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TECHNICAL SPECIFICATIONS

TECHNICAL DESCTRIPTION OF THE PROJECT 

The subject of the contract is construction of composting yard on the territory of Kotor Municipality that consider the following work and its costs: Preparatory works, Earth work, Concrete works, Reinforcement works, Steel construction, Covering roof and façade works, Water supply, Installations and equipment of high voltage power, Plumbing and sewerage system.
The place of works will be at Kotor municipality, Kovac Imanje JKP Kotor. Financial offer shall be calculated on a basis of DDU for the works tender. The time limit for the completion of the contract is three months. The detailed technical specification including bill of quantities is attached to this tender in Volume 3 and 4. 
GENERAL DESCRIPTION OF WORKS
EARTHWORKS

Before commencement of works, the terrain where the structure is to be built and where the building site is going to be organized must be cleaned from possible vegetation and various materials, such as detritus which remained from previously demolished structure, rubbish and the like.

After that, preparations for marking of the structure are carried out as well as setting up building site structures, workshops, building site roads, connections to utility installations and others.

All wide excavations and diggings for footing and trenches must be completely carried out according to the construction drawings, details and instructions given by investor’s supervising body of the investor, taking care that the provisions of valid regulations for performance of this type of works are satisfied, that protective measures are observed  and that necessary security measures for dug up sides of excavation are carried out in the most suitable way and with the appropriate construction ( necessary support, strutting and others).

The digging is intended to be performed in the normal type of soil of the appropriate category, with regular cutting of lateral sides and with sophisticated planning of the bottom of excavation with pumping of atmospheric and subterranean water. 

If no subterranean water emerges while earthworks are performed, pumping operations and  pumping of atmospheric water will not be paid individually, thus it is necessary that such operations are covered within the price of earthworks. The pumping of subterranean water will be paid individually only if such an operation is determined in the bill of quantities or the conditions of the contract.

This bill of quantities does not determine the manner of performance of earthworks and the utilization of mechanization and the means of transport, which depends on how well the contractor is technically equipped and whether the available mechanization and workforce can be employed. 

In all items of earthworks, the calculation is done with the quantities in naturally compacted (overgrown) condition, therefore, the calculation of quantities of the performed works will be carried out according to the same principle. All safeguarding of excavations in streets, neighbouring structures, installations, trees, vegetation strutting and supporting, marking of the building and excavation, together with establishing and guarding of permanent points, are calculated in the price of earthworks and are not paid individually, and neither is the potential use of special scaffolds. The redug excavations are not paid. Also, the obligatory filling thereof with lean concrete are not be paid.

The excavated humus and healthy material necessary for filling around the foundation and in the structure, and for final arrangement of the terrain around the structure must be deposited at the suitable place which is determined in the scheme of the organization of the building site, in the necessary quantity. The soil which remained after the excavation must be taken from the building site to the place which is determined by the city authorities, the competent body of the municipality or the provisions of the investor’s supervising body.

Wide excavation of soil will be performed by means of excavation machine, whereas in extraordinary circumstances, the sides of the excavated pits can be straighten out by hand.

The contractor is obliged to provide necessary security measures during the excavations, such as supporting and strutting of the excavation, which is calculated in the price. The excavations should be performed according to the drawings and the description of the bill of quantities for the projected depths. If it turns out that it is necessary for foundation pits to be dug deeper, the supervising body will record this in the construction logbook and will perform the surveying of the excavation. All the excavation must first be reviewed by the supervising body or a structural engineer and it is only after the surveying and recording in the construction logbook that concreting is allowed.

If the category of soil is changed in relation to the one envisaged bill of quantities, the category of soil must be determined on the building site jointly by the supervising body and the contractor, and that should be recorded in the construction logbook with the price for a specified category. In addition to this, before excavation, it is necessary to perform surveying of the terrain and the data collected must be entered in the construction logbook, which is not paid individually. The bottom and the sides of the excavated pits must be in accordance with the project. The excavated pits which were dug deeper as well as pits widened by contractor’s fault will be neither accepted nor paid (excess excavation, excess removal and excess concreting). 

