment. 

Measurement and Payment 


Payment shall be made per m³ of reinforced concrete for completely constructed manholes and channels, (except 6.4.2.6 - per piece and 6.4.2.7 - per kg).

6.1.13.1 10 cm Buffer layer C16/20 Concrete Bed (23-040/621)

6.1.13.2 20 cm C25/30 Reinforced Concrete Slab of channels and maintenance holes (23-040/622)

6.1.13.3 15 cm C25/30 Reinforced Concrete Walls of channels and maintenance holes (23-040/623)

6.1.13.4 15 cm Top C25/30 Reinforced Concrete Slab (23-040/624) 

6.1.13.5 Prefabricated Concrete Covers on channels and maintenance holes (23-040/625)

- Dimension of covers on channel 130/40/12 cm

- Dimension of covers on maintenance hole 150/100/12 cm

6.1.13.6 Fillng of holes in concrete slabs with cement mortar 1:1 (23-040/626)

6.1.13.7 Smooth Reinforcing Bars 240/360, Ribbed Reinforcing Bars 400/500 & Reinforcing Welded Fabric 500/560 (23-040/627) 

6.1.14 Iron lids (23-040/630)

Description 

Iron lids on maintenance holes, longitudinal supports made of hot rolled box profiles 40/40 mm, lid plates made of ribbed sheet metal 2/3 mm, anchored into concrete walls from the top, protected against corrosion by means of galvanization.

Measurement and Payment 


Payment shall be made per piece of the completely executed works.

FINISHING WORKS (23-040/700)

6.1.15 Flushing of Installation (23-040/710)

Description 

Flushing of installation of external distribution with cold water several times, until drained water becomes completely clear.

Measurement and Payment 


The payment of works shall be made on lump sum basis.

6.1.16 Hydraulic Testing (23-040/720)

Description 

Testing installation of external distribution for cold hydraulic pressure (hydraulic testing) p=prad+2.0bar in duration of at least 6h, with monitoring, after that at least 24h according to JUS M.E6.012 from 03/23/1991. Testing procedures shall be accounted for in the report signed by responsible persons. Testing of installation for cold hydraulic pressure, all in accordance with conditions from the Design with previous flushing of the installation and water tightness test.

Measurement and Payment 


The payment of works shall be made on lump sum basis.

6.1.17 Hot Hydraulic Testing (23-040/730)

Description 

Hot hydraulic testing with the following works:

· Setting of slanted regulation valves on ascending lines in heat substation on positions defined in the estimate, which are shown on the diagram of ascending lines and handover of report on measurement and regulation, in three copies 

· Measuring and regulation of flow by circulation cycles. Measuring shall be conducted with ultrasound flow meter, followed by preparation of a report on conducted measurement and regulation 

Measurement and Payment 


The payment of works shall be made per piece.

6.1.18 Completed Testing (23-040/740)

Description 

Completed testing of installation, trial run.

Measurement and Payment 


The payment of works shall be made on lump sum basis.

6.1.19 Transport of materials and tools (23-040/770)

Description 

Internal and external transport of materials and tools.

Measurement and Payment 


The payment of works shall be made on lump sum basis.

6.1.20 Finishing works (23-040/780)

Description 

Finishing works include:

· Necessary scaling and adjustments

· Installation marking (signs, symbols and positions)

· Preparing manuals for use and maintenance in three copies, one of which should be glassed and placed in visible place in substation

· Removing  debris and cleaning of construction site in order to ensure that installations can be put into operation

· Supply of entire documentation on equipment and  works necessary for technical acceptance and obtaining occupancy permit, participation in technical acceptance and remedying deficiencies

· Technical acceptance and handover to the end user and creating a report to be signed by officials: Supervisor, representative of Contractor, Site Manager

· Preparation of as-built design in three copies to be submitted to the Investor (three copies of graphical documentation)

Measurement and Payment 


The payment of works shall be made on lump sum basis.
7 REPARATION OF PAVEMENT SURFACE 

Tiling of exterior roadway surfaces with dismantled granite cubes 
Description 

Tiling of exterior roadway surfaces with dismantled granite cubes in the identical existing bond, with levelled upper surface over concrete foundation in cement mortar.

Measurement and Payment 


The payment of works shall be made per m2 of completely finished works.
Asphalting of the roadway  

Description 

Asphalting of the roadway with asphalt concrete, d=3 cm thick, over concrete foundation; price shall include repair of old concrete carried out in such a manner that parts protruding from the flat surface shall be chiseled, and cracks and holes filled with concrete or cement mortar.

Measurement and Payment 


The payment of works shall be made per m2 of completely finished works.
8 TRANSPORTATION OF EARTH MATERIAL (53-100)

TRANSPORTATION TO TEMPORARY STOCKPILE (53-100/105)

Description


Upon completed backfilling and compacting of trenches, surplus earth material shall be transported to the Contractor’s temporary stockpile.

Payment


Payment shall be made per m³ of transported material. The price of transport includes also required loading and unloading and formation of the stockpile.

TRANSPORTATION OF SUPLUS MATERIALS (53-100/100)

Description


Surplus of excavated materials, if any, surplus of top soil material and any other debris and waste material shall be taken to the Permanent Site Stockpiling Location. The competent authority shall define the Permanent Site Stockpiling Location, and the Contractor shall be responsible to provide all required approvals for such Stockpiling Location, and any cost in that respect shall be at the expense of the Contractor. Transport shall move along the public roads, and off the public roads only if approved by the Supervisor. All costs incurred by transport out of expropriated surfaces and public roads, without the consent of the Supervisor, shall be at the expense of the Contractor. The costs of construction and maintenance of access roads and ramps shall be at the expense of the Contractor. Transport distances are measured from the centre of excavation, or temporary stockpile, to the centre of the Permanent Site Stockpiling Location, measured along axis of transport route.

Payment


Payment shall be made per m³ of transported material. The price of transport includes also the loading and unloading to designate location, filling or stockpiling (and formation of the stockpile).

TRANSPORTATION FROM BOROWPIT (53-100/200)

Description 


The foreseen landscaping works (section 93-020-150) shall require construction of fill using borrowed material, which material shall meet quality prescribed for constriction of road fill, see the section Road Structure Earthworks (93-080/120) above. The competent authority shall define the borrow pit location, and the Contractor shall be responsible to provide all required approvals for such borrow pit location, and any cost in that respect shall be at the expense of the Contractor. Transport shall move along the public roads, and off the public roads only if approved by the Supervisor. All costs incurred by transport out of expropriated surfaces and public roads, without the consent of the Supervisor, shall be at the expense of the Contractor. The costs of construction and maintenance of access roads and ramps shall be at the expense of the Contractor. Transports distances are measured from the centre of excavation at borrow pit location to the centre of embankment, i.e. fill construction, measured along axis of transport route.

Payment


Payment shall be made per m³ of transported material. The price of transport includes also the loading and unloading to designated location, filling or stockpiling.

BUILDINGS (91)

STRUCTURE OF BUILDINGS (91-080)

9 CONCRETE STRUCTURES (91-080-40)

General

All concrete work shall be carried out fully in accordance with the Final Design, Static Analysis and applicable regulations and standards.

The Final Design shall define concrete quality, separately for each Static Analysis item, including crushing strength after 28 days (C) and class of concrete, frost resistance, as well as number of test samples for each Static Analysis item, provided that the Contractor shall be obliged to observe the above stated fully.:
Natural aggregate mixture shall be used for concrete C12/15 at the maximum; all other concrete quality shall be made from separated aggregate, which shall be comprised under the unit price. 

The concrete shall be mixed mechanically from aggregate, cement and water, subject to the Supervisor approval, following the prevailing regulations:

	MATERIAL
	ICS Number
	Standard Number
	Year
	TITLE

	Cement
	91.100.10
	SRPS B.C1.011
	2001
	Cement - Portland cement, Portland composite cement, plastfurnace cement, pozzolanic cement, composite cement - Definition, classification and technical conditions

	
	
	SRPS B.C1.012
	1996
	Cement - Delivery, packing and storage density

	
	
	SRPS ENV 196-4
	1995
	Methods of testing cement - Quantitative determination of

constituents

	
	
	SRPS ENV 197-1
	1997
	Cement - Composition, specifications and conformity criteria - Part 1: Common cements

	Natural and crushed aggregate
	91.100.15
	SRPS B.B2.009
	1986
	Raw materials for production of aggregates for concrete – Technical requirements

	
	
	SRPS B.B2.010
	1986
	Aggregate for concrete – Technical requirements

	
	
	SRPS B.B3.100
	1983
	Crushed aggregates for concrete and asphalt

	
	
	SRPS B.B8.040
	1982
	Crushed aggregate for concrete and mortar - Examination of aggregate with organic impurities

	
	
	SRPS B.B8.042
	1984
	Natural and crushed aggregate - Chemical analysis of aggregates for concretes and mortars

	
	91.100.30
	SRPS U.M1.057
	1984
	Concrete - Grading of aggregate for concrete

	Water
	91.100.30
	SRPS U.M1.058
	1985
	Concrete - Water for making concrete - Technical requirements and testing methods

	Admixtures for concrete
	91.100.30
	SRPS U.M1.034
	1996
	Concrete - Admixtures for concrete - Definitions and classification

	
	
	SRPS U.M1.035
	1996
	Concrete - Admixtures for concrete - Quality requirements and testing

	
	
	SRPS U.M1.037
	1981
	Concrete - Admixtures for concrete - Previous testing


The aggregate has to be clean, without organic impurities, or earth (acceptable up to 2% by weigh), otherwise the aggregate has to be washed. 

The Contractor shall be under obligation to present evidence on quality of material used for concrete manufacturing (cement, aggregate, water). 

The concrete quality and executed works have to be in accordance with prevailing regulations: 

	ICS Number
	Standard Number
	Year
	TITLE

	91.100.30
	SRPS ISO 2736-1
	1997
	Concrete tests - Test specimens - Part 1: Sampling of fresh concrete

	
	SRPS ISO 2736-2
	1997
	Concrete tests - Test specimens - Part 2: Making and curing of test

specimens for strength tests

	
	SRPS ISO 4012
	2000
	Concrete - Determination of compressive strength of test specimens

	
	SRPS ISO 4013
	2000
	Concrete - Determination of flexural strength of test specimens

	
	SRPS ISO 4109
	1997
	Fresh concrete - Determination of the consistency - Slump test

	
	SRPS ISO 4848
	1999
	Concrete – Determination of air content of freshly mixed concrete –

Pressure method

	
	SRPS U.M1.051
	1987
	Concrete - Production control in the concrete plants

	
	SRPS U.M1.021
	1997
	Concrete - Classification by compressive strength

	
	SRPS U.M1.055
	1984
	Concrete - Method of test for resistance of concrete against freezing

	
	SRPS U.M1.015
	1998
	Concrete – Concrete, hardened – Determination of the depth of

penetration of water under pressure

	
	SRPS U.M1.016
	1992
	Concrete - Method of test for resistance of concrete against freezing and thawing

	
	SRPS U.M1.045
	1987
	Transport and delivery of ready-mixed concrete


The concrete works shall be executed by qualified work force only, respecting technical specifications and prevailing regulations, national and international standards for such type of works.

Prescribed number of samples shall be tested by an Institute for Construction Material Testing on the Contractors expense. The Supervisor shall be entitled to request additional sample testing, up to the maximal number of samples foreseen under the regulation, fee of any additional expense on his side, if the Supervisor should request additional sample testing, exceeding the maximal number of samples foreseen under the regulation, then in case of unsatisfactory test results expenses shall be on the Contractor, otherwise, in case of positive test results, the Contractor shall bear expenses of such additional testing.

Concreting shall not commence prior to the inspection and acceptance of the reinforcement by the Supervisor. 

Only plain concrete casting shall be done manually in 5-15 cm layers, the reinforced concrete casting shall be done mechanically with vibration, provided that a vibration equipment shall be in accordance with the type of structure, subject to the Supervisor approval 

Measurement and Payment

Measurement is per m3, or m2, as the case may be, and the price includes: concrete form, moving of mobile scaffolds, mounting and dismounting of the stationary scaffolds, form positioning and removal, concrete protection and wetting, water pumping (at inflow of 30 litter per minute), procurement of required cranes and installations, tools, hauling means, material labour force, costs of hauling, maintenance, use of tools and all mechanical devices during operation, as well as costs for their removal upon completion of the works. Recess cutting of holes and grips for lighting installations, waterworks, sewerage, vapour heating and similar is included within the price. Casing, which is, scramming of grips for installations is Contractor’s responsibility and it is not paid separately. Namely, prices per item in the pricelist from this chapter cover fully completed work per unit measure, except the price for fabrication of the reinforced and priestesses concrete, where reinforcement and cables shall not be included in the concrete price.


Contractor procures the form material, and it remains in his possession upon use. During reuse, material should be cleaned from concrete, dirt, etc. Prior to concreting, plate should be wetted well. Form, supports and scaffolds are not paid separately, but are included in concreting unit price.

CONCRETE CLASSIFICATION FOLLOWING NEW SRPS U.M1.021

	ICS Number
	Standard Number
	Year
	TITLE

	91.100.30
	SRPS U.M1.021
	1997
	Concrete - Classification by compressive strength  (neq ISO 3893:1977)


The common regulation for concrete in the Republic of Serbia is “the Regulation for Concrete and Reinforced Concrete” (always referred to as: “BAB87"), meanwhile,  applying newly introduced 1997 standard SRPS U.M1.021 (Concrete - Classification by compressive strength - neq ISO 3893:1977) and “BAB87", certain discrepancies appear. The newly introduced standard SRPS U.M1.021 referrers to EUROCODE 2 and EN 206 and subsequently defines 28 days compressive strength [ N/mm² ] using, either a cylinder Ø 15 cm/30 cm test sample, or a 15 cm cube test sample, compared to the 20 cm cube test sample usual and prescribed for “BAB87”.

Please find below a table presenting and emphasising such discrepancies:

	“MB” following 
”BAB 87”
	Concrete Classes following

EUROCODE 2 & EN 206
	28 days Compressive Strength [ N/mm² ]

	Cube 20 cm
	C

[Cylinder Ø15cm/30cm] / [Cube 15 cm]
	Cylinder Ø15 cm/30 cm
	Cube 15 cm

	MB 10
	C 8/10
	8
	10

	MB 15
	C 12/15
	12
	15

	MB 20
	C 16/20
	16
	20

	MB 25
	C 20/25
	20
	25

	MB 30
	C 25/30
	25
	30

	MB 35
	C 30/37
	30
	37

	MB 40
	C 30/37
	30
	37

	MB 45
	C 35/45
	35
	45

	MB 50
	C 40/50
	40
	50

	MB 55
	C 45/55
	45
	55

	MB 60
	C 50/60
	50
	60


 

9.1 PLAIN CONCRETE (91-080-40/10)

9.1.1 Strip Foundation Plane Concrete Bedding (91-080-40/11)

Description


Procurement of material and casting of C 16/20 plane concrete bedding d=10 cm for the strip foundations and sole footings. The bedding shall be compacted with top surface fine levelled. 
9.1.1.1 d=5cm (91-080-40/11a)

9.1.1.2 d=10cm (91-080-40/11b)

Payment


Payment shall be made per m² of executed bedding.
9.1.2 Concreting of sidewalk around the building (91-080-40/12)

Description


Concreting of sidewalk around the building, thickness d=12 cm, lightly reinforced, concrete class C 25/30, sidewalk shall have joints on each 200 cm; joints shall be sealed with mastic asphalt; top surface grooved with roller. washed large particle gravel shall be drown into the fresh concrete.
Payment


Payment shall be made per m² of executed sidewalk.
9.1.3 Concreting of sidewalk around the building (91-080-40/13)

Concreting of sidewalk around the building, thickness d=12 cm, lightly reinforced, concrete class C 16/20, sidewalk shall have joints on each 200 cm; joints shall be sealed with mastic asphalt; washed large particle gravel shall be drown into the fresh concrete.
Payment


Payment shall be made per m² of executed sidewalk.
9.2 WALL & SLAB REINFORCED CONCRETE FOUNDATIONS (91-080-40/100)

9.2.1 Reinforced Concrete Strip Foundation & Sole Footings (91-080-40/110)

Description


Procurement of material and casting of a C 25/30 reinforced concrete strip foundation. The strip foundation shall be reinforced according to the Design, reinforcement details and the Static Analysis. The concrete shall be cast and cured as prescribed under the regulations and standards. The reinforcement shall be paid separately.
Payment


Payment shall be made per m³ of completely executed works.
9.2.1.1 Construction of reinforced concrete strip foundations and floor slab (91-080-40/111)

Description


Construction of reinforced concrete strip foundations and floor slab for the container for guard and sanitary unit, class C 25/30in earth excavation.

Payment


Payment shall be made per m³ of completely executed works
9.2.2 Reinforced Concrete Foundation Walls (91-080-40/120)

Description


Procurement of material and casting of a C 25/30 reinforced concrete foundation walls d=20 cm. The foundation wall shall be made and reinforced according to the Design, following reinforcement details and the Static Analysis. Required shuttering shall be provided. The concrete shall be cast and cured as prescribed under the regulations and standards. The reinforcement shall be paid separately.
Payment


Payment shall be made per m³ of completely executed works. Price of shuttering included.
9.2.3 Reinforced Concrete Slab-on-the-Ground (91-080-40/130)

Description


Procurement of material and casting of a C 25/30 reinforced concrete slab-on-the-ground, d=20 cm. The slab-on-the-ground shall be reinforced according to the Design, reinforcement details and the Static Analysis; the concrete shall be casted and cured as prescribed under the regulations and standards. The reinforcement shall be paid separately.
Payment

Payment shall be made per m³, of completely executed works.
9.3 REINFORCED CONCRETE WALLS (91-080-40/200)

9.3.1 Reinforced Concrete Walls d=10cm (91-080-40/210)

Description


Procurement of material and casting of the C 25/30 enclosure reinforced concrete walls, d=10cm. The walls shall be reinforced according to the Design. Wall is casting in following layers from inside:-styrofoam  bordsd=5 cm fixed to interior wall with wide washer anchors; - reinforced concrete enclosure façade wall, d=10 cm, in formwork with horizontally riveted wood boards.   the concrete shall be cured as prescribed under the regulations and standards. The reinforcement shall be paid separately. The price shall include all required shuttering, supports and auxiliary scaffoldings.(marking SFZ 3).
Payment

Payment shall be made per m2 of completely executed works. 
9.4 REINFORCED CONCRETE SLABS (91-080-40/300)
9.4.1 Lightweight Montage Floor (LMF) d=20 (91-080-40/310)

Description

Procurement, transport, montage of the LMF 20 total high d=16+5cm, cast with C 25/30 concrete, all required openings provided. Procurement, transport and montage of all required prefabricated reinforced girders, clay made fill-blocks and casting of concrete slab shall be included into unit price. All works shall be made fully in accordance with the Static Analysis and reinforcement details. The reinforcement shall be paid separately.

Payment

Payment shall be made per m2 of completely executed works, all required shuttering, supports and auxiliary scaffoldings shall be included. 
9.4.2 Reinforced Concrete flat slab (91-080-40/321)

Description

Construction of reinforced concrete flat slab, thickness d=9 cm with concrete class C 25/30 in formwork, layer of polyethylene foil shall be installed under the slab.
Payment

Payment shall be made per m2 of completely executed works, all required shuttering, supports and auxiliary scaffoldings shall be included.
9.4.3 Concreting of exterior massive staircase (91-080-40/323)

Description

Concreting of exterior massive staircase with plain concrete class C 12/15, (without reinforcement), with stairs 15/30 cm in the formwork.
Payment

Payment shall be made per m² of horizontal projection of executed staircase.

9.5 REINFORCED CONCRETE GIRDERS & BELT COURSES (91-080-40/400)
9.5.1 Reinforced Concrete Columns (91-080-40/415)

Description


Procurement of material and casting of C 25/30 reinforced concrete 25/25, 25/30 columns.  from foundation slab till girder under the first floor slab. The columns shall be cast in required shuttering. The columns shall be reinforced according to the Design, reinforcement details and the Static Analysis.

The concrete shall be cast and cured as prescribed under the regulations and standards. The price shall include shuttering, supports and auxiliary scaffoldings. The reinforcement shall be paid separately.
Payment


Payment shall be made per m³ of completely executed works.

9.5.2 Reinforced Concrete Girders (91-080-40/440)

Description


Procurement of material and casting of C 25/30 reinforced concrete girders of various dimensions in required smooth shuttering. The concrete shall be cast and cured as prescribed under the regulations and standards. The price shall include shuttering, supports and auxiliary scaffoldings. The reinforcement shall be paid separately.
Payment


Payment shall be made per m³ of completely executed works

9.5.3 Reinforced Concrete Lintels (91-080-40/450)
Description

Concreting of reinforced concrete lintel beams of square section  of various dimensions with concrete class C 25/30  in formwork.
Payment


Payment shall be made per m1 of completely executed works

9.5.4 Reinforced Concrete Lintels in walls (91-080-40/470)

Description

Casting of concrete lintels in walls in which openings shall be made in following sequence:  - recess existing wall for half of the thickness, mounting of steel profile U 14 resting for 20 cm on both sides of the future opening, execute pouring of concrete for half of the lintel (steel shall be paid separately),     - when the concrete is hardened, the procedure shall be repeated with other half of lintel. Works shall be carried out according to instructions given in the static calculation
Payment

Payment shall be made per m³ of completely executed works

9.5.5 Reinforced Concrete horizontal finishing ring beams (91-080-40/480)

Description


Construction of reinforced concrete horizontal finishing ring beams of square cross section, on perimeter façade roof parapet walls with concrete class C 25/30, in the formwork..
Payment


Payment shall be made per m³ of completely executed works

10 REINFORCEMENT STEEL (91-080-40/900)

	ICS Number
	Standard Number
	Year
	TITLE

	91.080.40
	SRPS EN ISO 15630-1
	2008
	Steel for the reinforcement and prestressing of concrete - Test

methods - Part 1: Reinforcing bars, wire rod and wire

	
	SRPS EN ISO 15630-2
	2008
	Steel for the reinforcement and prestressing of concrete - Test

methods - Part 2: Welded fabric


Description


Supplying, cleaning, cutting, bending and installing smooth, ribbed reinforcement rods, or reinforcement welded fabric. Fully in accordance with Static Analysis and the Design Reinforcement Details. 
Measures and payment


Calculation and payment per kilogram of mounted steel.