The contractor is obliged to make sure that there is not soil slide in a trench while the operations are performed, which is also not paid individually,

Should permanent subterranean water or wellhead emerge, the supervising body together with the contractor will determine the manner of pumping the water. All excavations, filling and removal of the soil will be calculated in the compacted condition without taking into account the looseness coefficient. All the damage caused by the contractor’s negligence and careless activities must be borne by him and he is obliged to pay for it.

While excavating along the neighbouring structures, the contractor is obliged to do the protective operations if the depth of the foundation goes deeper than the neighbouring foundations. The excavation and deepening in neighbouring foundations is performed in segments and this operation is calculated in an individual item.

The protection of the building pit can be accomplished by piles, which is done according to the contractor’s particular project and it is not a subject matter of this project documentation, which exclusively depends on the technology and contractor’s mechanization available.

All internal transport of the soil by carts, buggies or vehicles will not be paid individually, whereas driving away from the building site is calculated in the separate item. The dump where the soil from the building site is taken will be determined by the competent municipal body. All the dumped soiled should be planned unless otherwise provided in the bill of quantities.

Prior to the commencement of excavation, it is necessary to make the elaboration on the manner of performing of operations and protection of the neighbouring structures (the description which goes with each item is tentative and the contractor adjusts it to the mechanization and personnel available to him).   

 The excavation can commence when the structural engineer and the supervising body approve the elaborate.

In addition to this, the contractor must study the geological findings and must have them into regard while making the elaboration for excavations. All the necessary measures must be taken so that uncontrollable shift of the terrain and neighbouring structures is avoided. The contractor is obliged to familiarize with the conditions of the project and the location thereof. No further requests will be accepted or paid. The excavations must be done in accordance with the phases given.

The calculation of all earthworks is done on the basis of the profiles recorded before and after the digging. The said must be certified by the investor’s surveillance body and authorized contractor’s representative and entered into the drawings of performed conditions and construction book. 

CONCRETE AND REINFORCED CONCRETE WORKS

All concrete and reinforced concrete works must be performed professionally and with high quality according to the drawings, structural calculation, qualified work force and in accordance with the Rulebook on technical standards for concrete and reinforced concrete (Official Gazette of SFR Yugoslavia No. 11/87) and temporary technical regulations and guidelines. The aggregate must be compatible to the existing standards (JUS B.B.3.100.; B.B2.010.; B.B8.029.; B.B8.036. and B.B8.035.). It is necessary to prove by the way of an experiment that the concrete has the quality which is prescribed in the project. The biggest size of the grain in the mixture of the aggregate must not exceed 1:3 of the smallest dimension of the element which is to be concreted and must not be bigger that the smallest distance between the armature bars.

The cement must fulfil all the conditions envisioned in the valid standards, qualification and conditions of the quality of cement (JUS B.C1. 009.; B.C1. 010.; B.C1. 011.; B.C1. 012.; B.C1. 013.; B.C1. 014.;). Imported types of cement can be used only if the attest for such cement is issued by the institution registered in Bosnia and Herzegovina for the activity which encompasses examining the quality of cement and issuance of such attest.

When constructions of unreinforced and reinforced concrete are made, types of cement which are used must not differ. The cement which is used must be of a specific brand according to the valid standards and principles. The cement is delivered to the building site or to the concrete mixing site in the original factory packing or loose in special vehicles if the contractor has silos at the place where concrete compound is prepared. 

Storage and manipulation of cement as well as occasional inspection must be completely carried out according to the valid regulations. Clotty cement must not be used and must be removed from the building site or concrete mixing site.

The material used for steel and concrete formwork must be of good quality and must comply with the following standards:

· For steel: JUS C.B0.500, C.B3.021, C.K6.020, C.K6.021 

· For concrete formwork, scaffold and posts: JUS D.B1.024, D B1.025, DB2.020, D.C1.040, D.C1.040, D.C1.041 i D.A1.020. 

The concrete compound must be made according to the appropriate ratio of mixing for the relevant brand, as envisaged in each position. The making of the concrete compound must be done by the machine.

The water which fulfils the conditions stipulated in the regulations on standards (JUS U.M1. 058.) must be used for making of concrete. The regular potable water can be used for making of concrete compound without proving that it is suitable for it. As for substances added to the concrete for improvement of its properties such as additions for faster or slower setting, for waterproofness or for improvement of other features, only those which fulfil the quality conditions according to the standards (JUS U. M1.035.; U. M1.037.) can be used. The material which is used for making of concrete: aggregate, cement, water and additions is determined by measuring the weight of such materials. The quantity of water larger than the one prescribed for MB which is require in structural analysis is not allowed.

Prior to the commencement of work, types and brands of concrete which will be used in specific situations must be tested, so that that the quality of the concrete can be established at the outset. While making the constructions of unreinforced and reinforced concrete, the contractor is obliged to apply concrete test cubes at the request of the investor, supervising body as well as at his own discretion. The quality control of the concrete must be carried out all the time during performance of concrete works for each of the brand separately. The concrete quality control must be carried out all the time during the performance of concrete works for each individual brand. The quality control is performed regularly for each characteristic construction in the concrete base and at the building site and the attests are delivered regularly at the building site in timely manner. Supervising body or structural engineer at the site inspect the attests regularly and can request that the concrete, concrete constructions or special constructive elements are examined if it is necessary, which is not paid individually.

If the concrete compound is produced in the concrete factory, a special attention should be paid to the conditions of transport of the concrete to the building site, as well as to the selection of the optimal means of transport.

As a rule, the concrete is placed immediately after it has been made. If the temperature exceeds 20º C, the concrete should be placed within 20 minutes as of the moment it is made, and if the temperature is below 20º C, the concrete should be placed within 30 minutes as of the moment it is made. If the concrete mixing site is far from the building site, it is mandatory that the concrete is transported by concrete mixer trucks. Before the concrete is placed, it is necessary to check the dimensions of the concrete formwork in which the concrete is placed, its cleanliness, humidity and stiffness, supports and reinforcement spacing and whether it is completely connected. While placing the concrete, care should be taken that the reinforcement remains in the position as envisaged in the project. The concrete must encompass the bars of concrete iron from all sides and must fill all the spaces between the reinforcement and concrete formwork.

If the placing of the concrete is interrupted, the contractor is obliged to take measures that such interruption does not have damaging effects on the other constructions, or elements, which must be approved by the structural engineer or supervising body. When concrete is placed in the constructions of larger volume in the sense of longitudinal and surface spacing, the concreting is stopped where working joints are placed. The necessary positions of working joints are determined by the contractor who is obliged to obtain approval from investor’s supervising body. 

The surface of the concrete whereon the placing is continued must not be watered with concrete grout, but it must be only washed with clean water. The surface where the concreting is stopped at the position of working joints and thereafter continued must be made rough, and it should be carefully cleaned and washed. Parts of the concrete construction which are damaged must be removed. In the event of interruption of concreting in solid walls and foundations, the interruptions and continuations are performed stepwise.

During the transport, placing and initial period of setting, the fresh concrete must be protected from the sun, frost, wind and rain. Water must not be subsequently added to the fresh concrete. The concrete must mature for at least seven days as of the day of the placing thereof or not less until the placed concrete reaches 60% of the envisaged hardness. Within the first couple of days of hardening, the concrete should be protected from unforeseen loading. The concrete must not be placed on the temperature less than +5º C or more than +30º C if special measures for hardening of concrete are not taken.

The concrete compound should be placed immediately after it is made and before the concrete starts to harden at the latest. In massive constructions of larger cross-sectional dimensions, the concreting should be done in 25-30 cm thick layers. When the transport of the concrete compound is performed by lowering, a suitable tremie or something similar must be used if the lowering height is more than 1 m.

The concrete formwork be made precisely, must be stable, stiff and supported enough so that they do not bend or slack in any direction while concreting is carried out.

Interior surfaces must be flat, so that the visible surfaces of concrete and fringes of concrete constructions are flat and so that they have sharp edges. For the positions which are envisaged be the final concrete according to the project, the concrete formworks must be made of the materials which will enable the required quality of concrete constructions’ surfaces. The applied concrete formworks must have impeccable edges and surfaces. The concrete forms must be wetted well. Before the commencement of concreting the final concrete forms, as well as scaffolds and supports must be inspected and accepted by the responsible official supervising body.