10.1 Supply, cleaning, cutting, machine bending and placing of reinforcement GA 240/360, RA 500/560, MAG  500/560 and MAR 500/560 (91-080-40/910)

11 MASONRY (91-080-30)

General

All masonry work shall be carried out fully in accordance with the Final Design, Static Analysis and applicable regulations and standards. 

	ICS Number
	Standard Number
	Year
	TITLE

	91.080.30
	SRPS ISO 9652-2
	2005
	Masonry - Part 2: Unreinforced masonry design by simple rules

	
	SRPS ISO 9652-5
	2003
	Masonry - Part 5: Vocabulary


All materials used for masonry works shall have specified quality and valid test certificates

	MATERIAL
	ICS Number
	Standard Number
	Year
	TITLE

	Clay Bricks

And other Brick products
	91.100.25
	SRPS B.D1.011
	1987
	Massive clay bricks – Technical requirements

	
	
	SRPS B.D1.012
	1988
	Radial clay bricks – Technical requirements

	
	
	SRPS B.D1.014
	1987
	Facing massive clay bricks - Technical requirements

	
	
	SRPS B.D1.014/1
	1995
	Hollow clay facing bricks and blocks - Technical requirements - Amendments

	
	
	SRPS B.D1.015
	1987
	Hollow clay bricks and blocks - Technical requirements

	
	
	SRPS B.D1.015/1
	2003
	Hollow clay bricks and blocks - Technical requirements -

Amendment 1

	
	
	SRPS B.D1.016
	1987
	Solid light-clay bricks – Technical requirements

	
	
	SRPS B.D1.017
	1987
	Perforated light-clay bricks and clay blocks - Technical requirements

	Lime
	91.100.10
	SRPS B.C1.020
	1981
	Building lime

	Cement
	91.100.10
	SRPS B.C1.010
	1997
	Hydraulic masonry binder - Technical requirements

	
	
	SRPS B.C1.011
	2001
	Cement - Portland cement, Portland composite cement, plastfurnace cement, pozzolanic cement, composite cement - Definition, classification and technical conditions

	
	
	SRPS B.C1.012
	1996
	Cement - Delivery, packing and storage density

	
	
	SRPS ENV 197-1
	1997
	Cement - Composition, specifications and conformity criteria - Part 1: Common cements

	Natural and crushed aggregate
	91.100.15
	SRPS B.B8.040
	1982
	Crushed aggregate for concrete and mortar - Examination of aggregate with organic impurities

	
	
	SRPS B.B8.042
	1984
	Natural and crushed aggregate - Chemical analysis of aggregates for concretes and mortars

	
	
	SRPS EN 13139
	2007
	Aggregates for mortar

	Gypsum
	91.100.10
	SRPS B.C1.030
	1966
	Building gypsum

	Water
	91.100.30
	SRPS U.M1.058
	1985
	Concrete - Water for making concrete - Technical requirements and testing methods


All used binding materials and protecting agents must be of specified quality and posses test certificates

	ICS Number
	Standard Number
	Year
	TITLE

	91.100.10
	SRPS U.M8.002
	1997
	Mortars for masonry and plastering - Test methods


All masonry work must be carried out by qualified manpower, using the latest tools and machines for this kind of works 

Brick laying shall be made by skilled and with qualified workman power, and according completely to current regulations following technical descriptions and shall be made precisely according to the Design, with regular joints in horizontal rows, without pieces, smaller then 1/4 of brick, ½ of hollow clay block, as the case may be.

Vertical and horizontal joints shall be completely filled by mortar, without hollows. Thickness of mortar in joints shall not be over then 10-12 mm. Joints at outer surface shall be left empty for about 15-20mm, to provide better adhesion of mortar during plastering. Any mortar leaking shall be removed immediately. Trimming of bricks and/or hollow clay blocks shall be made by machinery equipment.

.

The Contractor on his own expense shall provide for all required and necessary material related to manufacturing shattering, formworks, scaffoldings, as well as for timbering & bracing of trenches & foundation pits. The Contractor shall remain owner of all said material and equipment and shall be under the obligation to remove the same from the Site when required. Any instruction by the Supervisor intended to improve safety and/or quality of shattering, formworks, scaffoldings and timbering & bracing of trenches & foundation pits shall not be considered as an additional work under any circumstances.
	ICS Number
	Standard Number
	Year
	TITLE

	79.040
	SRPS D.B1.025
	1982
	Technical log - Wood scaffolding

	91.080.20
	SRPS U.C9.400
	1984
	Timber scaffolding and formwork - Technical requirements

	
	SRPS U.C9.500
	1984
	Timber protection in constructions - Technical requirements

	91.200
	SRPS EN 39
	1995
	Steel tubes for working scaffolds - Requirements and tests

	
	SRPS EN 74
	1995
	Coopers, loose spigots and base plates for use in working scaffolds and false work made of steel tubes - Requirements and test procedures


Measurement and Payment

The calculation of the works is made per measurement unit, indicated for each item. The unit price shall include execution of the complete item (procurement of material, external and all horizontal and vertical site transport, safety measures, scaffolds, required formwork) and other activities necessary for proper execution of the works. 

11.1 FAÇADE WALLS (91-080-30/100)

11.1.1 Façade d=12cm Brick Cladding (91-080-30/110)

Description


Building of damaged façade walls applying following procedure:- vertical column of wooden framing structure of whitewood battens 12/12 cm shall be first placed, - between the frame elements, masonry wall, thickness d=12 cm with solid brick in cement lime mortar mix shall be built, mortar joints to be same in style as on existing walls.
Payment


Payment shall be made per m² of fully completed works
11.2 OTHER STRUCTURAL WALLS (91-080-30/200)

11.2.1 Hollow Clay Block Wall d=19 cm (91-080-30/210)

Description


Constructing façade and inner walls with structural 25/19/19 cm hollow clay blocks in 1:2:6 cement-lime mortar, with simultaneous construction of horizontal reinforce concrete belt courses and door lintels. Clay blocks shall be moisturized before building in. Joints shall be cleaned 2 cm depth

Payment


Payment shall be made per m2 of fully completed works, provided that reinforce concrete belt courses and door lintels shall be paid under the concrete works (Section 91-080-40)
11.2.2 Hollow Clay Block Wall d=25 cm (91-080-30/220)

Description


Constructing inner partition walls d=25 cm made of solid clay bricks in 1:2:6 cement-lime mortar, with simultaneous construction of horizontal reinforced concrete belt courses and door lintels. Clay bricks shall be moisturized before building in. Joints shall be cleaned 2 cm depth

Payment


Payment shall be made per m3 of fully completed works, provided that reinforce concrete belt courses and door lintels shall be paid under the concrete works (Section 91-080-40)

11.3 PARTITION & PROTECTION WALLS (91-080-30/300)
11.3.1 Solid Brick Wall d=12 cm (91-080-30/310)

Description


Constructing inner partition walls d=12 cm made of solid clay bricks in 1:2:6 cement-lime mortar. Clay bricks shall be moisturized before building in. Joints shall be cleaned 2 cm depth

Payment


Payment shall be made per m² of fully completed works
11.3.2 Solid Brick Wall d=47 cm (91-080-30/320)

Description


Walling up of existing openings in the wall d=47 cm with two walls thickness d=12 cm of solid bricks in cement lime mortar mix.
Payment


Payment shall be made per m² of fully completed works
11.4 OTHER MASONERY WORKS (91-080-30/400)
11.4.1 Repair of forging furnaces (91-080-30/410)

Description


Repair of forging furnaces, item shall include following works:

 - repair of walls by replacement of damaged bricks,

 - fixing to the wall of metal hoods,

 - cleaning of metal hoods on the exterior and interior with steel brushes,

 - coating of metal hoods on the exterior and interior with corrosion stabilizer,

 - two anti-corrosion coatings on metal hoods on the exterior and interior,

 - two coatings on metal hoods with oil paint on the exterior and interior in tone as chosen by the designer.

Payment


Payment shall be made per lumpsum of fully completed works

11.4.2 Repair of cracks in the wall (91-080-30/420)

Description


Repair of cracks in the wall, item includes following works:

 - plastering of cracks on both sides with cement mortar mix,

 - injection tube shall be installed on the bottom,

 - crack shall be supported on both sides with wire tied wood boards through the wall,

 - injection of cement slurry into the crack from the bottom under the pressure until the injection mass comes out to the crack top and wall surface,

 - removal of wooden boards for holding up, and wires.

Cracks to be treated shall be decided by the supervisor.

Payment


Payment shall be made per m of fully completed works
11.4.3 Execution of various small repairs in walls (91-080-30/410)

Description


Execution of various small repairs in walls, on concrete posts for the showpiece, within the roof structure and similar; repairs shall be carried out only upon the explicit order of supervisory body with previously approved prices for each work
Payment


Payment shall be made per m3 of fully completed works.
12 TIMBER STRUCTURES (91-080-20)

General

Timber properties and quality must follow regulations under the Code for designing and building of wooden constructions and prevailing standards

	ICS Number
	Standard Number
	Year
	TITLE

	79.040
	SRPS D.B1.025
	1982
	Technical log - Wood scaffolding

	
	SRPS EN 1611-1
	2007
	Sawn timber - Appearance grading of softwoods - Part 1: European spruces, firs, pines, Douglas fir and larches

	91.080.20
	SRPS U.C9.200
	1984
	Structural timber design – Solid timber construction an fibre building boards construction

	
	SRPS U.C9.200/1
	1987
	Structural timber design: solid timber construction and fibre building boards constructions - Amendments

	
	SRPS U.C9.300
	1984
	Structural timber design – Glued laminated members – Technical requirements

	
	SRPS U.C9.400
	1984
	Timber scaffolding and formwork - Technical requirements

	
	SRPS U.C9.500
	1984
	Timber protection in constructions - Technical requirements

	
	SRPS U.D0.001
	1983
	Materials for timber structures - Technical requirements for materials

	
	SRPS U.D0.001/1
	1987
	Materials for timber structures - Technical requirements for materials - Amendments


	91.080.20
	SRPS U.C9.200
	1984
	Structural timber design – Solid timber construction an fibre building boards construction

	
	SRPS U.C9.200/1
	1987
	Structural timber design: solid timber construction and fibre building boards constructions - Amendments

	
	SRPS U.C9.300
	1984
	Structural timber design – Glued laminated members – Technical requirements

	
	SRPS U.C9.400
	1984
	Timber scaffolding and formwork - Technical requirements

	
	SRPS U.C9.500
	1984
	Timber protection in constructions - Technical requirements

	
	SRPS U.D0.001
	1983
	Materials for timber structures - Technical requirements for materials

	
	SRPS U.D0.001/1
	1987
	Materials for timber structures - Technical requirements for materials - Amendments


Contractor shall be under the obligation strictly to apply all necessary general procedures from the Safety Code, fire fighting procedures and all other safety related standards. The entire scope of such procedures shall be delivered to the, before commencing any work.

For manufacturing any constructive element, the Contractor shall follow details from technical specifications for works execution and from structural analysis for dimensions.

All carpentry works must be done according to the Design details. Timber must be health, dry, suite to current technical descriptions, with dimensions defined in the design and bonding defined in bonding analysis.

All laboratory tests must be done prior to any providing of material. Preliminary testing shall prove the timber quality. Testing costs shall be born by the Contractor. Responsibility for stability of scaffoldings, supports, shuttering, formwork, bracing and timbering shall be Contractor’s obligation, fully and solely as defined under current laws and regulations.

Roof construction and face elements, must be done from conifer wood, I class, nominal humidity up to 12%. Protective paints, colour and shade according to accepted samples, shall coat visible wooden parts. Roof elements, construction timber and elements for hanging of suspended ceilings, must be protected against rotten, insects, fungicide and fire, by adequate coatings.

.

Holders, anchors, anchor plates and all other jointing and fixing elements, must be produced from stainless steel and protected against corrosion and decaying.

The Contractor shall be under the obligation regularly to clean and remove waste material, also to remove any residual waste after finishing of works. 

Measures and payment

Certificate for payment calculate on the base of really finished quantities. Unit price include: all necessary material, including all rests caused by cutting, producing, transport, building, workman power, auxiliary material, usage of mechanization, expenses of electric energy, etc.

12.1 TIMBERING & BRACING OF TRENCHES & FOUNDATION PITS (91-080-20/100)

Description

.Securing and bracing of lateral excavation sides, as well as securing of the adjacent structures is made according to the land nature, that is, position of the adjacent structures, and all labour related to these activities shall be fully Contractors responsibility.
Timber must be health, dry, suite to current technical descriptions, with dimensions as required on site. 

Payment

Payment shall be made as per m2 actually secured and braced area.
12.2 SHUTTERING & FORM WORKS (91-080-20/200)

Description


The Contractor shall submit the shuttering design, which is to be the part of the Concrete Design, to the Supervisor for approval. 


The Contractor must use, where possible, readymade shuttering. Cutting the shuttering in situ will be allowed only if necessary. The shuttering must be impermeable to prevent leaking of cement mortar. The gap between shuttering elements must not be more than 1mm or 2 mm. All anchors that hold the shuttering for the following phase must be placed sufficiently from the edge of the concrete not to cause concrete damage. 


Shuttering surface must be clean from hardened concrete residuals and engine oil, or similar, must be applied to it for easier removal. All wooden surfaces of shuttering will be wetted by water to prevent the loss of moist from fresh concrete.

Payment

Price is included in concrete works. 
12.3 ROOF TIMBER STRUCTURES (91-080-20/300)
12.3.1 Roof Structure (91-080-20/320)

Description


Procurement, manufacturing and montage of  the roof structure of sawn, I class, whitewood lumber, on the part of damaged roof; price shall include making of connections of wooden load bearing roof elements according to the rules of trade with the use of nails, screws and other steel elements for strengthening of ties, to be executed in the constructive system like the existing part of the roof, according to the project drawings, structural analysis and details; slope of the roof 31.60 degrees.

All timber material shall be protected from insects, fungus, rotten, as well as fire protected. The unit price covers entire wooden structure and all joints. 

Payment

Payment shall be made as per m2 of horizontal projection

12.4 OTHER TIMBER WORKS (91-080-20/400)

12.4.1 Trimming of roof with the moisture-resistant OSB 3 boards d = 18 mm (91-080-20/410)

Description


Trimming of roof with the moisture-resistant OSB 3 boards d = 18 mm and mounting of thermal insulation in following layers: - assembly of support substructure of whitewood rafters 8/17 cm, rafters shall be fixed to concrete sub base. - mineral wool d=12 cm in boards, density 100 kg/m3 between rafters, - air layer 5 cm, - the moisture-resistant OSB 3 boards d = 18 mm, boards shall be placed next to each other closely and nailed to wooden rafters, lining shall also form gutter valley. The thermal insulation shall be paid separately 
Payment


Payment shall be made as per m2 of trimmed surface.

12.4.2 Installing of roof sheathing of wooden planks (91-080-20/420)

Description


Installing of roof sheathing of wooden planks d=24 mm and layer of waterproof paper above; planks shall be placed next to each other and forged to wooden rafters.
Payment


Payment shall be made as per m2 of trimmed surface

12.4.3 Roof lining (91-080-20/430)

Description


Roof lining in following layers as seen from the inside:- 1x layer of whitewood boards, thickness d=24 mm, boards shall be placed next to each other closely and forged to wooden rafters, -1x PE foil d=0.2 mm in dry conditions, overlapping 10 cm,-1x layer of mineral wool d=12 cm in boards, density 80 kg/m3, -1x layer of vapor transmittable foil that is nailed to roof laths.
Payment


Payment shall be made as per m2 of  roof lining.
12.4.4 Installing of roof sheathing of wooden boards (91-080-20/440)

Description

Installing of roof sheathing of wooden boards d=24 mm and layer of waterproof paper above; boards shall be placed next to each other and forged to wooden rafters, part under lying gutter.
Payment


Payment shall be made as per m2 of sheeting.
12.4.5    Ceiling lining (91-080-20/450)

Description

Ceiling lining in following layers as seen from the inside:- 1x layer of whitewood boards, thickness d=24 mm, boards shall be placed next to each other closely and forged to wooden rafters, -1x PE foil d=0.2 mm in dry conditions, overlapping 10 cm, -1x layer of mineral wool d=12 cm in boards, density 80 kg/m3,
Payment


Payment shall be made as per m2 of ceiling
12.4.6 Posts for the assembly of roof skylights (91-080-20/460)

Description

Preparation of posts for the assembly of roof skylights made of whitewood battens 10/12 cm, battens being forged to rafters, headers or wood sheathing.
Payment


Payment shall be made as per piece. 
12.4.7 Preparation and assembly of wooden cover for exit to the roof. (91-080-20/470)
Payment


Payment shall be made as per piece. 
12.4.8 Lathing of roof that is sheathed with wood boards (91-080-20/480)
Description

Lathing of roof that is sheathed with wood boards in following sequence:-1x bituminous stripe “izolim” in dry condition, overlapping 10 cm,  -1x longitudinal whitewood laths 5/16 cm in the direction of roof slope, forged over rafters, -1xcross sectional laths 5/4 cm forged at the distance for roof covering with interlocking clay tiles.  
Payment


Payment shall be made as per m2 of sloped roof
12.4.9 Preparation of pathway of whitewood planks d=24mm(91-080-20/490)
Description

Preparation of pathway of whitewood planks d=24mm, placed next to each other and forged to wooden rafters.
Payment


Payment shall be made as per m2 of sloped roof
12.4.10 Preparation of lintels of whitewood battens 12/12 cm(91-080-20/500)
Description

Preparation of lintels of whitewood battens 12/12 cm, over the opening for the exterior door and windows and changing of wood framing (columns, beams and brace) that is worn out.
Payment


Payment shall be made as per m1 of executed works.
12.4.11 Trimming of the facade (91-080-20/510)
Description

Trimming of the facade with the existing decorative trimming on the same place where it used to be before, triangle above windows.
Payment


Payment shall be made as per m2 of executed works.
12.4.12 Trimming of gable edges (91-080-20/520)
Description

Trimming of gable edges with vertical whitewood board, d=24 mm thick, boards to be jointed and riveted to wooden roof-trees.
Payment


Payment shall be made as per m2 of executed works.
12.4.13 Construction of new post and petrail from whitewood material(91-080-20/530)
Description

Construction of new post and petrail from whitewood material 14/10 cm dressed on the exterior side in all aspects according to the same design that existed before; price includes applying of coats of wood stain, in colour as selected by the designer.
Payment


Payment shall be made as per m1 of executed works.
12.4.14 Fabrication of wooden partition (91-080-20/540)
Description

Fabrication of wooden partition, screen, made of perforated wooden powder coated panel d=18 mm.  POS D, dimensions 321/210 cm. 2.00*1=2.00
Payment


Payment shall be made as per pcs of executed works.
12.4.15 Partition made of chip wood boards in sanitary room (91-080-20/550)
Description

Partition made of chip wood boards in sanitary room, support structure made of steel powder coated profiles, inside panel shall be made of powder coated chip wood board thickness d=1 cm, consisting of panel part and ingle leaf door with hinges and lock for lockup, chip wood board element shall be raised from the floor for 20 cm. a) POS Z, masonry dimensions 180/220 cm.
Payment


Payment shall be made as per piece of executed works.
12.4.16 Partition made of chip wood boards in sanitary room(91-080-20/560)
Description

Partition made of chip wood boards in sanitary room, support structure made of steel powder coated profiles, inside panel shall be made of powder coated chip wood board thickness d=1 cm, consisting of panel part and  ingle leaf door with hinges and lock for lockup, chip wood board element shall be raised from the floor for 20 cm.  a) POS Z^, masonry dimensions 180/220 cm. 
Payment


Payment shall be made as per piece of executed works.
ELEMENTS OF BUILDINGS (91-060)

WALLS, PARTITIONS, FACADES (91-060-10)

13 INDOOR PLASTERING  (91-060-10/100)

For indoor plastering of clay product wall surfaces, and /or concrete surfaces (columns, girders, lintels, etc) mortars shall be produced from materials as defined under the related standards.

	ICS Number
	Standard Number
	Year
	TITLE

	91.100.10
	SRPS CEN/TR 15124 (en)
	2008
	Design, preparation and application of internal gypsum plastering systems

	
	SRPS CEN/TR 15125 (en)
	2008
	Design, preparation and application of internal cement and/or lime plastering systems

	
	SRPS EN 998-1
	2008
	Specification for mortar for masonry - Part 1: Rendering and plastering mortar

	
	SRPS EN 1015-12
	2008
	Methods of test for mortar for masonry - Part 12: Determination of adhesive strength of hardened rendering and plastering mortars on substrates


13.1 Plastering of indoor wall surfaces (91-060-10/110)

Description


Plastering of internal walls made of bricks, clay blocks, as well as plastering of concrete columns, girders and lintels with two layer 1:3:9 cement-lime mortar. Plastering shall be preceded with cleaning of wall surfaces and spraying with cement grout. In case of concrete surfaces wire netting shall be affixed as sub-layer.  The first layer mortar shall be made of grade one sand and shall be laid on moisturized surface and shall have scraped surface finish providing adhesion for the second layer. The second layer shall be made of finished and most pure materials and shall be applied with constant moisturizing, with smoothed finish. Plastered surfaces shall be strait, without any bends, and with sharp edges. The mortar shall be constantly moisturized to prevent over drying and cracking.