The scaffold, the supports and the concrete forms must be so secure and stiff so that they can receive loadings and suffer effects which emerge while operations are performed without subsidence and harmful deformations. If the posts are placed at the terrain, a special attention should be paid so that subsidence of the whole concrete formwork is prevented. In addition to this, the passers-by, the traffic, the neighbouring structures and the environment must not be endangered by the concrete formwork and scaffolds. The concrete formwork can be taken off only after the placed concrete reaches the proper hardness. All the concrete formwork, the necessary scaffold for the concrete formwork and the supports, regardless of the height of the support and the necessary scaffold with protective railings and access ramps are not paid individually, but they should be calculated in the unit prices per m3 of the concrete, as well as dismantling of the complete concrete formwork and the scaffold. Therefore, the concrete is paid as the final product on the spot.

The reinforcement is bent and is placed according to the reinforcement plan. Before its placing, the reinforcement must be cleaned of dirt, grease corrosion and the like. The reinforcement is bent when it is cold. If it is necessary to weld the reinforcement due to the length of some bars and constructive reasons, that operation is done at the reinforcement plant, the workshop or at the building site. Carrying capacity of the welded bars is proven by examinations according to the standards (JUS C.K6. 020). This operation is not paid individually.

The welded reinforcement networks must comply with the standards (JUS U.M1. 091.). The reinforcement must be tied with solid bailing wire for the purpose of securing the position of the reinforcement. In addition to this, it is necessary to place the suitable plastic distancers along the concrete formwork so that the distance from the concrete formwork is provided. The reinforcement is paid individually per a kilo of the placed reinforcement. The acceptance of the placed reinforcement is acknowledged by the construction supervising body in the construction logbook. The contractor is obliged to keep the record of the data which relate to the quality of the material and performance of works, and especially on: 

· previous and controlled examination of materials,

· the results obtained after surveying finished level of scaffold and concrete form,

· dimensions and position of elements in the construction with elevations obtained during performance of operations, especially after making openings or offlets for installations, laying of plastic pipes for electrical installations, so that the said do not jeopardise the construction of the structure due to intersections of the canals or pipes which are too large,

· dimensions or position of the elements must be checked if the construction elements are prefabricated,

· taking the concrete cube test on the spot, which is obligatory,

· the remainder of the data, potential alterations and the other.

· if the concrete cube test shows that there is something wrong with the construction or the attest, the supervising body can require that the subsequent proving of the quality of the concrete be done, all in accordance with the regulation on standards (JUS U. M1. 048). 

If, after examination of the quality of the concrete in the construction and elements, it is established that such concrete does not fulfil the conditions regarding the quality envisaged by the project, the quality of the concrete must be established subsequently on the concrete bodies extracted from the construction on characteristic places, which is not paid individually. If, after examining of such bodies, it is determined that the concrete is less hard than the brand of concrete required and planned in the project, it is necessary to perform the analysis and to check whether the construction is secure with this worse brand of concrete. If the construction needs repairing, that repair should be performed and borne by the contractor. If deformations in some elements are found after the concrete formwork is taken off which do not have an effect on security of the construction but they look bad or they are in such places where any interventions are impossible, the supervising body has the right to require that parts of such constructions are demolished.

In concrete walls, plates, or beams where it is required, i.e. where it is envisaged in calculations that the concrete is made in smooth or sanded concrete form, the extensions and couplings, i.e. leaking of cement grout between the couplings must not be visible.

If there are leaks, the contractor is obliged to grind them at his expense.

When placing the reinforcement in the concrete formwork, the use of distancers with the concrete formwork is mandatory so that the concrete could envelop all the reinforcement and so that the corrosion of reinforcement is prevented. The concrete joints in walls, plates and individual elements must not be visible.

In a prefabricated construction with reinforced concrete, the prefabricated structures must satisfy the following criteria: 

· the dimensions must be precise and in compliance with the project, otherwise the couplings will not fit; 

· Additional treatment on the building site is not allowed, it has to have the finished form;

· The hardness planned in the project must be obtained as soon as possible because of transport;

· The weight of the elements must be compatible with the power of a crane and other suitable means so that they can be mounted without any problems;

· The couplings of the elements must be simple and they must guarantee a suitable resistance of a building;

· All the surfaces of the elements which are coupled are prepared before concreting in the same way as working couplings of monolithic concrete.

All the work, material, tools and work resources, external and internal transport, all the necessary concrete forms and supports, scaffolds and transport and all indirect costs and duties all calculated in the unit prices of individual works.

The Project for Concrete

The contractor is obliged to make the Project for concrete according to the order of designer of the construction and supervising body. The Project for Concrete is to be made according to the guidelines (Official Gazette of SFR Yugoslavia No.11/1987). 

The Project for Concrete contains the following:

A/Concrete factory

1. Conditions of quality with the programme of production of concrete

2. The composition of the mixtures

3. The program of the production control

B/The building site

1. Quality conditions for the class of concrete envisaged in the project

2.  Quantities of concrete according to the elements of construction

3. Designation and data on mixtures from the concrete factory

4. The program for the approval control

5. Concreting plan

6. The project for concrete formworks and scaffolds

7. The plan for placing

The approval control

· The program for control of the brand of concrete according to the groups in which the number of examinations and criteria for taking of each of the envisaged group is to be determined;

· The program for examination and assessment of particular properties of the hardened concrete;

· The manner of taking, keeping and examination of the samples of the concrete.

The plan for concreting

· Transport: the manner, means, capacities, spare means of transports;

· Placement: proceedings, means for insertion and vibration (the quantity of the reserve), the sequence, thickness of layers, the size of blocks, places and making of working couplings;

· Maturing: manners, duration and means of maturing;

· Measures for coping with damaging effects, adverse weather conditions: heating or cooling of the ingredients and the concrete and protection of the placed concrete.

MASONRY WORKS

The material and conditions for masonry must be in compliance with the existing technical regulations and Yugoslavian standards.

The brick must be in compliance with JUS-u B.D1. 011. It must be solid and hollow, with holes, intended for facades. It must be porous and must not contain unfired lime and saltpetre and must comply with the prescribed brands (hardness on the pressure of MPa M-7.5, 10, 15, 20).

The lime must comply with JUS regulations JUS B.C1. 020. During the transport and on the building site, the lime should be protected from humidity and rain. The lime must be of good quality and used at least 15 days after slaking for masonry and 30 days for plastering. 

The Sand: sharp without organic ingredients, mud, muck JUS B. B8. 038 i 039.

The Cement: Portland must be in compliance with JUS B. C1. 010. Before the use, cement must be examined for settling according to the PTP regulations.

The water must be clean without any organic ingredients.

The plaster should be made according to the envisaged ratio and mixed well and strained through suitable sieve for plastering.

Brickwork: must be clean with regular joints and completely horizontal layers without tiny pieces smaller than ½ and ¼ of a brick. Joints must be horizontal and grouted with the plaster, and the plaster in the joints must not be thicker than 1.1 mm. The walls must be vertical and the redundant plaster must be removed with the trowel. Connection joints must be left empty by 1.5-2 cm for connection of plaster when the walls are plastered.

Regardless of the manner of masonry works, the quality of walls made of bricks, blocks, stones and the like, must guarantee, in addition to stability, that the clean surfaces will be obtained both inside and on the façade and must fulfil the following conditions: regular binding of the brick-element, horizontality of the row of bricks, verticality and rectilinearty of walls, vertical and straight position and correctness of all intersections of walls and their angle.

When the buildings are built with hollow elements, it is allowed to place the elements in the way that the hollows are exclusively in vertical or extended direction. The hollows in the element must not be placed vertically in relation to the wall due to weak sound and thermal insulation.

Gypsum walls cannot be built in the places where water supply and sewerage system is installed as well as in the rooms where steam is generated. 