Payment


The calculation of the performed works, as described in this section shall be paid per m² of plastered surface, including required scaffoldings.
13.1.1 Repair of the old plaster (91-060-10/130)
Description


Repair of the old plaster on the interior masonry walls; bubbly plaster shall be demolished and new plastering with cement lime mortar mix shall be carried out, finishing layer shall be floated with the addition of fine sand.
Payment


The calculation of the performed works, as described in this section shall be paid per m² of plastered surface, including required scaffoldings.
13.1.2 Making of flat joints (91-060-10/140)
Description


Making of flat joints on interior masonry walls with cement lime mortar mix, joints previously cleaned from old  mortar.
Payment


The calculation of the performed works, as described in this section shall be paid per m² of plastered surface, including required scaffoldings.
13.1.3 Patching of grooves and holes (91-060-10/150)
Description


Patching of grooves and holes in walls and inter floor slabs that are plastered with cement lime mortar mix, after completion of works on placing  of  all installation in the building; top layer finely floated with the addition of fine sand. 
Payment


The calculation of the performed works, as described in this section shall be paid per m3 of executed works, including required scaffoldings.
13.1.4 Finishing of reveals around the openings (91-060-10/160)
Description


Finishing of reveals around the openings in masonry walls, for forming of correct opening for the mounting of new joinery; reveal shall be finished with cement lime mortar mix, top surface floated.
Payment


The calculation of the performed works, as described in this section shall be paid per m² of plastered surface, including required scaffoldings
13.2 Plastering of ceilings (91-060-10/120)

Description


Plastering of ceilings with two layer 1:3 lime mortar. Plastering shall be preceded with cleaning of surfaces and spraying with cement grout. The first layer mortar shall be made of grade one sand and shall be laid on moisturized surface and shall have scraped surface finish providing adhesion for the second layer. The second layer shall be made of finished and most pure materials and shall be applied with constant moisturizing, with smoothed finish. Plastered surfaces shall be strait, without any bends, and with sharp edges. The mortar shall be constantly moisturized to prevent over drying and cracking.

Payment


The calculation of the performed works, as described in this section shall be paid per m² of plastered surface, including required scaffoldings.

14 GYPSUM PLASTERBOARD LINING (91-060-10/200)

	ICS Number
	Standard Number
	Year
	TITLE

	91.060.10
	SRPS B.C1.035
	1981
	Gypsum plasterboards; types, requirements, testing  

	
	SRPS B.C1.040
	1975
	Cardboard.clad gypsum panels - Instruction for building in  


Description


Procurement and montage of water resistant gypsum plasterboards d=12.5 mm. Boards shall be placed over metal structure. Joint shall be treated with tape and putty. The unit price shall include all required material and auxiliary scaffoldings.

14.1 Construction of monolithic flat wall of thin plasterboards (91-060-10/210)

Description


Construction of monolithic flat wall of thin plasterboards on steel frame of following structure. - 1x solid plasterboards thickness d=12.5 mm screw-fixed to a steel frame of galvanized sheet metal profiles,  - 1x standard bearing sub-structure of galvanized sheet metal profiles, anchored to floor and inter floor structure,  -1x layer of mineral wool d=5 cm in boards, density 80 kg/m3, between frame elements, -1x solid plasterboards thickness d=12.5 mm screw-fixed to sub-structure. Plasterboards shall be thinned near the joint, juncture to be reinforced with glass net and smoothened with the plaster for smoothing until the completely monolithic, flat and solid surface is accomplished. Total thickness of wall d=10 cm
Payment


The calculation of the performed works, as described in this section shall be paid per m² of lined surface, including required scaffoldings.
14.2 Construction of masonry wall cladding of thin plasterboards (91-060-10/220)

Description


Construction of masonry wall cladding of thin plasterboards on steel frame of following structure seen from the brick (system “Knauf” or similar). - 1x standard bearing sub-structure of galvanized sheet metal profiles, anchored to masonry wall of clay products, -1x layer of mineral wool d=5 cm in boards, density 80 kg/m3, between frame elements,  -1x PE foil d=0.2 mm in dry conditions, overlapping 10 cm,  -1x solid plasterboards thickness d=12.5 mm screw-fixed to sub-structure. Plasterboards shall be thinned near the joints, juncture to be reinforced with glass net and levelled with the plaster for smoothing so that the juncture of plasterboards is completely even with the wall (wall EFW 1 and EFW Payment

Payment


The calculation of the performed works, as described in this section shall be paid per m² of lined surface, including required scaffoldings.

15 FACADES (91-060-10/300)

	ICS Number
	Standard Number
	Year
	TITLE

	91.060.10
	SRPS ISO 7361
	2002
	Performance standards in building - Presentation of performance levels of facades made of same-source components

	91.180
	SRPS U.F2.012
	1978
	Final work in building - Specifications for front side works


15.1 Coating of Façade Walls and Plinth (91-060-10/330)

15.1.1 Painting of old façade walls (91-060-10/331)

Description


Painting of old façade plastered and previously painted walls with acrylic paints, old paint being removed from the walls, walls treated with smoothing material and with preliminary coatings, painting in several hues as chosen by the Designer, colour -RAL 7040.
Payment


The calculation of the performed works, as described in this section shall be paid per m² of coated surface, including required scaffoldings

15.1.2 Painting of old façade skirtings(91-060-10/332)
Description


Painting of old façade plastered and previously painted skirtings with acrylic paints, old paint being removed from the skirtings, skirtings shall be treated with smoothing material and with preliminary coatings painting in shade as chosen by the Designer,  colour  - RAL 7040.
Payment


The calculation of the performed works, as described in this section shall be paid per m² of coated surface, including required scaffoldings

15.2 Façade metal lining and cladding (91-060-10/340)

15.2.1 Façade metal cladding (91-060-10/341)
Description


Facade cladding with the following inside layers:
· Mineral wool plates d = 10 cm, density 80 kg/m3 fixed to walls anchors with a wide washer, 

· The vertical sub-structure which is fixed, over 100/100, t=3.2 mm box profile spacers L=15 cm, to a supporting clay block wall d = 25 cm, every 90 cm in height.

Substructure consists of "HOP" profile, which has cross-section in the form of the Greek omega (Ω) letter, plate  thickness t=2mm, for other dimensions refer to detail. For the substructure connection to between the facade wall over spacer use anchors type WIT-VM 200 (WÜRTH) M8. For the connection between the substructure and the metal cladding type "Korten" d = 5mm use special screws (recessed countersunk head thread cutting screws).
· Spacers are located at the distance of 90 cm
· Breathable foil

1x tin coating plate type "Korten" d=5mm with all necessary flashings, top, bottom and vertical angles, flashings, and moldings dilatation around facade openings, stress on plate  vertical flashing joints as shown in the design (SFZ 2).


Payment


The calculation of the performed works, as described in this section shall be paid per m² of complete finished façade surface. 
15.2.2 Façade metal cladding (91-060-10/342)
Description


Facade cladding with the following inside layers:

· Mineral wool plates d = 10 cm, dencity 80 kg/m3 fixed to walls anchors with a wide washer,

· The vertical sub-structure which is fixed, over 100/100, t = 3.2 mm box profile L=20.5 cm with two connecting plates one for connection to wall size 200/200 mm, t = 5mm and the second anchor plate for connection to the subframe size 150/150, t = 5mm for connection to supporting clay block walls d = 25 cm, every 90 cm in height.

Substructure consists of "HOP" profile, which has cross-section in the form of the Greek omega (Ω) letter, plate  thickness t=2mm, for other dimensions refer to detail. For the substructure connection to between the facade wall over spacer use anchors type WIT-VM 200 (WÜRTH) M8.

For the connection between the substructure and the metal cladding type "Korten" d = 5mm use special screws (recessed countersunk head thread cutting screws).

· Spacers are located at the distance of 90 cm

· Breathable foil

1x tin coating plate type "Korten" d=5mm with all necessary flashings, top, bottom and  bottom and vertical angles, flashings, and moldings dilatation around facade openings,  stress in plate vertical flashing joints as shown in the designe (SFZ 2).Façade lining in following layers from the inside: - mineral wool d=10 cm in boards, density 80 kg/m3 fixed to the wall by the  screws with wide washer,    - 1x supporting sub-base fixed to the wall and concrete, through the thermal insulation. - 1x air layer d=4 cm, - 1x sheet metal cladding with composite panel, sheet metal of type “Korten" with all necessary flashings on the top, at the bottom and on vertical edges, flashing on reveals, lining around the façade openings, with vertical joints formed in sheet metal all in accordance with the design drawing  (SFZ 2a).
Payment


Calculation of works shall be made based on m² of complete finished façade surface.

ROOFS & RELATED ELEMENTS (91-060-20)

16 ROOFINGS (91-060-20/100)
16.1 Covering of roof with interlocking clay tiles (91-060-20/110)

Description


Covering of roof with interlocking clay tiles, each tile to be tied to laths with galvanized wire, estimation is that 40% of old tiles could be reused and 60% of new tiles shall be needed.
Measures and payment


Calculation per m² of finished sloped roof covering.
16.2 Covering of ridge (91-060-20/120)
Description


Covering of ridge with purpose made tiles in cement mortar.
Measures and payment


Calculation per m of executed works..
16.3 Recovering of the roof with crown roof tile (91-060-20/130)
Description


Recovering of the roof with crown roof tile in dense crown pattern, with addition of new tiles instead of the missing ones 30 %, each tile to be tied to wooden strips with galvanized wire.
Measures and payment


Calculation per m² of finished sloped roof covering.
17 TIN-SMITH WORKS (91-060-20/200)

	ICS Number
	Standard Number
	Year
	TITLE

	91.060.20
	SRPS U.N9.053
	1989
	Roof drainage, and drainage of open parts of building by various metal plates elements - Technical requirements                


COMMON AND GENERAL REQUIREMENTS FOR TIN-SMITH WORKS

In addition to descriptions of individual work items, the Contractor included the following common requirements in item prices:

 - Sheet metal works will be carried out in all aspects in accordance with the design, details and applicable standards; prices include all work operations, consumed material, tools and scaffolding prescribed by the “Norms and Standards of Civil Works - Building Construction GN 771".

 - Prices include conducting of all tin-smith works on the building, from galvanized iron sheet metal, d=0.7 mm thick.

 - Prices include supply of material, construction, transport and mounting of all sheet metal products on the building. 

 - Price should also include applying of layer of bitumen tape ("izolim" type) over all substrates on which sheet metal will be placed.

 - Price should use of nails, rivets and other binding and joining elements from the same material as sheet metal.

 - Prices include fastening of sheet metal to wood board substrates with standard holders (hafter), and to concrete or brick surfaces by means of holders made of galvanized hoop iron into building structure with galvanized screw anchor.

 - All trimmings up to 50 cm wide should be riveted and soldered, and trimmings wider than 50 cm shold be executed with standing double folds.

 - All drip caps should be at least 4 cm high and removed from the wall for at least 4 cm.

 - Price should also include degreasing, coats with primers and painting of visible surfaces of sheet metal, in two coats, with a special paint for galvanized sheet metal.
17.1 Down Pipes , (91-060-20/210)

Description
Rainwater down pipes of sheet metal, circular section on supports of galvanized flat iron profile.
17.1.1 section  Ф 12 cm (91-060-20/211)

17.1.2 section  Ф 14 cm (91-060-20/212)

17.1.3 section  Ф 16 cm (91-060-20/213)

Measure and payment

Works shall be calculated per m¹ of completely finished edges.

17.1.4 Downpipe metal joints (91-060-20/214)
Description

Downpipe sheet metal joints for the connection between downpipe and drain pipe, cross section and dimensions as drain pipes.

Measure and payment

Works shall be calculated per pcs.
17.2 Gutters (91-060-20/220)

17.2.1 Hanging sheet metal gutters (91-060-20/221)

Description

Hanging sheet metal gutters of semi-circular section ф 14 cm on supports of galvanized flat iron profile.
Measure and payment

Works shall be calculated per m¹ of completely finished and painted gutter trimming.
17.2.2 Lying sheet metal gutters (91-060-20/222)

Description

Lying sheet metal gutters of semi-circular section fi 14 cm on supports of galvanized flat iron profile.
Measure and payment
Works shall be calculated per m¹ of completely finished and painted gutter trimming.
17.3 Roof Trimming (91-060-20/310)

Description

Trimming of roof edges with sheet metal, spread width 33 cm over plank formwork and a layer of bitumen tape, on the upstream side the sheet metal should be inserted under the roof cover, and on the downstream side it should be folded with the drain pipe.
Measure and payment

Works shall be calculated per m¹ of completely finished and painted gutter trimming.
17.3.1 Edges spread width 33 cm (91-060-20/311)

17.3.2 Edges spread width 45 cm (91-060-20/312)
17.4 Roof Covering with iron galvanized sheet metal (91-060-20/320)

Description

Covering of roof with iron galvanized sheet metal over the wood boarding and layer of bituminous stripe, on the up stream side sheet shall be stacked under the lying gutter and roof covering; on the downstream side it shall form drip.
Measure and payment

Works shall be calculated per m2 of completely finished roof covering.
17.5 Window Ledge Trimming (91-060-20/330)

Description

Flashing of window sills with the sheet metal, developed width of  33 cm, on the interior side flashing shall be  forged to the window frame, on the exterior side the drip shall be formed
Measure and payment

Works shall be calculated per m¹ of completely finished trimming
17.6 Dilatation Trimming (91-060-20/340)

Description

Fabrication of sheet metal flashing on the exterior dilatation between walls developed width of 45 cm on holders of galvanized flat iron, flashing shall be flexible and water proof.
Measure and payment

Works shall be calculated per m¹ of completely finished trimming
17.7 Flashing around sloped mansard window (91-060-20/350)

Description

Flashing around sloped mansard window with the sheet metal, developed width of 45 cm, sheet metal saddle for distributing of water shall be made, window dimensions 58/98 cm. 
Measure and payment

Works shall be calculated per pcs
CEILLINGS, FLOORS, STAIRS, etc. (91-060-30)

18 CEILLINGS (91-060-30/100)

	ICS Number
	Standard Number
	Year
	TITLE

	91.060.10
	SRPS B.C1.035
	1981
	Gypsum plasterboards; types, requirements, testing  

	
	SRPS B.C1.040
	1975
	Cardboard.clad gypsum panels - Instruction for building in  


18.1 Gypsum Plasterboards Ceiling (91-060-30/110)

Description


Procurement and montage of water resistant Gypsum plasterboards d=12.5 cm. Boards shall be placed over metal structure. Joint shall be treated with tape and putty. The unit price shall include all required material and auxiliary scaffoldings.

Payment


Calculation of works shall be made based on m² of lined surface, including required scaffoldings.

19 FLOORING (91-060-30/200)

19.1 Cement Screed (91-060-30/210) 

Description


Procurement and manufacture of d=4 cement 1:3 mortar screed having a minimal compressive strength 25 Mpa and a minimal adhesive strength 1.5 Mpa, which shall serve as base for an epoxy casted flooring. The screed shall be produced mechanically with dilatations made at larger areas. The unit price comprises dilatations with filling.

Payment


Calculation of works shall be made based on m² of completely implemented works.

19.1.1  D = 4cm  (91-060-50/211)
19.1.2  D = 5cm  (91-060-50/212)
19.2 Installation of linoleum flooring in rolls (91-060-30/220)

Description


Installation of linoleum flooring in rolls, linoleum shall be glued down over cement screed or waterproof plywood with special glue; prior to gluing, cement screed shall be levelled with OLMA mass, joints to be of minimum width, lacquered skirting of hard wood shall be placed around the room perimeter, linoleum in the sanitary room shall be raised up the wall behind the sink for 120 cm and glued over plaster wall (linoleum type “tarket” or similar).. 

Payment


Calculation of works shall be made based on m² of completely implemented works.
19.3 Cobblestones Flooring (91-060-30/230)

Description


Paving of floors in the building with cobblestones 10/10 cm in cement mortar d=4 cm, colour and pattern as chosen by the designer.
Payment


Calculation of works shall be made based on m² of completely implemented works.
19.4 Casting of monolithic moulded, two components flooring (91-060-30/240)

Description


Casting of monolithic moulded, two components flooring of type POLIMAG SBT-04 or similar, applying following procedure:  - concrete sub-base shall be dust free, ungreased and cleaned with water, if it is the necessary surface preparation shall include sandblasting or grinding with terrazzo grinders,  - floor shall be orthogonally dilated according to the manufacturer’s instructions with aluminium stripe d=5 mm being installed into the dilatation, anchored to the concrete sub-base with galvanized steel screws by the mean of additional plates welded to the stripe on every 33 cm, - the primer shall be applied to the sub-base as the first coat,  - mixed mass of POLIMAG shall be applied over the primer, thickness at least 2.0 cm, spread and finely levelled,  -cast floor shall be cured by pouring the water for at least three days after the casting,  -after drying out, the floor shall be finely grinded together with the aluminium stripes until reaching the full gloss. Colour of the floor shall be as chosen by the Designer, prior to floor pouring, samples cast in situ shall be provided as well as the approval from the Designer.
Payment


Calculation of works shall be made based on m² of completely implemented works.
19.5 Floor made of dressed whitewood boards (91-060-30/250)
Description


Supply and laying of matched floor made of dressed whitewood boards, thickness d=20 mm, joining of boards using tongue and groove method and fastening to floor joints 8/8 cm, the floor should be varnished with transparent floor varnish for wood, along the rim of the room place a rectangular whitewood varnished border, fill clean sand between floor joists.
Payment


Calculation of works shall be made based on m2  of completely implemented works.
19.6 Floor made of poured asphalt (91-060-30/255)

Description


Making the floor of poured asphalt in the building d=4 cm over the concrete sub base, asphalt with polymer solvents without harmful fumes, floor leveled with wooden iron, asphalt shall be resistant to the softening at temperature of floor heating.

Payment


Calculation of works shall be made based on m2 of completely implemented works.

19.7 Mounting of old mining track into the floor of cobblestone (91-060-30/260)

Description


Mounting of old mining track into the floor of cobblestone so that the upper edge of the rail is at the floor level; horizontal steel plates shall be welded close to the rail ends for fixing of track to the concrete sub base; possible unevenness shall be resolved by inserting mortar under the rails.

Payment


Calculation of works shall be made based on m1 of completely implemented works.
20 WINDOWS & DOORS (91-060-50)

Erection method shall be dry, anchoring by bolts through pre-drilled holes in frames. Connection between wall and frames shall be filled in with polyurethane foam.
Colour of wooden doors shall be white RAL9010.

	ICS Number
	Standard Number
	Year
	TITLE

	91.060.50
	SRPS EN 1026
	2008
	Windows and doors - Air permeability - Test method

	
	SRPS EN 1027
	2008
	Windows and doors - Watertightness - Test method

	
	SRPS EN 1121
	2008
	Doors - Behaviour between two different climates - Test method

	
	SRPS EN 12365-1 (en)
	2009
	Building hardware - Gasket and weatherstripping for doors, windows, shutters and curtain walling - Part 1: Performance

	
	SRPS ENV 1627 (en)
	2008
	Windows, doors, shutters - Burglar resistance - Requirements and classification

	
	SRPS EN ISO 10077-1 en)
	2008
	Thermal performance of windows, doors and shutters - Calculation of thermal transmittance - Part 1: General

	91.180
	SRPS U.F4.020
	1990
	Finishing works in building - Building-in of building joinery - Technical requirements

	
	SRPS U.F2.025
	1992
	Finishing work in building - Glazier works - Technical requirements


All workshop drawings and material samples shall be subject of the Supervisors approval.

All measures given under any item of Technical Specification are related to opening dimension (i.e. masonry dimensions). All provided dimension shall be subject of verification before commencing production
20.1 WINDOWS (91-060-50/200)

Description

Wooden window, jamb of whitewood, frames of whitewood and pine wood, glazed with thermally insulating glass 4+12+4 mm with low emission glass; window shall have main and false jambs over the glass, handles and rosettes of nickel-plated steel, on interior profiled stool, to be painted with oil paint and lacquered with matte finish, colour in tone as chosen by the designer, window designed as existing windows.
Payment

Payment shall be made per piece of completed works.

	20.1.1
	POS 1, single sash, masonry dimensions 134/232 cm

Description

Wooden window, jamb of whitewood, frames of whitewood and pine wood, glazed with thermally insulating glass 4+12+4 mm with low emission glass; window shall have main and false jambs over the glass, handles and rosettes of nickel-plated steel, on interior profiled stool, to be painted with oil paint and lacquered with matte finish, color in tone as chosen by the designer, window designed as existing windows.

Calculation per pc.

a) POS 1, single sash, masonry dimensions 134/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into fifteen panes, window is fixed.


	91-060-50/210

	20.1.2
	POS1 1', single sash, masonry dimensions 134/232 cm

Description

POS1 1', single sash, masonry dimensions 134/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into fifteen panes, window to be opened vertically by the sliding of one pane in the system as suggested by the manufacturer (groove in jamb or metal guides or similar).


	91-060-50/215

	20.1.3
	POS1 1a, single sash, masonry dimensions 134/232 cm

Description

POS1 1a, single sash, masonry dimensions 134/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into fifteen panes, window is fixed.


	91-060-50/220

	20.1.4
	POS 2, single sash, masonry dimensions 125/232 cm

Description

POS 2, single sash, masonry dimensions 125/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into fifteen panes, window is fixed.


	91-060-50/225

	20.1.5
	POS 2a, single sash, masonry dimensions 125/232 cm

Description

POS 2a, single sash, masonry dimensions 125/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into fifteen panes, window is fixed.


	91-060-50/230

	20.1.6
	POS 3, single sash, masonry dimensions 100/232 cm

Description

POS 3, single sash, masonry dimensions 100/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into twelve panes, window to be opened vertically by the sliding of one pane.


	91-060-50/240

	20.1.7
	POS 4, single sash, masonry dimensions 148/232 cm

Description

POS 4, single sash, masonry dimensions 148/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into twelve panes, window is fixed.


	91-060-50/250

	20.1.8
	POS 4', single sash, masonry dimensions 148/232 cm

Description

POS 4', single sash, masonry dimensions 148/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into twelve panes, window to be opened vertically by the sliding of one pane.


	91-060-50/255

	20.1.9
	POS 5, single sash, masonry dimensions 120/232 cm

Description

POS 5, single sash, masonry dimensions 120/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into twelve panes, window is fixed.


	91-060-50/260

	20.1.10
	POS 5', single sash, masonry dimensions 120/232 cm

Description

POS 5', single sash, masonry dimensions 120/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into twelve panes, window to be opened vertically by the sliding of one pane.


	91-060-50/265

	20.1.11
	POS 5a, single sash, masonry dimensions 120/232 cm

Description

POS 5a, single sash, masonry dimensions 120/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into twelve panes, window is fixed.


	91-060-50/270

	20.1.12
	POS 6, single sash, masonry dimensions 128/232 cm

Description

POS 6, single sash, masonry dimensions 128/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into twelve panes, window is fixed.


	91-060-50/275

	20.1.13
	POS 6', single sash, masonry dimensions 128/232 cm

Description

POS 6', single sash, masonry dimensions 128/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into twelve panes, window to be opened vertically by the sliding of one pane


	91-060-50/280

	20.1.14
	POS 6a, single sash, masonry dimensions 128/232 cm

Description

POS 6a, single sash, masonry dimensions 128/232 cm, window with one main horizontal bar at the middle of the pane, at the upper and bottom part divided with false jambs into twelve panes, window to be opened vertically by the sliding of one pane.


	91-060-50/285

	20.1.15
	Wooden roof skylight glazed 

Description

Wooden roof skylight glazed with thermally insulating glass 6+12+4 mm, upper glass d=6 mm tempered, hinges at the upstream window bar.


	91-060-50/290


	20.1.16
	 POS B double leaf, leaf over leaf , masonry dimensions 94/190 cm

Drscription

Wooden window, jamb of whitewood, leaf of whitewood and pine wood, casement glazed with thermally insulating glass 4+12+4 mm, three standard hinges per leaf, handles and rosettes of nickel-plated steel, on interior profiled window stool, painted with lazure coating in shade as chosen by the Designer.

Calculation per pc

a) POS B double leaf, leaf over leaf , masonry dimensions 94/190 cm, opening of the lower leaf about a vertical axis, top leaf opening about a horizontal axis.


	91-060-50/295

	20.1.17
	POS V double leaf, leaf over leaf, masonry dimensions 94/190 cm, 

Description

Wooden existing window, refurbishment is foreseen, i.e. adjustment of position of leafs on hinges, control and change of worn out fittings, glazing with thermally insulating glass 4+12+4 mm, painting with lazure coatings in shade as chosen by the Designer.

Calculation per pc

a) POS V double leaf, leaf over leaf , masonry dimensions 

94/190 cm, opening about a vertical axis only for cleaning.


	91-060-50/300

	20.1.18
	POS V', double leaf, leaf over leaf , masonry dimensions 94/190 cm

Description

POS V', double leaf, leaf over leaf , masonry dimensions 94/190 cm, opening of the lower leaf about a vertical axis, top leaf opening about a horizontal axis.


	91-060-50/305

	20.1.19
	POS G, double leaf, leaf over leaf , masonry dimensions 94/130 cm

Description

POS G, double leaf, leaf over leaf , masonry dimensions 94/130 cm, opening about a vertical axis.


	91-060-50/310

	20.1.20
	POS G', single leaf, masonry dimensions 94/130 cm

Description

POS G', single leaf, masonry dimensions 94/130 cm, opening about a vertical axis.


	91-060-50/315


	20.1.21
	POS 2, single window,  masonry dimensions 55/148 cm

Description

Wooden window; item contains repair of the existing windows with a wide box, such as fitting, replacement of worn parts and ironmongery, widening the door frame for the thickness of thermo insulation and reapplying coats of wood stain, in color as selected by the Designer.
	91-060-50/320


20.2 DOORS (91-060-50/100)

Description

Wooden glazed door with over light, jamb of whitewood, leaf partly paneled, partly glazed with single layer glass d=4 mm, three standard hinges per leaf, handle and rosette of nickel plated steel, lock with cylinder; door shall be painted with oil paint in tone as chosen by the designer; door to be fabricated according to the design of existing door.

Payment

Payment shall be made per piece of completed works.

	20.2.1
	POS A, double leaf, masonry dimensions 181/322 cm

Description

Wooden glazed door with over light, jamb of whitewood, leaf partly paneled, partly glazed with single layer glass d=4 mm, three standard hinges per leaf, handle and rosette of nickel plated steel, lock with cylinder; door shall be painted with oil paint in tone as chosen by the designer; door to be fabricated according to the design of existing door.


	91-060-50/115

	20.2.2
	POS B, double leaf, masonry dimensions 187/322 cm

Description

Leaves paneled up to the height of 95 cm, glazed at the upper part and divided with false bars into twelve panes, over light fixed and divided with false bars into eighteen panes.


	91-060-50/120

	20.2.3
	POS V, double leaf, masonry dimensions 221/322 cm

Description

Leaves paneled up to the height of 95 cm, glazed at the upper part and divided with false bars into twelve panes, over light fixed and divided with false bars into eighteen panes.


	91-060-50/125

	20.2.4
	POS G, double leaf, masonry dimensions 177/322 cm

Description

Leaves paneled up to the height of 95 cm, glazed at the upper part and divided with false bars into twelve panes, over light fixed and divided with false bars into eighteen panes.


	91-060-50/130

	20.2.5
	POS D, double leaf, masonry dimensions 190/322 cm

Description

Leaves paneled up to the height of 95 cm, glazed at the upper part and divided with false bars into twelve panes, over light fixed and divided with false bars into eighteen panes.


	91-060-50/135

	20.2.6
	POS DJ, double leaf, masonry dimensions 150/322 cm

Description

Leaves paneled up to the height of 95 cm, glazed at the upper part and divided with false bars into twelve panes, over light fixed and divided with false bars into eighteen panes.
	91-060-50/140


	20.2.7
	Existing entrance wood door on the building shall be repaired POS A, double leaf, masonry dimensions 218/280 cm
	91-060-50/145

	20.2.8
	POS L, single leaf, masonry dimensions 60/206 cm
	91-060-50/150


	20.2.9
	POS 1, single door, masonry dimensions 154/148 cm
	91-060-50/325


	20.2.10
	POS A, single door, masonry dimensions 86/190 cm

Description

Wooden entrance door; the item contains repair of the door, such as fitting, replacement of worn parts, ironmongery and widening the door frame for the thickness of thermo insulation and prime coat with wood stain, 
	91-060-50/155


20.3 ALUMINIUM DOORS & WINDOWS (91-060-50/300)
Description

- Aluminium interior ironmongery shall be made of standard extruded profile, standard hardware, lock with the cylinder, handle of pear-shape aluminium, glazed with flat glass d=6 mm, powder coating of aluminium in grey shade – RAL 8029.
- Aluminium interior glazed door shall be made of standard extruded profiles, three standard hinges on each door leaf, lock with the cylinder, handles made of aluminium alloy, protection on the bottom with corten steel, height 30 cm, glazed with flat glass d=6 mm.
-Exterior aluminium partition with doors, fixed side sections and over light made of aluminium profiles with insulated thermal bridge, door made of single tempered glass without aluminium frame, with three appropriate hinges, handles and rosettes made of aluminium alloy, lock with cylinder handrail made of cast aluminium, lower part of door leaf protected with corten sheet metal, in front of vertical bars black vertical elements (RAL 9005)  8/10 mm, pointing out verticality of partition shall be added. Calculation per pc a) POS 5, dimensions of partition 600/266 cm, with single leaf door 106/260 cm, six fixed sections, powder coating of aluminium in grey shade RAL 7015.
- Interior aluminium partition with doors, fixed by side sections and over light made of extruded aluminium profiles, doors with three standard hinges, door handles and rosettes made of aluminium alloy, lock with cylinder, handle made of cast aluminium, thermally insulating glass 6+12+6 mm. Calculation per pc a) POS A, windshield partition, dimensions of the partition 288+186/319 cm, with single leaf pendulum door in it 100/215 cm, bottom door section protected with corten steel, side sections and over light fixed and closed with aluminium sheet metal, side sections fixed and glazed, powder coating of aluminium in grey shade RAL 7015.
- Aluminium window shall be fabricated of extruded profiles with thermally insulated thermal bridge, double rubber gasket around frame perimeter, three hinges on each leaf, handles made of aluminium alloy, flashing of aluminium battens, on the interior, powder coated MDF stool shall be installed to be glazed with thermally insulating low-emission glass 4+12+4 mm. Calculation per pc a) POS 1, double leaf window, masonry dimensions 178/78 cm, one leaf shall be provided with dual-action hardware opening about vertical and horizontal axis, other leaf fixed, powder coated aluminium in shade RAL 7015.
- Interior over light above walls that are 220 cm of height, frame of extruded aluminium profiles, single glazed with glass d=6 mm.
- Aluminium semi-structural façade curtain wall system made of extruded aluminium structural profiles with insulated thermal bridge and secondary frames with fixed panes that are glazed with low-emission thermally insulating glass, exterior glass shall be in color and thermo- reflective, interior glass shall be colorless. 
- Building of booth on the bay window, support structure shall be made of extruded aluminium profiles with insulated thermal bridge, glazed with low-emission  thermo insulating security glass 6+12+6 mm, three sides and  he roof shall be glazed.
- Building of awning above the entrance, of horizontal sawtooth folded sheet metal d=2 mm, fixed to concrete beam and LAS(Light Assemble Slab) floor slab, at the section where the warm space is turning into the cold space canopy structure shall be clad on both sides with sheet metal and mineral wool d=5cm, color– RAL 9005 (black color).
Payment

Payment shall be made per piece of completed works.

	20.3.1 
	POS B, double leaf, masonry dimensions 220/210 cm

Description

Aluminium interior ironmongery shall be made of standard extruded profile, standard hardware, lock with the cylinder, handle of pear-shape aluminium, glazed with flat glass d=6 mm, powder coating of aluminium in grey shade – RAL 8029.

Calculation per pc

a) POS B, double leaf, masonry dimensions 220/210 cm, leafs shall be opening at an angle of 180 degrees.


	91-060-50/310

	20.3.2
	POS J, single leaf, masonry dimensions 90/210 cm 

Description

POS J, single leaf, masonry dimensions 90/210 cm, powder coating of aluminium in grey shade – RAL 8029
	91-060-50/315

	20.3.3
	POS K, single leaf, masonry dimensions 80/205 cm

Description

POS K, single leaf, masonry dimensions 80/205 cm, powder coating of aluminium in grey shade – RAL 7015.


	91-060-50/320

	20.3.4
	POS V, double leaf, masonry dimensions 145/205 cm

Description

Aluminium interior glazed door shall be made of standard extruded profiles, three standard hinges on each door leaf, lock with the cylinder, handles made of aluminium alloy, protection on the bottom with corten steel, height 30 cm, glazed with flat glass d=6 mm.

a) POS V, double leaf, masonry dimensions 145/205 cm, leaves are opening for 180 degrees, powder coating in shade RAL 8029.

	91-060-50/325

	20.3.5
	POS G, single leaf, sliding, masonry dimensions 117/205 cm

Description

POS G, single leaf, sliding, masonry dimensions 117/205 cm, only in slide guides without aluminium frame.


	91-060-50/330

	20.3.6
	POS 5, dimensions of partition 600/266 cm

Description

Exterior aluminium partition with doors, fixed side sections and over light made of aluminium profiles with insulated thermal bridge, door made of single tempered glass without aluminium frame, with three appropriate hinges, handles and rosettes made of aluminium alloy, lock with cylinder handrail made of cast aluminium, lower part of door leaf protected with corten sheet metal, in front of vertical bars black vertical elements (RAL 9005)  8/10 mm, pointing out verticality of partition shall be added.

a) POS 5, dimensions of partition 600/266 cm, with single leaf door 106/260 cm, six fixed sections, powder

coating of aluminium in grey shade RAL 7015. 

	91-060-50/335

	20.3.7
	POS 7, dimensions of partition 600/260 cm

Description

POS 7, dimensions of partition 600/260 cm, with single leaf door 98/260 cm, six fixed sections, whole partition with doors glazed with thermally insulating glass


	91-060-50/340

	20.3.8
	POS A, windshield partition, dimensions of the partition 288+186/319 cm

Description

Interior aluminium partition with doors, fixed by side sections and over light made of extruded aluminium profiles, doors with three standard hinges, door handles and rosettes made of aluminium alloy, lock with cylinder, handle made of cast aluminium, thermally insulating glass 6+12+6 mm.

a) POS A, windshield partition, dimensions of the partition 288+186/319 cm, with single leaf pendulum door in it 100/215 cm, bottom door section protected with corten steel, side sections and over light fixed and closed with aluminium sheet metal, side sections fixed and glazed, powder coating of aluminium in grey shade RAL 7015.


	91-060-50/345

	20.3.9
	POS D, interior aluminium partition with inclined top element,

Description

POS D, interior aluminium partition with inclined top element, greater height 306 cm, less height 269 cm, width 767 cm, with two single leaf doors in it 70/200 cm, side sections and over light fixed, glass d=6 mm sand blasted.


	91-060-50/350

	20.3.10
	POS DJ, interior aluminium partition with inclined top element

Description

POS DJ, interior aluminium partition with inclined top element, greater height 293 cm, less height 282.5 cm, width 220 cm, with single leaf door in it 85/200 cm, side sections and over light fixed, glass on doors d=4 mm transparent, on fixed part sand-blasted with clear edges, to be powder coated in shade RAL 8029.


	91-060-50/355

	20.3.11
	POS LJ, interior partition 

Description

POS LJ, interior partition installed in concrete grooves in columns up and down, masonry dimensions 328/50 cm, glass clear d=6 mm, partition fixed.


	91-060-50/360

	20.3.12
	POS 1, double leaf window, masonry dimensions 178/78 cm,

Description

Aluminium window shall be fabricated of extruded profiles with thermally insulated thermal bridge, double rubber gasket around frame perimeter, three hinges on each leaf, handles made of aluminium alloy, flashing of aluminium battens, on the interior, powder coated MDF stool shall be installed to be glazed with thermally insulating low-emission glass 4+12+4 mm.

Calculation per pc

a) POS 1, double leaf window, masonry dimensions 178/78 cm, one leaf shall be provided with dual-action hardware opening about vertical and horizontal axis, other leaf fixed, powder coated aluminium in shade RAL 7015.


	91-060-50/365

	20.3.13
	POS 1', double leaf angle window,masonry dimensions 2x(178+32)/78 cm

Description

POS 1', double leaf angle window, masonry dimensions 2x(178+32)/78 cm, one leaf to be opened around vertical axis, the other to be fixed, aluminium frame of 30 cm shall be installed around the window perimeter, 

on the corner around the column solid sheet metal cladding with filling of mineral wool d=5 cm shall be placed.


	91-060-50/370

	20.3.14


	POS 2, double leaf, leaf over leaf, masonry dimensions 78/178 cm

Description

POS 2, double leaf, leaf over leaf, masonry dimensions 78/178 cm, upper leaf shall be provided with Roto tilt-and-turn hardware system for opening around vertical and horizontal axis, bottom leaf fixed.


	91-060-50/375

	20.3.15
	POS 6, seven-leaf, leaf near the leaf, masonry dimensions 1399/40 cm

Description

POS 6, seven-leaf, leaf near the leaf, masonry dimensions 1399/40 cm, three leafs shall be provided with snapper hardware system for opening around bottom axis, four leafs fixed, solid aluminium sheet with  mineral wool d=5 cm filling shall be placed on columns.


	91-060-50/380

	20.3.16
	POS I, consists of panes of various lengths,

Description

Interior over light above walls that are 220 cm of height, frame of extruded aluminium profiles, single glazed with glass d=6 mm.

a) POS I, consists of panes of various lengths, pane lengths 284+482+284+86+190, height of all panes  99 cm, panes are fixed, smaller panes are in one piece, bigger panes are divided in two four parts.


	91-060-50/385

	20.3.17
	POS 3, masonry dimensions 70/465 cm

Description

Aluminium semi-structural façade curtain wall system made of extruded aluminium structural profiles with insulated thermal bridge and secondary frames with fixed panes that are glazed with low-emission thermally insulating glass, exterior glass shall be in color and thermo- reflective (type "stop sol" or similar), interior glass shall be colorless. 

Calculation per m2  for all according to description.

a) POS 3, masonry dimensions 70/465 cm, by height with three panes, “stop sol” with 90% dimming.

Total area of façade element 3.96 m2. 


	91-060-50/390

	20.3.18
	POS 4, overall masonry dimensions  85/460 cm

Description

S 4, overall masonry dimensions  85/460 cm, by height with three panes, “stop sol” with 90% dimming.

Total area of façade element 3.96 m2.


	91-060-50/400

	20.3.19
	POS 8,dimensions in the horizontal projection 140/280 cm

Description

Building of booth on the bay window, support structure shall be made of extruded aluminium profiles with insulated thermal bridge, glazed with low-emission  thermo insulating security glass 6+12+6 mm, three sides and the roof shall be glazed.

a) POS 8,dimensions in the horizontal projection 140/280 cm, height 324 cm, powder coating of aluminium in grey shade – RAL 7015.


	91-060-50/405

	20.3.20
	POS 5a,dimensions in the horizontal projection 168/305 cm

Description

Building of awning above the entrance, of horizontal sawtooth folded sheet metal d=2 mm, fixed to concrete beam and LAS(Light Assemble Slab) floor slab, at the section where the warm space is turning into the cold space

canopy structure shall be clad on both sides with sheet metal and mineral wool d=5cm, color– RAL 9005 (black color).

a) POS 5a,dimensions in the horizontal projection 168/305 cm, height of the wave of jagged like structure - 40 cm


	91-060-50/410


PROTECTION OF & IN BUILDINGS (91-120)

21 WATERPROOFING (91-120-30)

	ICS Number
	Standard Number
	Year
	TITLE

	91.120.30
	SRPS U.M3.220
	1987
	Non-strew, bitumen impregnated roofing felt - Quality requirements

	
	SRPS U.M3.231
	1988
	Bitumenous strip with porous glass mat - Quality requirements  

	
	SRPS U.M3.232
	1987
	Bitumenous roofing felt - Quality Requirements

	
	SRPS U.M3.234
	1988
	Bitumenous strip with glass fibre fabrics - Quality requirements

	
	SRPS U.M3.244
	1990
	Materials for damp-proof courses, for hot process  

	
	SRPS U.M3.300
	1989
	Bitumen strip for welding - Quality requirements  

	
	SRPS U.M8.080
	1990
	Bitumen strip for waterproofing - Method of testing  


21.1 WATERPROOFING OF FLOORS-ON-GROUND (91-120-30/100)

Description


Making horizontal waterproofing for floors-on-ground against moisture and underground water. The insulation should be made onto absolutely dry and clean surface (reinforced concrete slab). A cold bitulit coating shall be applied by brush at the temperature over 10º C. Bituminous strip is to be applied immediately with 15 cm overlapping.

Waterproofing shall be made as follows:

· Bitulit could coating

· Bituminous hot coating

· Plastomer bituminous stripe with a glass wool pad d=4, welded to surface (similar to Kondor 4®, Grmec, Zemun).

Payment


The payment is made per m² of completely installed waterproofing.

21.2 HORIZONTAL WATERPROOFING OF FLAT ROOF (91-120-30/300)

Description

Covering roof with the multi-layer roofing membrane reinforced with poly-ester based  flexible polyolefin (FPO), UV-stabilized and fire protected elements are made of glass felt, PROTAN  tip, reinforce for contour walls and vapor-relief elements, shall be placed following producer’s recommendations. PROTAN roof waterproofing system, thickness d =1.6mm, color F 91 (light grey), with a PVC membrane, represents glued composition with mechanical  fixture mounted to a surface of the moisture-resistant OSB 3 boards d = 18 mm and raised along entire height of contour parapet walls, overlapping parapet walls under gutter trimming, all details shall be carried out according to the manufacturer’s instruction. Price includes covering of guttering ducts.

Payment


The payment is made per m² of completely installed waterproofing covering.

22 THERMAL INSULATION (91-120-10)

	ICS Number
	Standard Number
	Year
	TITLE

	91.120.10
	SRPS EN ISO 10077-1 (en)
	2008
	Thermal performance of windows, doors and shutters - Calculation of thermal transmittance - Part 1: General

	
	SRPS ISO 8144-1
	1998
	Thermal insulation – Mineral wool  mats for ventilated roof spaces –  Part 1: Specification for applications with restricted ventilation

	
	SRPS ISO 8144-2
	1998
	Thermal insulation – Mineral wool  mats for ventilated roof spaces –  Part 2: Specification for horizontal  applications with unrestricted  ventilation

	
	SRPS U.J5.600
	1998
	Heat in civil engineering –  Requirements for design and manufacturing of buildings

	
	SRPS U.M9.015
	1998
	Fibrous building materials – Materials for thermal insulation – Technical requirements


22.1 THERMAL INSULATION OF FAÇADE WALLS (91-120-10/100)

Description


Procurement and wall lining with inflammable mineral wool boards  in two overlapping layers, PE foil on heated wall side. The boards shall be fixed to façade wall with rust free wire anchors,

Payment


The payment is made per m² of completely installed insulation.
22.1.1 mineral wool d=12 cm in boards, density 150 kg/m3 (91-120-10/110)

22.1.2 mineral wool d=12 cm in boards, density 80 kg/m3 (91-120-10/120)
22.1.3 mineral wool d=10 cm in boards, density 150 kg/m3(91-120-10/130)
22.1.4 mineral wool d=12 cm in boards, density 100 kg/m3(91-120-10/140)
22.1.5  Placing styrofoam boards d=5 cm fixed to interior wall (91-120-10/150)
23 LIGHTNING PROTECTION (91-120-40)

	ICS number
	Standard number
	Year
	Title in English

	91.120.40
	SRPS IEC 1024-1
	1996
	 Lighting protection systems - General conditions  

	
	SRPS IEC 1024-1-1
	1996
	Lightning protection systems - Selection of protection level  

	
	SRPS IEC 1312-1
	1997
	Protection against lightning electromagnetic impulse - Part 1: General principles  

	77.140.40
	SRPS C.K5.030
	1972
	Galvanized steel strips for earth - Technical requirements for manufacture and delivery


23.1 CONTOUR EARTH (91-120-40/100)
Description


The scope of works shall include supply, laying into previously excavated trench and montage of galvanized steel Fe/Zn 25x4mm strips for contour earth. Compete with bituminised cross pieces, bolts and other installation material. 

Payment


The payment of works shall be made per m¹ of the completely executed works.

23.2 EARTH CONNECTION POINTS (91-120-40/200)

23.2.1 Building Equipotent Bus Connection Point (91-120-40/210)

Description


Line P 25x4mm SRPS N.B4.901Č envisaged for connection of the earth rod to GSIP
Payment


The payment of works shall be made per m¹ of the completely executed works
23.2.2 Earth Connection  (91-120-40/220)

23.2.2.1 Line N2XH-J 1x16mm2 (91-120-40/221)

Description

Line N2XH-J 1x16mm2 envisaged for equalization of potential of metal parts, equipment and materials, and bridging of valves and pumps in mechanical heating cabinet
Payment


The payment of works shall be made per m¹ of the completely executed works

23.2.2.2 Connection of metal housing (91-120-40/222)

Description

Connection of metal housing of electromagnetic equipment with power line to screw for earthing
Payment


The payment of works shall be made per piece 
23.2.2.3 Connection of metal pipes (91-120-40/223)

Description

Connection of metal pipes and pipelines with clamping rings SRPS N.B4.915/P of appropriate diameter or making clamping rings from galvanized tape (for bigger pipe diameters). 