Plastering: The material for plastering must comply with PTP regulations. Before plastering, the walls should be cleaned, the plaster in the joints must be visibly dented.  Special attention should be paid to concrete surfaces, they must be well cleaned and sprinkled with rare concrete grout.

The way in which plastering is performed is very important because it is necessary to obtain a desired flat surface. In order for a flat surface to be obtained, first it has to be levelled in points and then the plaster strip of 2 to 3 cm high and 15 cm wide must be placed on one level. After such points and plaster tapes harden a bit, the plastering between the strips is performed and the plaster surfaces are levelled by means of a screed. If it is necessary, more plaster is thrown on until the screed shows the satisfactory result.

Plastering is to be done in two layers whose total thickness is 2-2.5 cm, and the first layer should be made of coarse sharp screened sand and the other of fine river sand. After the first layer of plaster is dried, the wall is moistened a little and screened plaster is thrown on, and it is levelled with a big float. When a fine layer of plaster hardens a little, a final floating is done with a little float with occasional wetting until the surface becomes completely flat.

The plaster for upper fine layer must be decanted through dense sieve. The lime must be mature and the sand must be clean without organic ingredient such as muck.

Plastering must be flat and smooth without waves, and the edges must be sharp.

The calculation is done per 1m2. The openings around which there are recesses up to 20 cm wide are deducted in the following way:

· Opening whose size is up to 3m2 are not deducted and their recesses up to 20 cm are not calculated individually;

· In openings up to 3-5 m2, the surfaces over 3m2  are deducted and their recesses are not calculated individually;

· In openings up to 5 m2, the surfaces over 3m2  are deducted and their recesses are  calculated individually;

· The openings in partition walls are completely deducted.

If the recesses are wider than 20 cm, the surplus over 20 cm is calculated individually per a cubic meter and the openings are deducted as aforementioned.

Making of plaster with a machine, transport from the place where it is made to the place of placement as well as the use of the light any other kind scaffold is involved in the unit price of plastering.

Openings for windows and doors in the walls are deducted but the window dentals are involved in whole volume over the whole thickness of wall. Thus, in masonry, the actual quantities of performed work will be calculated, according to the type of masonry G. N. 301.

Construction of floors: in all the buildings the floors are constructed as “floating floors”. Every layer of the “floor sandwich” has a special role and attention should be paid to: wearing or finishing layer, keying connecting layer or glue, layer for levelling, base for equalling the pressure of loading, protective membrane of insulation, thermal, sound and hydro insulation, a layer for inclination and construction supporting layer.

When strain joints are made, a special attention should be paid to uneven subsidence of building, sound insulation, deformation of various materials due to changes in temperature, uneven burdening or seismic joints.

The base of the finishing layer of floor must be separated by sound insulation. The base must be constructed completely horizontally without unevenness so that it can serve as a good bearer of the finishing layer.

The cement estrich must be of maximal brand of concrete MB 20. It must be constructed with dilatation joints so that the maximal surface of one piece is 3.6 X 3.6 m. Smaller thickness (below 4 cm) of estrich must be reinforced with suitable reinforcing nets. In all the rooms where people live, work and stay the finishing layers of floor must have characteristics of vinyl flooring.

Thermal insulations: loose materials cannot be used for fitting of thermal insulation but insulations in plates should be used.

Materials for thermal insulations are stored in covered and protected spaces. Wet materials must not be used for thermal insulation.

While thermal insulation is installed, protection from rain, weathering forces or humidity caused by plaster or concrete must be provided.

The plates for thermal insulation must be placed side by side without joints, with prescribed overlap. The damaged plates, whose angles or sides are damaged or whose thickness is diminished must not be fitted.

Sound insulation:

Materials for sound insulation must be properly chosen and carefully installed. Sound insulation can be laid on flat surfaces which are not wavy and do not contain sharp solid objects which could damage them. The plates for sound insulation can be fitted if their corners are not damaged and if their sides have suitable overlaps or minimal joints.

Sound insulation must not be directly covered with concrete or plaster but it must be previously shielded with suitable protection.