Payment


The payment of works shall be made per piece 

23.2.2.4 Connection of line  P20x3. (91-120-40/224)

Description

Connection of line  P20x3 SRPS N.B4.901Č to technological equipment, by welding.

Payment


The payment of works shall be made per piece 

23.2.2.5 Connecting movable parts. (91-120-40/225)

Description

Connecting movable parts of doors with a copper braid 16mm2 and screw M 10x15.
Payment


The payment of works shall be made per piece 

23.2.2.6 Galvanized inter-connection and earthing (91-120-40/226)

Description

Galvanized inter-connection and earthing of all metal parts in the sanitary block (metal water pipe, metal shower cabin, metal sewerage pipe and all metal parts that do not belong to electrical installation), made with conductor PP-Y,1x6 mm2, connected to the box for potential equalization (PS49). Average length 10 m, price includes all necessary material and conducting of necessary works, and is paid at flat rate per sanitary block. 

Payment


The payment of works shall be made per complete 

23.2.2.7 Line  N2XH-J 1x10mm2 (91-120-40/227)

Description

Line  N2XH-J 1x10mm2 envisaged for connection of boxes PS49 to RO

Payment


The payment of works shall be made per m¹ of the completely executed works

23.2.2.8 Box with busbar for potential equalization (PS49), (91-120-40/228)

Description

Box with busbar for potential equalization (PS49), placed in sanitary block.
Payment


The payment of works shall be made per piece 

23.2.2.9 Supply and mounting, on places marked on the plan, cabinets dimensions 250x100x100. (91-120-40/229)

Description

Supply and mounting, on places marked on the plan, cabinets dimensions 250x100x100 (marked with  GŠIP) with built in busbar for potential equalization, together with connecting to the line from earthing rod.
Payment


The payment of works shall be made per piece 

23.2.2.10 Bridging the connections of pipes on pipelines  (91-120-40/229a)

Description

Bridging the connections of pipes on pipelines (thermo-technical and hydro-technical installations) by placing appropriate clamping rings made with galvanized tape 20x3mm
Payment


The payment of works shall be made per piece 
23.3 INSTALATION OF LIGHTNING ROD (91-120-40/300)
23.3.1 Supply, mounting, connecting of air termination rods (91-120-40/310)
Description

Supply, mounting, connecting of air termination rods with device for early streamer emission, similar to type  SATELIT+ ESE 6000 DUVAL MESSIEN , Dt=60mikrosec., in a set with lightning counter, together with supply and mounting of 5m long pipe
Payment


The payment of works shall be made per piece
23.3.2 Supply of material and construction of down tape conductors(91-120-40/320)
Description

Supply of material and construction of down tape conductors, on the support of tape on roof and vertically on the wall on straight supports, made with tape FeZn 20x3mm, in  a set.
Payment


The payment of works shall be made per m

23.3.3 Supply of, straight tape (91-120-40/330)

Description

Supply of material and mounting on a flat roof of concrete block with straight tape supports  SRPS N.B4.925/F
Payment


The payment of works shall be made per piece
23.3.4 Supply of  straight tape supports  (91-120-40/340)

Description

Supply of material and mounting on facade of straight tape supports SRPS N.B4.925/C 
Payment


The payment of works shall be made per piece
23.3.5 Supply of material of test connection (91-120-40/350)

Description

Supply of material and mounting of test connection SRPS N.B4.936 on the facade, facility wall at the height 1,75m from the level of pavement.  
Payment


The payment of works shall be made per piece
23.3.6 Supply of  material and mounting of mechanical protection (91-120-40/360)

Description

Supply of material and mounting of mechanical protection SRPS N.B4.913P on the facade, from measuring connection to pavement level. 
Payment


The payment of works shall be made per piece
23.4 MEASURING & CERTIFICATE (91-120-40/400)

23.4.1 
Measuring transitory resistance of the existing earth(91-120-40/410)
Payment


The payment of works shall be made on lump sum basis.
23.4.2 
Verification and control of finished installation in accordance with applicable standards SRPS IEC 1024-1(91-120-40/420)
Payment


The payment of works shall be made on lump sum basis.

23.5 TESTING & CERTIFICATE (91-120-40/500)

Description


The scope of works shall include testing of newly installed lightning protection installation, measuring characteristics and issuing an attest on conformity of newly installed lightning protection installation.

Payment


The payment of works shall be made on lump sum basis.

INTERIOR FINISHING (91-180)

24 PAINT COATING (91-180/100)

	ICS Number
	Standard Number
	Year
	TITLE

	91.180
	SRPS U.F2.012
	1978
	Final work in building - Specifications for painting works

	
	SRPS U.F2.013
	1978
	


24.1  PAINTING OF PLASTERED CEILLINGS (91-180/100)

Description


Procurement of material, fairing and painting plastered ceilings with semi-dispersive paint in two coatings, colour and shade as per Supervisors choice. Fairing shall be made applying plastic plaster with smoother towel. Ceilings have to be cleaned from dust, or shuttering remains. Visible steel reinforcement have to be covered with protective paint, prior fairing is done.

Payment


The payment shall be made per m² of completely faired and painted surface, including required scaffoldings.
24.2  PAINTING OF GYPSUM PLASTERBOARD SURFACES (91-180/200)

Description


Procurement of material, fairing and painting gypsum plasterboards surfaces. Boards joints screw holes have to be dry and without dust. All unevenness has to be levelled with abrasive paper. Surfaces shall be painted with dispersive paint in two coatings, colour and shade as per Supervisors choice...

Payment


The payment shall be made per m² of completely faired and painted surface, including required scaffoldings.

24.3  PAINTING OF INTERIOR WALLS (91-180/300)

Description


Procurement of material and painting of interior walls by semi-dispersive paint in two coatings.  Walls made of concrete, or bricks, before fairing, clean from dust, shuttering remains and other impurities. Larger plastering defects cover with the same type of plaster, smaller ones with smoothing weight. Visible steel reinforcement has to be covered with protective paint. Doors and windows and other carpentry works have to be protecting prior fairing. Painting shall be made by semi-dispersive paint in two coatings, colour and shade as per Supervisors choice. 

Payment


The payment shall be made per m² of completely faired and painted surface, including required scaffoldings.
24.4 Protection of wooden roof structure with certified fire fighting coating until the fire resistance of 30 minutes is reached. (91-180/400)
Payment


The payment shall be made per m3 of coating, including required scaffoldings.
25 CERAMICS TILES (91-180/500)

	ICS Number
	Standard Number
	Year
	TITLE

	91.100.25
	SRPS EN 98
	1992
	Ceramic tiles - Determination of dimensions and surface quality

	
	SRPS EN 163  
	1994
	Ceramic tiles - Sampling and basis for acceptance  

	91.180
	SRPS U.F2.011
	2000
	Final work in building - Ceramic works - Technical requirements


25.1  LINING OF WALLS WITH CERAMIC TILES (91-180/510)

Description


Procurement of material and walls lining with local production A class ceramic tiles dimension 20x20 cm. The tiles shall be glued onto previously plastered wall by a disperse glue. Wall lining shall be made as 4-6 mm wide joint-to-joint pattern, provided that joints shall be filled in by white cement, or grouting compound. Selected type of ceramic tiles shall be subject to Supervisors approval. Lining shall be 220 cm high.

Payment


The payment shall be made per m² of lined wall.

25.2  LINING OF FLOORS WITH CERAMIC TILES (91-180/520)

Description


Procurement of material and lining of floors with local production A class ceramic floor tiles dimension 20x20 cm. The tiles shall be laid onto M-100 cement mortar (ration 1:3). Floor lining shall be made as 6-10 mm wide joint-to-joint pattern, provided that joints shall be filled in by a grouting compound. Selected type of ceramic tiles shall be subject to Supervisors approval. Lining shall be providing slope to the floor drain.

Payment


The payment shall be made per m² of lined floor.

25.3  LINING OF CERAMIC TILES SKIRTING (91-180/530)

Description


Procurement of material and lining skirting of local production A class ceramic tiles dimension 20x20 cm. The tiles shall be glued onto previously plastered wall by a disperse glue. Wall lining shall be made as 4-6 mm wide joint-to-joint pattern, provided that joints shall be filled in by white cement, or grouting compound. 

Payment


The payment shall be made per m¹ of skirting.

26 BLACKSMITH WORKS (91-180/800)

26.1 Staircases & Ladders (91-180/810)
26.1.1 Staircase With  Fence & Eaves (91-180/811)
Description


Iron staircase with a landing, structure made of box sections, stair treads 5 x 15/30 cm wide 100 cm made of ribbed sheet metal d=3-4 mm, landing dimensions 70/100 cm made of grid with holes 30/30 mm.
Payment


Calculation of works shall be made per piece, including anchors, screws, washers, scaffolding.
26.2  RAILINGS AND GRIDS (91-180/820)

26.2.1 Bars at Window (91-180/821)
Description


Refurbishment of steel bars on windows, repairing of deformed partition bars, replacement of worn-out elements, burn-out of old paint and carrying out of anti-corrosion protection with two coatings and two coatings of oil paint, shade – RAL 7015.
Payment


The payment shall be made per piece.

26.2.2 Fabrication and assembly of new iron grid on windows (91-180/822)
Description


Fabrication and assembly of new  iron grid  on windows, all to be like existing bars, to be painted with oil paint, in shade RAL 7015. a) POS 9, dimensions 94/190 cm.
Payment


The payment shall be made per piece.

26.2.3 Flat iron fence on the gallery (91-180/823)
Description


Flat iron fence on the gallery, handrail made of pipes Æ 50 mm, hot galvanized and fixed laterally to the columns, joints to be covered with round rosettes, fence panels of security glass d=8 mm that shall be fixed with connecting elements laterally and to the floor.  a) POS E, fence height 110 cm, length 470 cm. 

Payment


Calculation of works shall be made per piece, including anchors, screws, washers, scaffolding.

26.2.4 Indoor Landing Railings (91-180/824)
26.3  OTHER BLACKSMITH WORKS (91-180/830)

26.3.1 Steel reinforcements on the roof beam (91-180/831)

Description


Preparation and assembly of steel reinforcements on the roof beam made of flat plates and screws, fully in accordance with the instructions from structural analysis. 
Payment


The payment shall be made per kg.

26.3.2  Iron snow stops (91-180/842)

Description


Iron snow stops, cross girders and bracing for stiffening made of flat iron at the distance of 80 cm, with tree longitudinal flat iron.  a) POS S-1, height of snow stops 20 cm.
Payment


The payment shall be made per m.
26.3.3 Single iron snow stops (91-180/843)
Description


Single iron snow stops, cross girders and bracing for stiffening made of flat iron, placed under the two rows of tiles in staggered pattern. a) POS S-2, height of snow stops 12 cm. 
Payment


The payment shall be made per pcs.
26.3.4  Glazed corridor (91-180/844)
Description


Preparation and assembly of glazed corridor in front of the building, bearing structure of extruded profiles with insulated thermal bridge, glazing of wall with thermally insulating, low emission glass 4+12+4 mm, glazing of roof with same glass, thickness 6+12+4 mm, exterior glass d=6 mm tempered, two single leaf doors in the wall 110/220 cm, fourteen fixed panes and four panes with limited tilt-turn opening about bottom axis, with five roof skylights 60/110 cm and fourteen fixed panes, two upper triangular panes on gable wall and two lower are with limited tilt-turn opening about bottom axis, slope of the roof 32 degrees; structure is leaning at the interior on the wall of the building, total area of the walls are 87,8 m2 and roof 89.55 m2. a) POS G, length of the corridor 3270 cm, lower height 228 cm, greater height 382 cm, ironmongery shall be fixed to the building by screwing through the jamb close to the building prior to assembly of glass, skylights to be opened manually by the handle with a screw of necessary length, entrance door shall open for 180 degrees. 1.00*1=1.00
Payment


The payment shall be made per pcs.
26.3.5 Mounting of standard steel hot rolled profiles in lintels (91-180/845)

Description

Mounting of standard steel hot rolled profiles in lintels in walls above openings that shall be penetrated in existing walls and of bay window supports, mounting shall be carried out in compliance with instructions from the structural analysis

Payment


The payment shall be made per kg.
INSTALATIONS IN BUILDINGS (91-140)

27 CENTRAL HOT WATER HEATING SYSTEMS (91-140-10)

27.1  RADIATORS & ACCESSORIES (91-140-10/100)

27.1.1 Radiators (91-140-10/110)

Description


Supply and mounting of steel panel radiators, (product of "JUGOTERM" - Merošina, Serbia or similar) with the same characteristics. Mounting price includes positioning of complete radiators, size as in technical documentations and assembled according to scheme.

27.1.1.1 Type 10/300 L=600 mm (255 W) (91-140-10/111)

27.1.1.2 Type 10/300 L=900 mm (383 W) (91-140-10/112)
27.1.1.3 Type 10/300 L=1000 mm (425 W) (91-140-10/113)
27.1.1.4 Type 10/600 L=1400 mm (1140 W) (91-140-10/114)
27.1.1.5 Type 10/900 L=600 mm (712 W) (91-140-10/115)
27.1.1.6 Type 11/300 L=900 mm (617 W) (91-140-10/116)
27.1.1.7 Type 11/300 L=1000 mm (688 W) (91-140-10/117)
27.1.1.8 Type 11/300 L=1600 mm (1098 W) (91-140-10/118)
27.1.1.9 Type 11/300 L=20000 mm (1372 W) (91-140-10/119)
27.1.1.10 Type 11/600 L=400 mm (488 W) (91-140-10/120)
27.1.1.11 Type 11/900 L=1400 mm (2398 W) (91-140-10/121)
27.1.1.12 Type 11/900 L=1600 mm (2741 W) (91-140-10/122)
27.1.1.13 Type 22/300 L=700 mm (871 W) (91-140-10/123)
27.1.1.14 Type 22/300 L=900 mm (1120 W) (91-140-10/124)
27.1.1.15 Type 22/300 L=1000 mm (1244 W) (91-140-10/125)
Payment


The payment is made per piece of completely installed radiator.
27.1.2 Radiator Consoles and Holders (91-140-10/130)

Description

Supply and mounting of radiator consoles, holders and spacers in set, as well as set for feet if it is not possible to achieve wall suspension of radiators.
Payment


The payment is made per piece of installed console.
27.1.3 Radiator Double-regulating Valves (91-140-10/140)

Description


Supply and mounting of radiator double-regulating valves with thermostatic head, assembled onto all heating bodies, (product "Danfoss" or similar) with the following dimensions:
27.1.3.1 DN10 (91-140-10/141)

27.1.3.2 DN15 (91-140-10/142)
Payment


The payment is made per piece of installed valve.

27.1.4 Valves for Manual Venting (91-140-10/150)

Description


Supply and mounting of valves for manual venting of radiators, dimensions DN15,  for nominal pressure of 6,0 bar. 

Payment


The payment is made per piece of installed valve.

27.1.5 Radiator valves (91-140-10/160)

Description


Supply and mounting of radiator valves, (product "Danfoss" or similar) for assembly onto radiators with the following dimensions:

27.1.5.1 DN10 (91-140-10/161)

27.1.5.2 DN15 (91-140-10/162)

Payment


The payment is made per piece of installed lockshield.

27.1.6 Radiator reducers (91-140-10/170)

Description


Supply and mounting of radiator reducers for mounting of radiator valves, aeration valves and taps for discharge water from radiator. 

Payment


The payment is made per piece of installed reducer.
27.1.7 Radiator plug (91-140-10/180)

Description


Procurement and montage of radiator plug dimension DN25.

Payment


The payment is made per piece of installed plug.
27.1.8 Electrical radiators (91-140-10/190)

Description


Supply and mounting of electrical radiators (similar to product "ROVEX" – Belgrade, type PR12 ET 
1200 W). Mounting includes positioning of radiators, size in accordance with technical documentation and mounting as given in the scheme.

Payment


The payment is made per piece of installed radiators.
27.2  PIPES, OTHER ACCESSORIES & WORKS (91-140-10/200)
27.2.1 Steel pipe registers (91-140-10/210))

Description

Supply and mounting of steel pipe registers consisting of three vertical lines of black welded or seamless pipes Ø48,3x3,25. Mounting price includes positioning of complete radiators, size as in technical documentations and assembled according to scheme.
27.2.1.1 L=2,5 m 

(91-140-10/211)

27.2.1.2 L=3,5 m

(91-140-10/212)

27.2.1.3 L=4,5 m

(91-140-10/213)

Payment
The payment is made per piece of installed pipe.

27.2.2 Seamless/Seam Steel Pipes (91-140-10/220)

Description

Delivery and assembly of network for hot water distribution in substation made of seamless or welded (seam) pipes according to SRPS C.B5.221or DIN 2440, with the following dimensions:
27.2.2.1 
 
Ø 17,2 x 2,35 mm

(91-140-10/221)

27.2.2.2 
 
Ø 21,3 x 2,65 mm

(91-140-10/222)

27.2.2.3 
 
Ø 26,9 x 2,65 mm

(91-140-10/223)
27.2.2.4 
 
Ø 33,7 x 3,25 mm

(91-140-10/224)

27.2.2.5 
 
Ø 42,4 x 3,25 mm

(91-140-10/225)

Payment


The payment is made per m¹ of installed pipe.

27.2.2.6 Supply and mounting of connecting and sealing materials, two-pipe clips, consoles and pipe suspensions, sliding points and solid supports, supports, square elbows and hambourg bends, metal rosette, wall sockets, counter-flanges for pipes, acetylene, oxygen and other material necessary for mounting (91-140-10/226)
Payment


The expenses for this material shall be calculated at 50% from previous item under section 27.2.2.1 to 27.2.2.5 (seamless/seam steel pipes).
27.2.3 Hard Cooper Pipes (91-140-10/230)

Description


Supply and mounting of pipes for single pipe heating, made of copper with plastic coating, attested for mounting onto central heating systems, for nominal pressure up to 16 bars. Pipe is laid between heating bodies without joints.
27.2.3.1 

Ø12 x 1
91-140-10/231

27.2.3.2  
Ø15 x 1
91-140-10/232

27.2.3.3  
Ø18 x 1
91-140-10/233

27.2.3.4  
Ø22 x 1
91-140-10/234

Payment


The payment is made per m¹ of installed pipe.

27.2.3.5 Supply and mounting of connecting and sealing materials for copper pipes, two-pipe clips, consoles and pipe suspensions, sliding points and solid supports, supports, square elbows and hambourg bends, metal rosette, wall sockets, mating flanges for pipes, acetylene, oxygen and other material necessary for mounting (91-140-10/235)
Payment


The expenses for this material shall be calculated at 100% from previous item under section 27.2.3.1 to 27.2.3.4 (hard-cooper pipes).

27.2.4 Thermal Pipe Insulation (91-140-10/240)

Description


Supply and mounting of necessary materials and insulating distribution network passing through unheated area using mineral wool insulation, 50 mm thick sheath made of 0,55 mm thick aluminium sheet metal.
 
 

Payment


The payment of works shall be made per m2 of the completely executed works.

27.2.5 Oxygen accumulation tank (91-140-10/250)

Description


Supply and mounting of tank for oxygen accumulation with ball faucet for air relief, volume 10 litres.
Payment


The payment of works shall be made per piece of the completely executed works.

27.2.6 Pipe Cleaning (91-140-10/260)

Description

Removing rust and mortar from steel pipes, double coating of pipes, holders and mountings with colour stable on operating temperature.
Payment


The payment is made per m².
27.2.7 Pipe Paint Coating (91-140-10/270)

Description

Double coating of all pipes which are not insulated, with colour stable on operating temperature.
Payment


The payment is made per m².
27.3 HOT WATER FLOOR HEATING (91-140-10/300)

27.3.1 PEX Pipes (91-140-10/310)

Description


Supply and mounting of hot water floor heating made of PEX PIPE (polyethylene, connected), diameter ø17mm. Pipe network is laid into concrete layer for levelling and secure either with original base for floor panels or wire for mounting network ø6mm with diaphragm 15х15cm or 20х20cm. Concrete mass is made of cobble fractions, max. size 4 mm. After hydraulic testing, pipe network is left under pressure during cement screed casting. During mounting, testing and commissioning, it is necessary to comply with all instructions of the manufacturer. Type REHAU RAUTERM S 17x2.0 p (product "REHAU"- Germany or similar) with the same characteristics with the following dimensions:

27.3.1.1 Panel cca. 51 m (91-140-10/311)

27.3.1.2 Panel cca. 53 m (91-140-10/312)

27.3.1.3 Panel cca. 55 m (91-140-10/313)

27.3.1.4 Panel cca. 60 m (91-140-10/314)

27.3.1.5 Panel cca. 63 m (91-140-10/315)

27.3.1.6 Panel cca. 69 m (91-140-10/316)

27.3.1.7 Panel cca. 70 m (91-140-10/317)

27.3.1.8 Panel cca. 73 m (91-140-10/318)

27.3.1.9 Panel cca. 75 m (91-140-10/319)

27.3.1.10 Panel cca. 79 m (91-140-10/320)

27.3.1.11 Panel cca. 86 m (91-140-10/321)

27.3.1.12 Panel cca. 93 m (91-140-10/322)

27.3.1.13 Panel cca. 100 m (91-140-10/323)

27.3.1.14 Panel cca. 107 m (91-140-10/324)

Payment


The payment of works shall be made per piece of the completely executed works.

27.3.2 Profiled surface with thermo insulation (91-140-10/330)

Description


The scope of works shall include supply and montage profiled surface with thermo insulation (polystyrole foam without phenol). Profiled polystyrole foam is placed on the upper side for the laying of ø17mm pipes on floor panels with distance between axes of 15х15cm or 20х20cm. Panel is 23,0 mm thick for air filter - for pipes, and 23,0 thick for insulation. Type air foam VARIO 23 REHAU 0,96 m² (product "REHAU"- Germany or similar) with the same characteristics.

Payment


The payment is made per m2 of the completely executed works.

27.3.3 Receiving and distribution headers (91-140-10/340)

Description


The scope of works shall include supply and montage of receiving and distribution headers for hot water with connectors for pipe lines and fittings for thermometer and manometer.

Payment


The payment is made per piece. Price includes supporting structure for receiving and distribution headers.

27.3.3.1 Floor heating - business premises (91-140-10/341)

· Ø48,3 x 3,25 mm, L=600 mm with connectors:

· DN15, NP6 - 5 pcs. 

· R ½” for thermometer - 1 pcs

· R ½” for manometer - 1 pcs

27.3.3.2 Floor heating - exhibition area "A" (91-140-10/342)

· Ø48,3 x 3,25 mm, L=1000 mm with connectors:

· DN15, NP6 - 7 pcs. 

· DN20, NP6 - 1 pcs. 

· R ½” for thermometer - 1 pcs

· R ½” for manometer - 1 pcs

27.3.3.3 Floor heating - exhibition area "B" (91-140-10/343)

· Ø48,3 x 3,25 mm, L=1000 mm with connectors:

· DN15, NP6 - 7 pcs. 

· DN20, NP6 - 1 pcs. 

· R ½” for thermometer - 1 pcs

· R ½” for manometer - 1 pcs

27.3.3.4 Floor heating (91-140-10/344)

· Ø48,3 x 3,25 mm, L=800 mm with connectors:

· DN15, NP6 - 11 pcs. 

· DN25, NP6 - 1 pcs. 

· R ½” for thermometer - 1 pcs

· R ½” for manometer - 1 pcs

27.3.4 Radiator Double-regulating Valve (91-140-10/350)

Description


Supply and mounting of radiator double-regulating valves mounted on sump and distribution frame with reducer for copper pipes, product "Danfoss" or similar with the following dimensions:
27.3.4.1 DN10 (91-140-10/351)

Payment


The payment is made per piece of installed valve.

FINISHING WORKS (23-040/400)

27.3.5 Flushing of Installation (23-040/410)

Description 

Flushing of installation of radiator heating with cold water several times, until drained water becomes completely clear.

Measurement and Payment 


The payment of works shall be made on lump sum basis.

27.3.6 Hydraulic Testing (23-040/420)

Description 

Testing of installation of radiator heating for cold hydraulic pressure (hydraulic testing) p=prad+2.0bar in duration of at least 6h, with monitoring, after that at least 24h according to SRPS M.E6.012from 03/23/1991. Testing procedures shall be accounted for in the report signed by responsible persons. Testing of installation for cold hydraulic pressure, all in accordance with conditions from the Design with previous flushing of the installation and water tightness test.

Measurement and Payment 


The payment of works shall be made on lump sum basis.

27.3.7 Hot Hydraulic Testing (23-040/430)

Description 

Hot hydraulic testing with the following works:
· Setting radiator valves to envisaged regulation positions 

Measurement and Payment 


The payment of works shall be made on lump sum basis.
· Setting of slanted regulation valves on ascending lines in heat substation on positions defined in the estimate, which are shown on the diagram of ascending lines and handover of report on measurement and regulation, in three copies 

· Measuring and regulation of flow by circulation cycles. Measuring shall be conducted with ultrasound flow meter, followed by preparation of a report on conducted measurement and regulation 
Measurement and Payment 


The payment of works shall be made per piece.

27.3.8 Testing Air Tightness (23-040/450)

Description 

Testing air tightness of the facility, all in accordance with SRPS U.J5.100 with drafting a report to be signed by main contractor of civil engineering works, co operant for placing construction carpentry and installer of central heating.

Measurement and Payment 


The payment of works shall be made on lump sum basis.

27.3.9 Testing quality of installed thermal insulation (23-040/460)

Description 

Measuring and testing quality of installed thermal insulation of external walls, all in accordance with SRPS U.J5.062, with drafting a report to be signed by main contractor of civil engineering works, co operant for placing construction carpentry and installer of central heating.

Measurement and Payment 


The payment of works shall be made on lump sum basis.

27.3.10 Transport of materials and tools (23-040/470)

Description 

Internal and external transport of materials and tools.

Measurement and Payment 


The payment of works shall be made on lump sum basis.

27.3.11 Finishing works (23-040/480)

Description 

Finishing works include:

· Necessary scaling and adjustments

· Installation marking (signs, symbols and positions)

· Preparing manuals for use and maintenance in three copies, one of which should be glassed and placed in visible place in substation

· Removing  debris and cleaning of construction site in order to ensure that installations can be put into operation

· Supply of entire documentation on equipment and  works necessary for technical acceptance and obtaining occupancy permit, participation in technical acceptance and remedying deficiencies

· Technical acceptance and handover to the end user and creating a report to be signed by officials: Supervisor, representative of Contractor, Site Manager

· Preparation of as-built design in three copies to be submitted to the Investor (three copies of graphical documentation)

Measurement and Payment 


The payment of works shall be made on lump sum basis.
28 ELECTRICAL HIGH CURRENT SUPPLY SYSTEM (91-140-50)

General

In respect of the all foreseen works, the Contractor shall be fully familiar with all Final Design details, as well as with all local regulations, local standards (SRPS), common practice of trade and circumstances for their execution.

	ICS
	Standard number
	Year
	Title in English

	29.020
	SRPS IEC 529
	1995
	Degrees of protection provided by enclosures (IP code)

	
	SRPS N.A9.002
	1982
	Identification of apparatus terminals – General rules for terminal marking using an alphanumeric notation

	
	SRPS N.A9.005
	1985
	Code of designations of colours

	
	SRPS N.A0.826/1
	1995
	Electrical installations of buildings – Terms and definitions – Amendments

	91.140.50
	SRPS N.B2.762
	1990
	Low voltage electrical installations - Verification of conditions for protection by automatic disconnection of supply - Measurement of earth electrode resistance


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 prevail, always provided that such ruling shall be fully in compliance with, and shall be based on the subject local regulations, local standards (SRPS), as well as in accordance with common practice of trade. 

Nevertheless the new, IEC 60364, is the only international and local standard that covers the wide field of electrical installations of buildings. It applies to all installations, from those of lower complexity, such as individual dwellings, to extended and complex installations in industrial and commercial premises, such as factories or large office buildings. It covers all aspects of safety, including protection against electric shock and thermal effects. Essential functional requirements, such as electromagnetic compatibility, are also covered, including, but not limited to:

	ICS
	Standard number
	Year
	Title in English

	91-140-50
	SRPS IEC 60364-1
	2007
	Electrical installations of buildings - Part 1: Fundamental principles, assessment of general  characteristics, Definitions

	
	SRPS IEC 60364-4-41 
	2008
	Electrical installations of buildings - Part 4-41: Protection for safety - Protection against electric shock

	
	SRPS IEC 60364-4-43 
	
	Electrical installations of buildings - Part 4-43: Protection for safety - Protection against over current

	
	SRPS IEC 60364-5-51 
	
	Electrical installations of buildings - Part 5-51: Selection and erection of electrical equipment - Common rules

	
	SRPS IEC 60364-5-52 
	
	Electrical installations of buildings - Part 5-52: Selection and erection of electrical equipment - Wiring systems

	
	SRPS IEC 60364-5-53
	
	Electrical installations of buildings - Part 5-53: Selection and erection of electrical equipment - Isolation, switching and control

	
	SRPS IEC 60364-5-54
	
	Electrical installations of buildings - Part 5-54: Selection and erection of  electrical equipment - Earthing arrangements, protective conductors and protective bonding conductors

	
	SRPS IEC 60364-7-701
	
	Low-voltage electrical installations - Part 7-701: Requirements for special installations or locations - Locations containing a bath or shower


All works must be carried out precisely and professionally. Prior to application, the Supervisor must examine all material and all his comments referring to material and quality of work shall be obligatory for the Contractor. The agreed prices include all fully completed works, the final product, ready for use.

The Contractor shall be responsible for any and all damages caused by the Contractor during any works, to any third party, structure, main building or adjacent buildings, and any and all repair works and compensations of any kind shall be at the Contractor’s expense

Upon completion of the works, the Contractor shall be liable to carry out all specified tests and measurements and submit written certificates in the form of attest to the Supervisor.

28.1 CABLES (91-140-50/100)

28.1.1  Cable trays (91-140-50/110)
28.1.1.1 200mm wide
(91-140-50/111)

Description


Supply and mounting of perforated cable trays, 200mm wide, with connecting assembly elements and consoles.
Payment


The payment shall be made per m¹.
28.1.1.2 100mm wide
(91-140-50/112)

Description


Supply and mounting of perforated cable trays, 100mm wide, with connecting assembly elements and consoles.
Payment


The payment shall be made per m¹.
28.1.1.3 50mm wide
(91-140-50/113)

Description


Supply and mounting of perforated cable trays, 50mm wide, with connecting assembly elements and consoles.
Payment


The payment shall be made per m¹.
28.1.2 Instalation material (91-140-50/130)
Description


Installation material similar to type "Vimar Plana" in protection IP20 for the mounting into parapet channel, for operation at 250 V. Supply, mounting and connecting.
Payment


The payment shall be made as complete
28.1.2.1 Single-phase, flush mounted  socket  L+N+PE  250V 16A (91-140-50/131)

Description


Single-phase, flush mounted  socket  L+N+PE  250V 16A for building in the parapet channel. The item includes mechanism and mechanism support. The socket is produced by "Vimar Plan" or similar

Payment


The payment shall be made as per piece

28.1.2.2 Switch single-pole 10A(91-140-50/132)  

28.1.2.3 Single-phase, flush mounted  socket  L+N+PE  250V 16A wall(91-140-50/133)  

Description


Single-phase, flush mounted  socket  L+N+PE  250V 16A for for wall mounting.. The item includes mechanism and mechanism support. The socket is produced by "Vimar Plan" or similar

Payment


The payment shall be made as per piece

28.1.2.4 Supply and mounting of two-part PVC parapet channel, (91-140-50/134) 

Description


Supply and mounting of two-part PVC parapet channel, 170mm wide,  70mm deep, with a partition, cover, with all necessary elements for turning and finishing, as well as mounting supplies

Payment


The payment shall be made as per m¹

28.1.2.5 Supply and mounting of hard HF pipe diameter 18 mm.  (91-140-50/135)  

Description


Supply and mounting of hard HF pipe on verticals from cable trays to sockets, switches, or ceiling lights. Pipe diameter 18 mm. In a set with cable trays.
Payment


The payment shall be made as per m¹

28.1.2.6 Supply and mounting of hard HF pipe diameter 30 mm.  (91-140-50/136)  

Description


Supply and mounting of hard HF pipe on verticals from cable trays to sockets, switches, or ceiling lights. Pipe diameter 30 mm. In a set with cable trays.
Payment


The payment shall be made as per m¹

28.1.2.7 Single-phase, flush mounted  socket  L+N+PE  250V 16A wall box.  (91-140-50/137)  

Description


Single-phase, flush mounted  socket  L+N+PE  250V 16A for mounting in modular wall box. The item includes mechanism and mechanism support. The socket is produced by "Vimar Plan" or similar
Payment


The payment shall be made as per piece

28.1.2.8 Supply of modular wall mounted box for 2 modules. (91-140-50/138)  

Payment


The payment shall be made as per piece

28.1.2.9 Switch 16A (91-140-50/139)  

Payment


The payment shall be made as per piece

28.1.2.10 Supply of modular wall mounted box for 2 modules-a. (91-140-50/140)  

Payment


The payment shall be made as per piece

28.1.2.11 Serial switch 10A in module 2M (91-140-50/141)  

Payment


The payment shall be made as per piece
28.1.3 Cables (91-140-50/120)

Description


Delivery, mounting and connecting of power supply cables and cables for distribution boards. Cables are laid partly on the cable tray and partly in the wall underneath mortar. Cables are with insulation without halogen and with copper wires of type:
28.1.3.1 N2HX-J 4x25 mm2
(91-140-50/121)

28.1.3.2 N2HX-J 5x6 mm2
(91-140-50/122)

28.1.3.3 N2HX-J 5x2,5 mm2
(91-140-50/123)

28.1.3.4 N2HX-J 1x50 mm2
(91-140-50/124)

28.1.3.5 N2HX-J 4x50 mm2
(91-140-50/125)

28.1.3.6 N2HX-J 5x10 mm2
(91-140-50/126)

28.1.3.7 N2HX-J 4x10 mm2
(91-140-50/127)

28.1.3.8 P-Y 1x16 mm2
(91-140-50/128)

Payment

The payment shall be made per m¹

28.2  CONNECTION BOXES (91-140-50/200)

28.2.1 Connection Box Type 2 (91-140-50/210)

Description


Supply and mounting, on the facade of the new KPO, made of polyester type "ED" with low voltage high performance knife fuses 3x125/80A  all in accordance with Technical Conditions JP EPS- ED .
Payment


The payment shall be made per piece.

28.2.2 Connection Box Type 1 (91-140-50/220)

Description


Supply and mounting, on the facade of the new KPO, made of polyester type "ED" with low voltage high performance knife fuses 3x125/50A  all in accordance with Technical Conditions JP EPS- ED .
Payment


The payment shall be made per piece.
28.2.3 Connection Box Type 3 (91-140-50/230)

Description


Supply and mounting of new MRO with measurement group 100/5A . MRO will be mounted in accordance with conditions ED. Microprocessing meter 3x230/400V,5A with a memory block is to be placed in the MRO, all in accordance with Technical conditions JP EPS- "ED"
Payment


The payment shall be made per piece.

28.2.4 Connection Box Type 4 (91-140-50/240)

Description


Supply and mounting, on the facade of the new KPO, made of polyester type "ED" with low voltage high performance knife fuses 3x250/125A  all in accordance with Technical Conditions JP EPS- ED .
Payment


The payment shall be made per piece.
28.2.5 Connection Box Type 5 (91-140-50/250)

Description


Supply and mounting of new KPO on the facade, type "EDB1", with low voltage high performance knife fuses 3x125/35A all in accordance with Technical Conditions JP EPS- ED .
Payment


The payment shall be made per piece.

28.3  DISTRIBUTION CABINETS (91-140-50/300)

Distribution cabinets shall be made of 2 mm twice pickling cleaned steel sheet, protection paint coated. Delivered with completed blacksmith and painting works. The Contractor is under obligation to grasp available space at subject location and possibilities to bring in of the equipment. The Contractor shall not be under the obligation to produce symmetrical distribution within the cabinet, the Contractor shall be free to choose equipment location which shall serve the best to purpose. The exact cabinets dimensions shall be defined when the entire equipment shall be chosen. Upon testing and commissioning, the Contractor shall be under the obligation to deliver as build drawings on plasticized sheets for placing on beck side of cabinet’s doors, as well as, a CD electronic copy.
28.3.1 Building Type GRO (91-140-50/310)
Description


Distribution board GRO, made of pickled sheet with protection IP43 with built-in busbars, complete wiring and the following built-in equipment:
	Four-pole protective differential current device, error current 0,5A; 400V, 50Hz, nominal current 63A, (similar to type BC 63 "SCHRACK"):
	pcs.
	1

	Compact switch,  NS100/TM100D 3P 40-50A Schnider Electric, thermal element (0,8-1)In, excess current element (6-10)In, breaking power 35kA(414V).
	pcs.
	1

	Three-pole low voltage switch, for 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 25A, (similar to type MC 32 III "MINEL"):
	pcs.
	4

	Single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 16A, (similar to type MC 32 "MINEL"):
	pcs.
	9

	single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 10A, (similar to type MC 32 "MINEL"):
	pcs.
	7

	single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 6A, (similar to type MC 32 "MINEL"):
	pcs.
	7

	Three-pole low voltage switch, for 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type C,  nominal current 4A, (similar to type MC 32 III "MINEL"):
	pcs.
	1

	Single-pole low voltage switch, for 220V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type C,  nominal current 4A, (similar to type MC 32 "MINEL"):
	pcs.
	1

	Single-pole door-mounted switch 1-0 similar to type GS63-90-U
	pcs.
	7

	signalization lights - red
	pcs.
	3

	Metal bushings, for mounting into appropriate part of the board ( type of bushing in accordance with type of cable and cable diameter) and line clamps in appropriate sizes and number.
	set
	1

	Sign plates, metal, with text written in relief 
	set
	1


Payment


The payment shall be made as complete GRO.
28.3.2 Building Type RO-1 (91-140-50/320)

Description


Distribution board RO-1, made of pickled sheet with protection IP43 with built-in busbars, complete wiring and the following built-in equipment:
	Four-pole protective differential current device, error current 0,5A; 400V, 50Hz, nominal current 40A, (similar to type BC 40 "SCHRACK"):
	pcs.
	1

	Single-pole door-mounted switch 1-0 similar to type GS10-90-U
	pcs.
	11

	Three-pole low voltage switch, for 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 25A, (similar to type MC 32 III "MINEL"):
	pcs.
	1

	Single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 16A, (similar to type MC 32 "MINEL"):
	pcs.
	5

	single-pole low voltage switch, 4000V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 10A, (similar to type MC 32 "MINEL"):
	pcs.
	11

	Three-pole low voltage switch, for 220V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type C,  nominal current 4A, (similar to type MC 32 III "MINEL"):
	pcs.
	1

	single-pole low voltage switch, for 220V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type C,  nominal current 4A, (similar to type MC 32 "MINEL"):
	pcs.
	1

	signalization lights - red
	pcs.
	3

	Metal bushings, for mounting into appropriate part of the board ( type of bushing in accordance with type of cable and cable diameter) and line clamps in appropriate sizes and number.
	set
	1

	Sign plates, metal, with text written in relief 
	set
	1


Payment


The payment shall be made as complete.
28.3.3 Building Type RT (91-140-50/330)

Description


Distribution board RT-1,2 I 3, made of pickled sheet with protection IP43 with built-in busbars, complete wiring and the following built-in equipment:
	Four-pole protective differential current device, error current 0,03A; 400V, 50Hz, nominal current 25A, (similar to type BC 25 "SCHRACK"):
	pcs.
	1

	single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 16A, (similar to type MC 32 "MINEL"):
	pcs.
	3

	single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 10A, (similar to type MC 32 "MINEL"):
	pcs.
	2

	Sign plates, metal, with text written in relief 
	set
	1


Payment


The payment shall be made as complete

28.3.4 Building Type “KO-SR” (91-140-50/340)
Description

Control cabinet for outdoor lights KO-SR, made of pickled sheet with protection IP43 with the following built-in equipment:
	Single-pole door-mounted switch 1-0 similar to type GS10-90-U
	pcs.
	7

	Sign plates, metal, with text written in relief 
	set
	1


Payment


The payment shall be made as complete.
28.3.5 Building Type GRO (91-140-50/350)

Description


Distribution board GRO, made of  halogen free polyester, similar to type GW 46 in protection IP55, GEWISS with built-in busbars, complete wiring and the following built-in equipment:
	Compact switch, NS160/TM160D 3P 125-160A Schnider Electric, thermal element (0,8-1)In, overvoltage element (6-10)In, breaking power 35kA(414V).
	pcs.
	1

	Compact switch, NS100/TM100D 3P 80-100A Schnider Electric, thermal element (0,8-1)In, overvoltage element (6-10)In, breaking power 35kA(414V).
	pcs.
	1

	Compact switch,  NS100/TM100D 3P 63-80A Schnider Electric, thermal element (0,8-1)In, overvoltage element (6-10)In, breaking power 35kA(414V).
	pcs.
	2

	Four-pole protective differential current device, error current 0,5A; 400V, 50Hz, nominal current 63A, (similar to type BC 63 "SCHRACK"):
	pcs.
	1

	Three-pole low voltage switch, for 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), tip B,  nominal current 25A, (similar to type MC 32 III "MINEL"):
	pcs.
	1

	Single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 16A, (similar to type MC 32 "MINEL"):
	pcs.
	15

	Single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 10A, (similar to type MC 32 "MINEL"):
	pcs.
	8

	Single-pole low voltage switch,  400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 6A, (similar to type MC 32 "MINEL"):
	pcs.
	7

	Three-pole low voltage switch, for 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type C,  nominal current 4A, (similar to type MC 32 III "MINEL"):
	pcs.
	1

	Single-pole low voltage switch, for  400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type C,  nominal current 4A, (similar to type MC 32 "MINEL"):
	pcs.
	1

	Single-pole door-mounted switch 1-0 similar to type GS16-90-U
	pcs.
	6

	signalization lights - red
	pcs.
	3

	Metal conduits, for mounting in appropriate part of the board /type of conduit is in accordance with the type of cable and diameter of cable wires) and serial clamp of appropriate size and number 
	set
	1

	Sign plates, metal, with text written in relief 
	set
	1


Payment


The payment shall be made as complete.
28.3.6 Distribution board RO-S (91-140-50/360)

Description


Distribution board RO-S, made of pickled sheet with protection IP43 with built-in busbars, complete wiring and the following built-in equipment:
	Four-pole protective differential current device, error current 0,5A; 400V, 50Hz, nominal current 63A, (similar to type BC 63 "SCHRACK"):
	pcs.
	1

	Single-pole door-mounted switch 1-0 similar to type GS16-90-U
	pcs.
	6

	Three-pole low voltage switch, for 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), tip B,  nominal current 25A, (similar to type MC 32 III "MINEL"):
	pcs.
	1

	Single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 16A, (similar to type MC 32 "MINEL"):
	pcs.
	16

	Single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 10A, (similar to type MC 32 "MINEL"):
	pcs.
	13

	Three-pole low voltage switch, for 220V, 50Hz, with excess voltage triggers (thermal and electromagnetic), tip C,  nominal current 4A, (similar to type MC 32 III "MINEL"):
	pcs.
	1

	Single-pole low voltage switch, for  220V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type C,  nominal current 4A, (similar to type MC 32 "MINEL"):
	pcs.
	1

	signalization lights - red
	pcs.
	3

	Metal conduits, for mounting in appropriate part of the board /type of conduit is in accordance with the type of cable and diameter of cable wires) and serial clamp of appropriate size and number 
	set
	1

	Sign plates, metal, with text written in relief 
	set
	1


Payment


The payment shall be made as complete
28.3.7 Fuse board GRO (91-140-50/370)

Description


Fuse board GRO, made of HF materials, wall mounted, in protection IP43 with built-in busbars, complete wiring and the following built-in equipment:
	Four-pole protective differential current device, error current 0,5A; 400V, 50Hz, nominal current 25A, (similar to type BC 25 "SCHRACK"):
	pcs.
	1

	Single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 16A, (similar to type MC 32 "MINEL"):
	pcs.
	7

	Single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 10A, (similar to type MC 32 "MINEL"):
	pcs.
	4

	Single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 6A, (similar to type MC 32 "MINEL"):
	pcs.
	4

	Single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type C,  nominal current 4A, (similar to type MC 32 "MINEL"):
	pcs.
	1

	Photo relay with a sensor, mounting on DIN rail in cabinet.
	pcs.
	1

	Single-pole mini contactor 10A for voltage 220V, 50Hz, mounting on DIN rail in cabinet.
	pcs.
	1

	Single-pole door-mounted switch 1-0-2,10A- mounting on DIN rail in cabinet.
	pc.
	1

	Sign plates, metal, with text written in relief 
	set
	1


Payment


The payment shall be made as complete
28.4  THERMAL CONSUMERS (91-140-50/400)

28.4.1 Earthed Socket (91-140-50/410)
28.4.1.1 Single Earthed Socket (91-140-50/411)

Description


Procurement and assembly of single earthed sockets 16A, having IP20 protection degree, single phase, connected by cable PP/R-Y 3x2.5mm², which shall be lied on the wall under the mortar. Completely with installation material and connecting.  Average estimated length 10 m. 