INSULATION WORKS

When insulation works are performed it is necessary to abide to existing regulations for this kind of works such as Regulation on technical measures and conditions for bituminous hydro insulation of roofs and balconies (Official Gazette of SFR Yugoslavia No. 26/69) as well as manufacturers’ guidelines for relevant materials.

The material for work must be in compliance with the regulations and especially the following:

Bitumen:  JUS B.H4.050.

Underlining felt: JUS U.M3.200-U.M3.210

Bitumen plies: JUS. U.M3.-200, U.M3.200, U.M3. 221. U.M3. 225.

The unit price of hydro insulation involves all the making and treatment of penetration through roof insulation and underground insulation, so it is not paid individually.

The works must be performed on dry base. The joints of hydro insulation and penetration must be done solidly. Every layer must be individually accepted by the supervising body with written acknowledgement of such acceptance.

Everything else is to be done according to the description of individual items in the bill of quantities, the project and details of performance of works. If the contractor proposes the use of materials other than those envisaged in the bill of quantities, it is necessary to present the way of usage of such materials and to submit the required attests to the designer. Also, the technological project on work with such materials should be done, and the materials should be examined at the competent national institute.

This type of works involves hydro insulations and thermal insulations of flat roofs, sanitary blocks, loggias, floors and others with obligatory appliance of the following standards: (JUS U.F2.024.; JUS U.J5. 001.; JUS U.J5. 600.; JUS U.J5. 510.; JUS U.J5. 530.; JUS U.J5. 520.). 

All the materials envisaged for installing of insulation for flat roofs and balconies must, according to their composition, physical and mechanical properties and shape, comply with the conditions from Yugoslavian standards for such insulation materials. If for some of the envisaged materials the Yugoslavian standard does not exist, they must have a certificate of quality issued by the registered professional organization from Bosnia and Herzegovina certifying they can be applied for the similar insulation and in such combinations.

An extract from JUS U. F2. 024. 

Materials for the layer for equalizing of pressure of diffusion steam under the vapour barrier or under hydro insulation:

The following is applied for layers for equalization: 

· Bituminous perforated glass quilt according to the standard JUS U. M3. 248;

· Bituminous imperforated glass quilt (with filling as in bituminous perforated glass quilt);

· Various solid insulation tapes or construction elements with formed plugs at the lower side, across which they lean on base;

Materials for vapour barrier

· Metal (aluminium) folios are applied for vapour barrier and hot bitumen and bitumen compacts for gluing.

· If the vapour barrier is constructed as the individual layer of flat roof, then aluminium folios are applied either as bitumen tapes with the element of aluminium folio (JUS U. M3.230), or as aluminium folios lined with bitumen ( JUS U. M3. 299), or as pure (without bitumen) aluminium folios (JUS C. C2. 100 and JUS C.C4.025). The thickness of folios ranges 0.08 mm to 0.20 mm.

· Bitumen materials are applied for primer coatings for a part of vapour barrier and for gluing: (JUS. U. M3.240, JUS U.M3.242; JUS. U.M3.010, JUS. U. M3.244.  
Heat insulation materials:

In addition to being extremely poor conductors of heat and having a small heat conductivity coefficient (lambda value), when applied to flat roofs, heat insulation materials must have the following properties: a suitable hardness for pressures, steadiness when temperatures are high and when they vary, invariability of volume and shape, dryness, waterproofness or slight soaking of moist, steadiness in weather conditions and other sources of humidity, they should not rot, they should have small volume mass, they should be easy to treat, easy to install and aging-resistant.

Materials for hydro insulations:

As for application of bitumen and bitumen products for primer and cold coatings and for hot coatings applies the same that has been said for application of those materials for vapour barrier.

As for bitumen and bituminous tapes with an insert of glass fabric and an insert of glass quilt, the following is applied for layers of hydro insulation: 

· Bitumen tapes with an insert of glass fabric (JUS U.M3. 234.)
· Bitumen tapes with an insert of glass quilt (JUS U.M3. 231.)

· Bituminous glass quilt (JUS U.M3. 227.)

Bitumen tapes with an insert of glass fabric must have continuous force of at least 250 N both longitudinally and transversally. 