Payment


The payment shall be made per piece.

28.4.1.2 Double Earthed Socket (91-140-50/412)

Description


Procurement and assembly of double earthed sockets 16A, having IP20 protection degree, single phase, connected by cable PP/R-Y3x2.5mm²,  which shall be lied on the wall under the mortar. Completely with installation material and connecting. Average estimated length 10 m. 

Payment


The payment shall be made per piece.

28.4.1.3 Three Phase Earthed Socket (91-140-50/413)

Description


Procurement and assembly of single earthed sockets 16A, having IP20 protection degree, three phase, connected by cable PP/R-Y 5x2.5mm², which shall be lied on the wall under the mortar. Completely with installation material and connecting. Average estimated length 22 m. 

Payment


The payment shall be made per piece.

29 ELECTRICAL LIGHTING INSTALLATIONS (91-160)

	ICS Number
	Standard number
	Year
	Title in English

	91.160
	SRPS U.C9.100
	1962
	Illumination of building rooms by daylight and electrical light

	91.160
	SRPS IEC 60364-7-714
	2000
	Electrical installations of buildings - Part 7: Requirements for special installations or locations - Section 714: External lighting Installations


29.1  CONNECTION POINTS (91-160/100)

29.1.1 Connection Point - 1, Cables N2XH-J 2,3 and 4 x 1,5mm² (91-160/110)
Description


Supply of material and construction of installation of light fixture, by laying cables N2XH-J 2,3 and 4 x 1,5mm². Cable is partly laid on trays and partly in HF hard pipe along the wall. Average length 10m
Payment


The payment shall be made per piece.
29.1.2 Connection Point – 2, Cables N2HX-J 3x2,5mm² (91-160/120)
Description


Supply of material and construction of installation of single phase terminal space for connectors with cable N2HX-J 3x2,5mm²,. Cable is laid partly along horizontal tray and partly in HF hard pipe along the wall from the tray to connectors. Average cable length 14m.
Payment


The payment shall be made per piece.
29.1.3 Connection Point – 3, Cable N2HX-J 3x2,5mm², (91-160/130)
Description


Supply of material and construction of installation of single phase terminal space for connectors with cable N2HX-J 3x2,5mm², in the wall underneath mortar, in PVC ribbed pipe and in  parapet channel. Use in the container of night guard and projection cabinet.  Average cable length 2m.
Payment


The payment shall be made per piece.

29.1.4 Connection Point – 4, cable N2HX-J 3x2,5mm² (91-160/140)
Description


Supply of material and construction of installation of single phase terminal space for water heater with cable N2HX-J 3x2,5mm². Cable is partly laid on trays and partly on HF clamping rings along the wall and partly in the wall underneath mortar in PVC ribbed pipe. Average cable length 3m.
Payment


The payment shall be made per piece.
29.1.5 Connection Point – 5, Cables N2HX-J 3x2,5mm². (91-160/150)

Description


Supply of material and construction of installation of single phase terminal space for projector with conductor N2HX-J 3x2,5mm². Cable is partly laid on trays and partly in HF hard pipe along the wall. Average cable length 36m.
Payment


The payment shall be made per piece.
29.1.6 Connection Point – 6, Cable N2HX-J 3x1,5mm² (91-160/160)
Description


Supply of material and construction of installation of single phase terminal space for alarm panel with cable N2HX-J 3x1,5mm². Cable is partly laid on trays and partly in HF hard pipe along the wall to alarm exchange. Average cable length 8m.
Payment


The payment shall be made per piece.

29.1.7 Connection Point – 7, Cable N2HX-J 3x1,5mm²  (91-160/170)
Description


Supply of material and construction of installation of single phase fixed terminal space for  PP exchange with cable N2HX-J 3x1,5mm². Cable is partly laid on trays and partly in HF hard pipe along the wall to alarm exchange. Average cable length 5m.
Payment


The payment shall be made per piece.
29.1.8 Connection Point – 8, Cable N2HX-J 3x2,5mm², (91-160/180)
Description


Supply of material and construction of installation of single phase terminal space for connectors with cable N2HX-J 3x2,5mm², in the wall underneath mortar, in PVC ribbed pipe and in  parapet channel. Use in the office part on the floor and in the annexed part on the ground floor.  Average cable length is 10m.
Payment


The payment shall be made per piece.

29.1.9 Connection Point – 9, cable N2HX-J 3x2,5mm² (91-160/190)
Description


Supply of material and construction of installation of single phase terminal space for water heater with cable N2HX-J 3x2,5mm². Cable is partly laid on trays and partly on HF clamping rings along the wall and partly in the wall underneath mortar in PVC ribbed pipe. Average cable length is 12m.
Payment


The payment shall be made per piece.
29.1.10  Connection Point – 10, Cables N2HX-J 3x2,5mm². (91-160/191)

Description


Supply of material and construction of installation of single phase terminal space for projector with conductor N2HX-J 3x2,5mm². Cable is partly laid on trays and partly in HF hard pipe along the wall. Average cable length is 55m.
Payment


The payment shall be made per piece.
29.1.11 Connection Point – 11, Cable N2HX-J 3x1,5mm² (91-160/192)
Description


Supply of material and construction of installation of single phase terminal space for alarm panel with cable N2HX-J 3x1,5mm². Cable is partly laid on trays and partly in HF hard pipe along the wall to alarm exchange. Average cable length is  30m.
Payment


The payment shall be made per piece.

29.1.12  Connection Point – 12, Cable N2HX-J 3x2,5mm²  (91-160/193)
Description


Supply of material and construction of installation of single phase fixed terminal space for  sockets with cable N2HX-J 3x2,5mm², in the wall, underneath mortar, in PVC ribbed pipe and in parapet channel. Use in the office part on the floor and in the annexed part on the ground floor.  Average cable length is  15m.
Payment


The payment shall be made per piece.

29.1.13  Connection Point – 13, cable N2XH-J 2,3 and 4 x 1,5mm² (91-160/194)
Description


Supply of material and construction of installation of light fixture, by laying cables N2XH-J 2,3 and 4 x 1,5mm². Cable is laid in the wall underneath mortar in PVC ribbed pipe. Average cable length  7m
Payment


The payment shall be made per piece.

29.1.14  Connection Point – 14, Cables N2XH 2x 1,5mm². (91-160/195)

Description


Supply of material and laying of cable to photo sensor, together with the mounting of sensor. Cable type N2XH 2x 1,5mm². Cable is laid in the wall underneath mortar in PVC ribbed pipe. Average cable length 3m
Payment


The payment shall be made per piece.
29.1.15  Connection Point – 15, Cable N2HX-J N2HX-J 3x2,5mm² (91-160/196)
Description


Supply of material and construction of installation of single-phase socket for plugs with cable N2HX-J 3x2,5mm². Cable is laid in the wall underneath mortar in PVC ribbed pipe. Average cable length 10m.
Payment


The payment shall be made per piece.

29.1.16  Connection Point – 16, Cable N2HX-J 3x1,5mm²  (91-160/197)
Description


Supply of material and construction of installation of single-phase fixed socket for supply of alarm panel with AC conductor N2HX-J 3x1,5mm². Cable is laid in the wall underneath mortar in PVC ribbed pipe. Average cable length 7m.
Payment


The payment shall be made per piece.

29.2  FLUO LIGHTS (91-160/300)

Description


Procurement and assembly of fluo lights at ceilings and walls. Completely in compensated connection, with pre-connection equipment, light bulbs, light installation material and connecting. The following types of lights are shown at the drawings:

29.2.1 FL1  (91-160/310)

Surface-mounted fluorescent light, type: SCREEN 621,G5,IP40 on drawings marked with S10
29.2.2 FL2  (91-160/320)

Surface-mounted fluorescent light, type: PRIMA 3740 DO 2x39W + 2x54W on drawings marked with S11
29.2.3 FL3 (91-160/330)

Surface-mounted fluorescent light, type: ORIEN T5 DO 228 G5, IP20 on drawings marked with S1
29.2.4 FL4  (91-160/340)

Ceiling-mounted fluorescent light, type: PRIMA 5960 DO 3x28W + 2x35W , IP20 on drawings marked with S9
29.2.5 FL5  (91-160/350)

Surface-mounted fluorescent light, type: PRIMA 135 DO, IP20 on drawings marked with S2
29.2.6 FL6 (91-160/360)

Surface-mounted fluorescent light, type: PRIMA 128 DO, IP20 on drawings marked with S3
29.2.7 FL7 (91-160/370)

Surface wall-mounted fluo light, type: 419  RIGO 113, IP43 on drawings marked with S5
Payment


The payment shall be made per piece.

29.3  SAVING COMPACT FLUO LIGHTS (91-160/400)

Description


Procurement and assembly of saving compact FLUO lights at ceilings and walls. Completely in compensated connection, with pre-connection equipment, light bulbs, light installation material and connecting. The following types of lights are shown at the drawings:

29.3.1 FCL1 (91-160/410)

Surface-mounted fluocompact light, type: GLOBO 2x9W,FLC,IP65 on drawings marked with S4
Payment


The payment shall be made per piece.
29.4 ANTI PANIC FLUO LIGHTS (91-160/500)
29.4.1 AFL1 (91-160/510)

Surface-mounted light with one fluorescent 8W tube with built in NiCd batteries for 1h autonomy, with arrow, type AESTETICA  BEGHELLI or similar.
29.4.2 AFL2 (91-160/520)

Surface-mounted light with one fluorescent 8W tube with built in NiCd batteries for 1h autonomy, with sign "EXIT" , type AESTETICA  BEGHELLI or similar.
29.4.3 AFL3 (91-160/530)

Surface-mounted light with one fluorescent 8W tube with built in NiCd batteries for 1h autonomy, type AESTETICA  BEGHELLI or similar.
29.5  SPOTLIGHTS (91-160/600)

Description


Hanging light, type: NEO SPOT FINE/S, IP20 on drawings marked with S6
Payment


The payment shall be made per piece.

29.6 LED LIGHTS (91-160/700)
Description


Ceiling-mounted LED light 1537 KOALA - Power LED 10W, IP65 on drawings marked with S7
Payment


The payment shall be made per piece.

29.7 DECORATIVE LIGHTS (91-160/800)

29.7.1 DL1 (91-160/810)
Large light type: SAILOR SP1 D 43 1x100W/INC,E27,IP20 on drawings marked with S12  
29.7.2 DL2 (91-160/820)

Wall decorative light, type: SP1 D 43 2x40W/INC,E14,IP20 on drawings marked with S13

30 ELECTRICAL LOW CURRENT - IT SYSTEMS (91-140-55)

General

In respect of the all foreseen works, the Contractor shall be fully familiar with all Final Design details, as well as with all local regulations, local standards (SRPS), common practice of trade and circumstances for their execution.

	ICS number
	Standard number
	Year
	Title in English

	91.140.50
	SRPS EN 50174-2 (en)
	2008
	Information technology – Cabling installation - Part 2: Installation planning and practices inside buildings

	
	SRPS IEC 529
	1995
	Degrees of protection provided by enclosures (IP code)

	
	SRPS EN 50310 (en)
	2008
	Application  of equipotent bonding and earthing in buildings with information technology equipment


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 prevail, always provided that such ruling shall be fully in compliance with, and shall be based on the subject local regulations, local standards (SRPS), as well as in accordance with common practice of trade. 

All works must be carried out precisely and professionally. Prior to application, the Supervisor must examine all material and all his comments referring to material and quality of work shall be obligatory for the Contractor. The agreed prices include all fully completed works, the final product, ready for use.

The Contractor shall be responsible for any and all damages caused by the Contractor during any works, to any third party, structure, main building or adjacent buildings, and any and all repair works and compensations of any kind shall be at the Contractor’s expense

Upon completion of the works, the Contractor shall be liable to carry out all specified tests and measurements and submit written certificates in the form of attest to the Supervisor.

30.1  PHONE INSTALLATION NETWORK (91-140-55/100)

30.1.1 Construction of conduit (91-140-55/110)
Description

Construction of conduit from 2 PE pipe  ф 50mm in the building d=50cm - from concrete
Payment


The payment shall be made per piece.

30.1.2 Telephone distribution box in a set with tray 10x2    Supply and mounting. (91-140-55/120)
Payment


The payment shall be made per piece.

30.1.3 Construction of entire installation (91-140-55/130)
Description

Construction of entire installation for telephone network in the facility with cable JH(St)H 2x0,6mm. Cable is laid partly along PNK50 tray. Partly in hard HF ribbed pipe  Ф 18mm .
Payment

The payment shall be made per m¹

30.1.4 Supply, mounting and connecting of telephone connection (91-140-55/140)
Description

Supply, mounting and connecting of telephone connection with one module RJ11  for the mounting in modular frame in parapet channel (in addition to computer module RJ45)
Payment


The payment shall be made per piece.
30.1.5 Supply, mounting and connecting of telephone connection in the wall (91-140-55/150)
Description

Supply, mounting and connecting of telephone connection with one module RJ11  for the mounting in modular frame in the wall 2M "Vimar Plana" in a set with distribution box, frame and mask..
Payment


The payment shall be made per piece.
30.1.6 Construction of entire installation for telephone network  (91-140-55/160)
Description

Construction of entire installation for telephone network in the facility with cable JH(St)H 5x2x0,6mm. Cable is laid partly along PNK50 cabinet, partly in HF ribbed pipe fi16mm which is fixed with HF clamping rings along the wall.
Payment

The payment shall be made per m¹
30.1.7 Construction of installation for connecting to possible telephone exchange (91-140-55/170)
Description

Construction of installation for connecting to possible future telephone exchange in the facility with cable JH(St)H 20x2x0,6mm. Cable is laid partly along PNK50 cabinet, partly in hard HF ribbed pipe fi36mm.
Payment

The payment shall be made per m¹
30.1.8 Outlet cabinet ITO-S1-A (91-140-55/180)
Description

Outlet cabinet ITO-S1-A in which the following equipment will be installed:   2 pc. Disconnection module Krone LSA 10x2 with fuses 2 pc.- Switching module Krone LSA 10x2 with a tray.  Supply and mounting of.


Payment

The payment shall be made per piece.
30.1.9 Construction of entire installation for telephone network  (91-140-55/160)
Description

Construction of entire installation for telephone network in the facility with cable JH(St)H 5x2x0,6mm. Cable is laid partly along PNK50 cabinet, partly in HF ribbed pipe fi16mm which is fixed with HF clamping rings along the wall.
Payment

The payment shall be made per m¹

30.2  COMPUTER INSTALLATION NETWORK (91-140-55/500)

30.2.1 Supply, mounting and connecting of 8-pin computer parapet connection (91-140-55/510)
Description

Supply,  mounting and connecting of 8-pin computer connection with one module RJ45 cat 6a  for mounting in module frame in parapet channel 2M "Vimar Plana" in a set with distribution box, frame and mask.
Payment


The payment shall be made per piece.
30.2.2 Supply, mounting and connecting of 8-pin computer connection box (91-140-55/520)
Description


Supply,  mounting and connecting of 8-pin computer connection with one module RJ45 cat 6a  for mounting to terminal box of the projector.
Payment


The payment shall be made per piece.
30.2.3 Construction of entire installation for computer equipment (91-140-55/530)

Description


Construction of entire installation for computer equipment with cable HF SFTP 4x 2x0,5mm cat 7. Cable is laid partly along PNK50 tray, partly in hard HF pipe fi18mm along the wall and partly in PVC ф 100mm pipe in the trench outside the facility. Notes - PNK50 cable tray is included in clause 6.1. Excavation of trenches and laying of PVC pipes ф100mm in the part where STFP cable will be laid outside the facility is included in the Main Design of external cable distribution.
Payment

The payment shall be made per m¹

30.2.4 Construction of conduit from concrete(91-140-55/540)

Description


Construction of conduit from 1 PE pipe ф 50mm in facility d=50cm - from concrete
Payment


The payment shall be made per piece.
30.2.5 Construction of conduit from PE pipe (91-140-55/550)

Description


Construction of conduit from PE pipe fi50mm from the wall of the facility to the night guard container and projection cabin. Pipe is laid in asphalt floor.
Payment


The payment shall be made per piece.
30.2.6 Supply and mounting of hard HF ф 18mm  (91-140-55/560)
Description

Supply and mounting of hard HF ф 18mm along the wall. Pipe diameter is 18 mm. In a set with pipe supports.
Payment
The payment shall be made per piece.
30.2.7 Wall mounted GS Rack (91-140-55/570)

Description


Wall mounted GS Rack with glass front doors and lock, with standard 19" rails, ventilator and shelf. Dimensions:  600x455x770mm (SxDxV). The following equipment shall be mounted inside the rack:
30.2.7.1 Patch panel, equipped with 24xRJ-45 cat.6a
(91-140-55/571)
30.2.7.2 Classification panel
(91-140-55/572)
30.2.7.3 Network panel with 4x sockets L+N+PE 16A,220V
(91-140-55/573)
30.2.7.4 REK set with connecting of ports
(91-140-55/574)
Payment


The payment shall be made per piece.

30.3  MULTIMEDIA INSTALLATION (91-140-55/600)

30.3.1 VGA cable  laid in hard HF pipe (91-140-55/610)
Description

VGA cable  laid in hard HF pipe  ф 18mm for connection between wall box and work place (Presentation from laptop computers )  with a ceiling projector. Item price includes hard HF pipe and work. Cable is 17m long with connector on both ends.
Payment


The payment shall be made per complete.
30.3.2 Installation cable type SFTP-AV cat 7 (91-140-55/620)

Description

Installation cable type SFTP-AV cat 7 laid in hard HF pipe ф 16mm for connection wall box - work place, with a ceiling projector. Price includes HF pipe and work.
Payment

The payment shall be made per m¹
30.3.3 Audio cable halogen LINE 2x0,5mm (91-140-55/630)

Description

Audio cable halogen LINE 2x0,5mm with aluminium foil laid in HF hard HF pipe ф16mm for connection wall box-work place, with active speaker. Item price includes hard HF pipe and work.
Payment

The payment shall be made per m¹
30.3.4 Ceiling box (91-140-55/640)

Description


Ceiling box for connecting the projector in accordance with detail on the drawing, together with mounting.
Payment


The payment shall be made per piece.
30.3.5 Wall box (91-140-55/650)

Description


Wall box in accordance with detail on the drawing with mounting.
Payment


The payment shall be made per piece.

30.4  INSTALLATION OF ANTI-BURGLARY ALARM (91-140-55/400)

30.4.1 EQUIPMENT (91-140-55-410)

30.4.1.1 DIGIPLEX EVO Alarm panel 48 zones
(91-140-55/411)
Description


DIGIPLEX EVO Alarm panel 48 zones, BUS technology 8 zones on the panel (16 with ATZ), 4 partitions 2 PGM outlets on the panel, access control functionality, up to 127/95 modules for extension

in a set with LCD keypad EVO 641BL/DGP2-641BL and metal box 11''x11'' EVO48
Payment

The payment shall be made per piece.
30.4.1.2 DIGIPLEX EVO Motion detector
(91-140-55/412)

Description


DIGIPLEX EVO Motion detector, range 12m,viewing angle 110°, digital with quad sensor element

metal casing enables maximum protection from RF and EM interferences DGP2-60/DM60
Payment

The payment shall be made per piece.
30.4.1.3 DIGIPLEX EVO LCD keypad
(91-140-55/413)

Description


DIGIPLEX EVO LCD keypad, 1 zone, 1 PGM, 3 emergency buttons DGP2-641BL/ EVO641BL/K641
Payment

The payment shall be made per piece.
30.4.1.4 Transformer 30VA, cast with a fuse TR30
(91-140-55/414)

The payment shall be made per piece.
30.4.1.5 Storage battery 12V/7Ah AKU7
(91-140-55/415)

The payment shall be made per piece.
30.4.1.6 Telephone alarm
(91-140-55/416)

Description


Telephone alarm, 5 tel. numbers, switching on/off of partitions and PGM's compatible with Spectra SP, MG5000, MG5050 and EVO, plug-in VDMP3
Payment

The payment shall be made per piece.
30.4.1.7 Outdoor siren with flash
(91-140-55/417)

Description


Outdoor siren with flash, anti-burglary protected, double casing, service mode

positive and negative triggering, alarm in case of power supply loss, protection from short circuit, automatic testing of all parameters with indication of irregularity, timer, indication of empty storage battery. PS-129
Payment

The payment shall be made per piece.
30.4.1.8 Indoor siren
(91-140-55/418)

Description


Indoor siren - piezo, with stroboscope light 116dB, 400mA
Payment

The payment shall be made per piece.
30.4.1.9 Magnet contact
(91-140-55/419)

Description


Magnet contact - reed relay and permanent magnet - for metal door SM-226R
Payment

The payment shall be made per piece.
30.4.1.10 Supply source - chopper 12V / 1.75A
(91-140-55/420)

Description


Supply source - chopper 12V / 1.75A electronic protection, automatic transfer to storage battery

PS817
Payment

The payment shall be made per piece.
30.4.1.11 Metal box
(91-140-55/421)

Description


Metal box – large 280x280x80mmMK-V
Payment

The payment shall be made per piece.
30.4.2 INSTALLATION (91-140-55-320)
30.4.2.1 Supply of material and laying of  HF cable (91-140-55/321)
Description


Supply of material and laying of  HF cable JH(St)H 3x2x0,6mm. Cable is laid partly along PNK50 tray and partly in hard HF pipe fi18mm  along the wall
Payment

The payment shall be made per m¹
30.4.2.2 Supply and mounting of hard HF  Ф 18mm (91-140-55/322)
Description


Supply and mounting of hard HF  Ф 18mm along the wall. Pipe diameter is 18 mm. In a set with pipe supports.
Payment

The payment shall be made per m¹
30.4.2.3 Mounting and connecting of sensors and other equipment (91-140-55/323)
Payment

The payment shall be made per pcs
30.5  INSTALLATION FOR THAWING OF SNOW AND ICE IN DRAINPIPES (91-140-55/700)

30.5.1 Distribution board RT-O (91-140-55-710)

Description

Distribution board RT-O, made of pickled sheet with protection IP43 with built-in busbars, complete wiring and the following built-in equipment:
30.5.1.1 Three-pole door-mounted switch 1-0 similar to type GS25-10-U
(91-140-55/711)

Payment


The payment shall be made as per piece

30.5.1.2 Single-pole low voltage switch, 400V, 50Hz, type B, 
(91-140-55/712)

Description


Single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type B,  nominal current 10A, (similar to type MC 32 "MINEL")
Payment


The payment shall be made as per piece

30.5.1.3 Single-pole low voltage switch, 400V, 50Hz,  type C,
(91-140-55/713)

Description


Single-pole low voltage switch, 400V, 50Hz, with excess voltage triggers (thermal and electromagnetic), type C,  nominal current 4A, (similar to type MC 32 "MINEL")
Payment


The payment shall be made as per piece

30.5.1.4 Digital controller
(91-140-55/714)

Description


Digital controller of the melting of snow and ice, type 1773,230V,6A, two inlets,  LED status, product of "Hemstedt"  Germany
Payment


The payment shall be made as per piece

30.5.1.5 Installation contactor Z-SCH230/25-40 230V,25A,4 NO, product of "Moeller"
(91-140-55/715)

30.5.1.6 Sign plates, metal, with text written in relief
(91-140-55/716)

Payment


The payment shall be made per piece.
30.5.2 Heating cables (91-140-55-720)

30.5.2.1 Heating cable with serial resistance 17W/m, 230V, length L=61.5m  (91-140-55/721)

Description


Heating cable with serial resistance 17W/m, 230V, length L=61.5m power 1027W, product of "ECL"Germany
Payment


The payment shall be made as per piece
30.5.2.2 Heating cable with serial resistance 25W/m, 230V, length L=49.7m  (91-140-55/722)

Description


Heating cable with serial resistance 25W/m, 230V, length L=49.7m power 1224W, product of "ECL"Germany
Payment


The payment shall be made as per piece
30.5.2.3 Heating cable with serial resistance 17W/m, 230V, length L=32.5m  (91-140-55/723)

Description


Heating cable with serial resistance 17W/m, 230V, length L=32.5m power 554W, product of "ECL"Germany
Payment


The payment shall be made as per piece

30.5.2.4 Supply of materials and construction of installation
(91-140-55/724)

Description


Supply of materials and construction of installation from RT-O to the place for transfer to distribution box of heating cable, with cable N2HX-J 3x1,5mm². Cable is laid in the wall, in hard HF pipe and in HF ribbed pipe. Average cable length 30m.
Payment


The payment shall be made as per piece
30.5.2.5 Combined drainpipe sensor for detection of moisture and temperature  (91-140-55/725)

Description


Combined drainpipe sensor for detection of moisture and temperature type 3354, product of "Hemstedt"  Germany.
Payment


The payment shall be made as per piece
30.5.2.6 Mounting of heating cables .
(91-140-55/726)

Description


Mounting of heating cables and related automated equipment and commissioning..
Payment


The payment shall be lumpsum.
30.6 FIRE SIGNALING INSTALLATION  (91-140-55/600)

Items include complete supply, transport and mounting of all necessary material, which implies execution of all necessary works with good quality, in accordance with plans, technical requirements and applicable regulations. Works shall also include the connecting of installation and devices on ends, testing, necessary measurements, regulation, trial work, commissioning and removing all possible deficiencies within the warranty period.
30.6.1 INSTALATIONS (91-140-55-610)

30.6.1.1 Supply and laying of installation cable (91-140-55-611)

Description

Supply and laying of installation cable JH(St)H 2x2x0,8 mm through HF pipes in the wall, underneath mortar, and in suspended ceiling. The item also includes supply and mounting of necessary additional supplies (distribution boxes, screw anchors, connections, etc.).

Payment

The payment shall be made per m¹

30.6.1.2 Supply and laying of fire alarm cable (91-140-55-612)

Description

Supply and laying of fire alarm cable NHXHX FE180/E90 2x1.5mm2 through HF pipes in the wall, underneath mortar, and in suspended ceiling. The item also includes supply and mounting of necessary additional supplies (distribution boxes, screw anchors, connections, etc.).

Payment

The payment shall be made per m¹
30.6.1.3 Supply and laying of power supply cable (91-140-55-613)

Description

Supply and laying of power supply cable for fire panel N2XH 3x1.5mm2, through ducts, along cable tray, by means of clamps, or through installation pipes, indoor mounting. The item also includes supply and mounting of necessary additional supplies (distribution boxes, screw anchors, connections, etc.).

Payment

The payment shall be made per m¹
30.6.1.4 Supply and mounting of halogen free installation pipes (91-140-55-614)

Description

Supply and mounting of halogen free installation pipes HF Ø 16 mm for the laying of fire alarm cables. Cables should be laid in HF pipes in suspended ceiling.

Payment

The payment shall be made per m¹
30.6.2 EQUIPEMENT (91-140-55-620)

30.6.2.1 Supply and mounting of fully equipped interactive addressable panel (91-140-55-621)

Description

Supply and mounting of fully equipped interactive addressable panel similar to type FS 7002 UniPOS. Price includes necessary software adapted to WINDOWS environment. It supports operation of up to 2 loops and total number of 250 detectors. Battery 2x12V; 18Ah. 1 Relay output for alarm, 1 relay output for error, module with 8 programmable I/O 24V, 2 modules with 8 outputs for sound alarm and automated voice machine TVOX3.

Payment


The payment shall be made per piece.

30.6.2.2 Supply and mounting of interactive addressable optical-smoke detectors (91-140-55-622)

Description

Supply and mounting of interactive addressable optical-smoke detectors similar to type FD 7130 with base 7100, UniPOS.
Payment


The payment shall be made per piece.
30.6.2.3 Supply and mounting of interactive addressable thermal differential fire detectors (91-140-55-623)

Description

Supply and mounting of interactive addressable thermal differential fire detectors similar to type FD 7120 with base 7100, UniPOS.
Payment


The payment shall be made per piece.
30.6.2.4 Supply and mounting of parallel indicators (91-140-55-624)

Description

Supply and mounting of parallel indicators similar to type Ri31, UniPOS.
Payment


The payment shall be made per piece.
30.6.2.5 Supply and mounting of universal base for detector   (91-140-55-625)

Description

Supply and mounting of universal base for detector similar to type 7100, UniPOS
Payment


The payment shall be made per piece.
30.6.2.6 Supply and mounting of signs for detectors (91-140-55-626)

Payment


The payment shall be made per piece.
30.6.2.7 Supply and mounting of addressable manual interactive fire alarms (91-140-55-627)

Description

Supply and mounting of addressable manual interactive fire alarms similar to type FD 7150, UniPOS.

Payment


The payment shall be made per piece.
30.6.2.8 Supply and mounting of alarm siren (91-140-55-628)

Description

Supply and mounting of alarm siren, with sound volume higher than 112 dB/1m, 12-30 V DC for indoor mounting IP 44 similar to type SV2002, UniPOS.
Payment


The payment shall be made per piece.
30.6.2.9 Supply and mounting of sheet metal cabinet (91-140-55-629)

Description

Supply and mounting of sheet metal cabinet 300x300x150mm in protection IP65 for transfer from indoor to outdoor installation, on drawings marked with RO-DP. 1 pc. of surge protector 10x2 shall be installed in the cabinet, as well as 6 pc. of terminal box 

Payment


The payment shall be made per piece.
30.6.2.10 Mounting of elements of fire detection system (91-140-55-630)

Description

Mounting of elements of fire detection system, manual fire alarms and sirens, and their connecting to tested and marked installation.

Payment


The payment shall be made per piece.
31 ELECTRICAL FINAL WORKS & HANDINGOVER (91-140-50&55/900)

Description


Upon finalizing all above stated installation, the Contractor shall be under the obligation to perform:
· patching walls and slabs damaged due to installation assembly works, 

· remedy of eventual technical and/or aesthetics defects of the subject building installation, cleaning and taking debris out of the building,

· 60 days test operation.

Upon completed inspection of the completed works, perform all tests as prescribed under prevailing regulations, such as:

· measuring insulation resistance of cables, electrical equipment and each piece of equipment separately and complete installation made,

· measuring transient grounding resistance,

· testing of complete installation made functioning, as well as functioning of each piece of equipment and/or installation separately, etc., 

· testing protection from voltage contact in the installation,

· measuring voltage drop in case user connection.

As well perform:

· Test contact between conductors,

· Test conductor discontinuance,

Measuring of loop receiver resistance test
Payment


The payment shall be on lump sum basis.
32 WATER SUPPLY SYSTEM (91-140-60)

General

In respect of the all foreseen works, the Contractor shall be fully familiar with all Final Design details, as well as with all local regulations, international and local standards (SRPS), common practice of trade and circumstances for their execution.

	ICS Number
	Standard Number
	Year
	TITLE

	91.140.60
	SRPS EN ISO 3822-1 (en)
	2008
	Acoustics - Laboratory tests on noice emission from appliances and equipment used in water supply installations - Part 1: Method of measurement

	23.040
	SRPS EN ISO 6708  
	2007
	Pipe work components – Definition and selection of DN (nominal size)


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 prevail, always provided that such ruling shall be fully in compliance with, and shall be based on the subject local regulations, local standards (SRPS), as well as in accordance with common practice of trade. 

All works must be carried out precisely and professionally. Prior to application, the Supervisor must examine all material and all his comments referring to material and quality of work shall be obligatory for the Contractor. The agreed prices include all fully completed works, the final product, ready for use.

During montage full attention shall be paid for providing installation visible appliances (valves, etc.) being levelled with final wall surfaces. Required wall punching shall be made carefully, waist material shall be managed in accordance with section 53-100.

Completed water supply networks shall be subject to pressure test and disinfection (91-140-60/300 bellow)
32.1  PIPES FOR COLD & HOT WATER (91-140-60/100)

	ICS Number
	Standard Number
	Year
	TITLE

	91.140.60
	ISO 15874-1
	2003
	Specifies the general aspects of polypropylene (PP) piping systems intended to be used for hot and cold water installations, within buildings, for the conveyance of water which may or may not be intended for human consumption (domestic systems)

	
	ISO 15874-2
	2003
	Plastics piping systems for hot and cold water installations -- Polypropylene (PP) -- Part 2: Pipes

	
	ISO 15874-3
	2003
	Plastics piping systems for hot and cold water installations -- Polypropylene (PP) -- Part 3: Fittings 


32.1.1 Steel Galvanized Pipes (91-140-60/110)

Description


Procurement and montage of steel galvanized pipes in accordance with EN 10219-2, including fittings and joining material (stand oil and hemp). Hydrant piping system shall sustain working pressure of 10 bars (NP10). Pipes shall be covered with two bituminous coating, which is included into the unit price.

32.1.1.1 Ø 80 mm
(91-140-60/116)
32.1.1.2 Ø 70 mm
(91-140-60/115)
32.1.1.3 Ø 50 mm
(91-140-60/114)
32.1.1.4 Ø 25 mm
(91-140-60/113)

32.1.1.5 Ø 20 mm
(91-140-60/112)

32.1.1.6 Ø 15 mm
(91-140-60/111)

Payment


The payment is made per m¹ of completely installed water piping, including wall punching, repairing of damaged walls and other structures, local site transportation and two bituminous coating.

32.1.2 Thermal Pipe Insulation (91-140-60/190)

Description


Thermal pipe insulation 13 mm in depth, made of hardly inflammable (B1 according to DIN 4102) material based on grey expanded polyethylene (similar to "Plamaflex®"). This item includes insulation of all water piping sited off walls. The insulation shall be implemented fully in accordance with manufacturer’s instruction.


 

32.1.2.1  
Ø 80 
91-140-60/196

32.1.2.2  
Ø 70 
91-140-60/195
32.1.2.3  
Ø 50 
91-140-60/194

32.1.2.4  
Ø 25   
91-140-60/193

32.1.2.5  
Ø 20    
91-140-60/192

32.1.2.6  
Ø 15    
91-140-60/191

Payment


The payment is made per m¹ of completely installed water pipes.

32.2  VALVES (91-140-630/200)
32.2.1 Angle Valve (91-140-60/210)

Description


Procurement, distribution and assembly of angle valves. Valves shall provide accessible water supply cut for toilet flushing tank. During montage full attention shall be paid for providing valves being levelled with final wall surfaces.
32.2.1.1  
Ø 15    
91-140-60/211
Payment

The payment is made per piece of completely installed valve.
32.2.2 Straight Pass Network Valve with Outlet (91-140-60/220) 
Description

Procurement, distribution and assembly of plane pass network valves with outlet. Location of valves shall be defined under the Design. 


 

32.2.2.1  
Ø 15
91-140-60/221

32.2.2.2  
Ø 20
91-140-60/222

32.2.2.3  
Ø 77
91-140-60/223

Payment


The payment is made per piece of completely installed valve.
32.2.3 Gate valve with ball (91-140-60/230) 

Description

Procurement, distribution and assembly of gate valve with ball. Location of valves shall be defined under the Design. 


 

32.2.3.1  
Ø 15
91-140-60/231

Payment


The payment is made per piece of completely installed valve.

32.2.4 Pressure reducing valve (91-140-60/240)

Description

Procurement, distribution and assembly of pressure reducing valves. Location of valves shall be defined under the Design. 


 

32.2.4.1  
Ø 20
91-140-60/241

Payment


The payment is made per piece of completely installed pressure reducing valve.

32.2.5 Tulip valve (91-140-60/250)

Description

Procurement, distribution and assembly of tulip valves. Location of valves shall be defined under the Design. 


 

32.2.5.1  
Ø 80/25
91-140-60/251

32.2.5.2  
Ø 100/70
91-140-60/252

32.2.5.3  
Ø 100/80
91-140-60/253

Payment


The payment is made per piece of completely installed tulip valve.
32.3  FIRE PROTECTION EQUIPMENTS (91-140-60/900)

32.3.1 Hydrant Cabinet (91-140-60/910)

Description


Procurement, transport and assembly of cabinets for accommodation of FF hydrants, dimensions 1080 x 564 x 252 mm. The cabinet is protected against corrosion by coating with two layers of anticorrosive primer and final painting in red colour. 

Equipment in the fire hydrant cabinet:

· one piece of hose ( 52 mm, length 15 m 

· one nozzle (52 mm and a clip,

· one spanner for FF hydrant.

· one spanner ABC.

· one spanner C.

The cabinet shall be placed on steel supports anchored onto a wall, in accordance with fire protection regulations, design and Supervisor's instructions.

Payment


The payment is made per each completely installed cabinet.

32.3.2 Portable Fire Extinguisher (91-140-60-920)

Description


Locally, portable fire extinguishers type “S9“ is used for dry fire extinguishing at working premises and accommodation building.

New standard  ISO 7165:2009 specifies the principal requirements intended to ensure the safety, reliability and performance of portable fire extinguishers.

Payment


The payment is made per piece of portable fire extinguisher.

32.3.3 Portable Fire Extinguisher (91-140-60-930)

Description


Locally, portable fire extinguishers type “S6“ is used for dry fire extinguishing at working premises and accommodation building.

New standard  ISO 7165:2009 specifies the principal requirements intended to ensure the safety, reliability and performance of portable fire extinguishers.

Payment


The payment is made per piece of portable fire extinguisher.
32.3.4 Portable Fire Extinguisher (91-140-60-940)

Description


Locally, a portable fire extinguisher is used for extinguishing initial fire with carbon dioxide (CO2), weight 5kg, at working premises and accommodation building.

Payment


The payment is made per piece of portable fire extinguisher.

32.4  OTHER INSTALLATION WORKS (91-140-60/300)

32.4.1 Pressure Test (91-140-60/310) 
Description


Testing of completely assembled water supply network for the building. The testing shall be made pursuant the local applicable regulations. The unit price shall include all required material and equipment.

Payment


The payment is made per m¹ of tested network
32.4.2 Disinfection (91-140-60/320) 
Description


Disinfection of water supply network for the building. The disinfection shall be made pursuant the local applicable regulations and by the authorized institution. Upon disinfection the network has to be rinsed carefully and efficiently. After rinsing, bacteriology analysis shall be made on the required number of samples. If the results of this analysis are not satisfactory, disinfections and rinsing shall be repeated. The water supply system can start as soon as the certificate for water use is obtained.

Payment


The payment is made per m¹ of disinfected and rinsed  network
33 WATER HEATING EQUIPMENT (91-140-65)

33.1 ELECTRICAL WATER HEATER (91-140-65/110)
Description


Procurement, transport and assembly of electrical low montage water circulation heater, capacity 5 lit.

Payment


The payment is made per piece of assembled water heater.
33.2  ELECTRICAL WATER HEATER (91-140-65/120)
Description


Procurement, transport and assembly of electrical low montage water circulation heaters, capacity 10 lit.

Payment


The payment is made per piece of assembled water heater.
33.3  ELECTRICAL WATER HEATER (91-140-65/130)
Description


Procurement, transport and assembly of electrical high montage water heaters, capacity 50 lit.

Payment


The payment is made per piece of assembled water heater.
34 SANITARY INSTALLATIONS (91-140-70)

34.1  INSTALLATIONS (91-140-70/100)

34.1.1 Pedestal Flushing Toilet Pan (91-140-700/110)

Description


Procurement, transport and assembly of pedestal flushing toilet pans, including high level flush basin, hard PVC pan, rubber connection pipe, rubber sealing and screws. The unit price comprises all required work and accompanying material. 
Payment


The payment is made per piece of completely installed toilet pan.

Description

34.1.2 Wash Basin (91-140-700/120)

Description


Procurement, transport and assembly of white ceramic wash basin, the first class local product, including mixer tap for could and hot water, with nickel plated wash basin trap, spigot with chain and rosette. The unit price comprises all required work and accompanying material. 

Payment


The payment is made per piece of completely installed wash basin.

34.1.3 Kitchen Sink (91-140-700/130)

Description


Procurement, transport and assembly of single sink including cold and hot water mixer tap for low assembly water heater. Water supply shall be through standing mixer tap, outlet through nickel plated sink trap, including spigot with chain and rosette. The unit price comprises all required work and accompanying material. 

Payment


The payment is made per piece of completely installed sink.

34.2  APPLIANCES (91-140-70/200)

34.2.1 Liquid Soap Dish (91-140-70/211)

Description


Procurement, transport and assembly of liquid soap dishes. The unit price comprises all required work and accompanying material. 

Payment


The payment is made per piece of completely installed soap dish.

34.2.2 Towel Rail (91-140-70/212)

Description


Procurement, transport and assembly of towel rails. The unit price comprises all required work and accompanying material. 

Payment

The payment is made per piece of completely installed towel rail.
34.2.3 Toilet Paper Holder (91-140-70/213)

Description


Procurement, transport and assembly of toilet paper holders. The unit price comprises all required work and accompanying material. 

Payment

The payment is made per piece of completely installed toilet paper holder.

34.2.4 Bathroom Shelf with Mirror (91-140-70/214)

Description


Procurement, transport and assembly of bathroom shelf with mirror over wash basin. The unit price comprises all required work and accompanying material. 

Payment

The payment is made per piece of completely installed mirror and shelf.

34.2.5 Hanging hooks (91-140-70/215)

Description


Procurement, transport and assembly a couple of hooks for hanging. The unit price comprises all required work and accompanying material. 

Payment


The payment is made per piece.

35 SEWERAGE SYSTEM (91-140-80)

35.1  INSTALLATION WORKS (91-140-80/100)

35.1.1 Sewerage PVC Pipes (91-140-80/110)

Description


Procurement, transport and assembly of plastic pipes for sewerage discharge (low and high temperature) within the building structure with required fittings and sealing material fully in accordance with SRPS EN 1451: 2008 (Plastics piping systems for soil and waste discharge (low and high temperature) within the building structure - Polypropylene (PP) - Part 1: Specifications for pipes,), and SRPS EN 1402 for Ø 110- Ø 160 pipes . The unit price shall include, as well, all necessary wall punching works and subsequent reparation works,



 
35.1.1.1  
Ø 160 
91-140-80/116

35.1.1.2  
Ø 125 
91-140-80/115

35.1.1.3  
Ø 110 
91-140-80/114

35.1.1.4  
Ø 75 
91-140-80/113

35.1.1.5  
Ø 50
91-140-80/112

35.1.1.6  
Ø 32
91-140-80/111

Payment


The payment is made per m¹ of completely installed pipes.
35.1.2 Toilet Floor Drain (91-140-80/120)

Description


Procurement, transport and assembly of toilet floor drains Ø 50 mm with chromium plated grid 20/20 cm for toilets. The unit price shall include auxiliary and sealing material.

Payment


The payment is made per piece of completely installed drain.

35.2  INSTALLATION TESTING (91-140-80/200)

35.2.1 Sewerage Testing (91-140-80/210)

Description


Rinsing and testing for water tightness and functionality of the entire sewerage discharge system
Payment


The payment is made per m¹ of tested pipes.
36 AS BUILT DRAWINGS

Description


Based on survey of executed construction works and performed installations, as built technical documentation shall be prepared by the Contractor and delivered to the Supervisor (in accordance with Clause 124, Law on Construction and Planning 72/2009).  
Payment


The payment of works is made on lump sum basis for the completely prepared as built technical documentation.
� See Section  91-080-40
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