Bitumen tapes with an insert of glass quilt must have continuous force of at least 250 N longitudinally and 150 N transversally.

Performance of hydro insulation works

· General conditions and bases for performance of hydro insulation works

· General conditions for performance of hydro insulation works

· Hydro insulation works must be performed according to the suitable projects and descriptions and all the details and other technical documentation in relation to them, in accordance with valid regulations.

· All the construction, craft works and other operations, regardless of whether they are connected to them or not, must be done before them, according to the regular dynamic of performance of work.

· Before insulation works commence, it is necessary to inspect and check whether the performed construction, craft works and other operations, envisaged in the project, which could have effects on the quality, safety and durability of insulation, are in order.

· All the materials envisaged for use must comply with the abovementioned conditions with regard to the use of the material. Defected, damaged, stuck materials of diminished quality must not be fitted.

· Performance of insulation works must be performed in the way which will ensure that individual parts or layers of insulation, as well as the entire finished insulations completely serve their purposes in regard to good quality, safety and durability.

Making of hydro insulation

· Making of the layer for equalizing of steam pressure

This layer, regardless of whether it is made under the heat insulation or under the hydro insulation as a layer for equalizing the pressure of diffusion steam, must be done in the way which will ensure that it serves its purpose. It has to be flat on the upper side and it must not be damaged. If a complete gluing of edges is envisaged for insulation to the base, the connection of this layer with the outside air is accomplished completely by application of narrow tapes which are not glued to the base, or partially by the so called “evaporators” which are fitted in the middle of these layers.

Making of vapour barrier

Vapour barrier can be planned and made as a separate part or partly separate part of heat insulation, manufactured in a factory and glued to the heat insulation plates.

If it is made of the layers of aluminium folio (bituminous and non-bituminous) or other tapes as an individual part of flat roof, the whole operation must be done in the way which will ensure that coating and spreading are sufficient and complete and suitable folios or tapes are glued with overlaps. The upper surface of vapour barrier must be flat and undamaged.

Making of heat insulation

Heat insulation is performed as envisaged in the project.

Making of hydro insulation

Prior to commencement of making of hydro insulation, it is necessary to determine the directions in which the water flows, place and time of runoff from the flat roof and to check whether the sizes of inclination are done in accordance with the technical documentation.

The inclinations must not be done by thickening of either hydro insulation or its protection.

 Prior to commencement of hydro insulation works, the base must be inspected and the factual conditions must be entered in the record or construction logbook. Hydro insulation works can be performed only over the base of a good quality and the quality of various types of bases regarding the hardness, flatness, inclination and dryness is regulated by regulations on hydro insulation on roofs and balconies. While making of hydro insulation, all the envisaged priming, coating and layers must be applied, and during the performance of works no changes must be done unless otherwise requested by the designer.

After the insulation is finished, all the penetrations through the roofs and balconies must be efficiently isolated and long term waterproof connections with other materials and other construction elements which hydro insulation have contact with must be established, on the basis of properly solved details which have to be harmonized and submitted to the designer for approval, according to the valid regulations in the field of hydro insulation of roofs and balconies, such as:

· Penetrating or extended walls and parapets by roof edge and the like;

· Drains for runoff of atmospheric water;

· Ventilation and other pipes, areas and similar objects which penetrate the hydro insulation;

· Enclosure sheet-metal for a connection on suspended gutters and other sheet-metal envisaged in the project;

· Lying gutters, flumes and the like.

Hydro insulation grooves must be completely glued to its vertical base and during the process, care must be taken about thermic work (horizontal and vertical position), except in places where connections with outside air are envisaged and the connection with outside air is not made directly under the hydro insulation but indirectly.

For the purpose of attaining waterproofness of the connection of hydro insulation with the said elements, such elements or their lining must be coated with envisaged suitable material for primers and hydro insulation must be glued to them, or it can be done in some other of envisaged way, which depends on the type of hydro insulation which is finally applied.

During the performance of hydro insulation works or after the completion thereof, while the hydro insulations are still unprotected, nobody can walk across them (except for the workers who perform hydro insulation operations) and the materials cannot be transported or stored. Only the works related to the making of hydro insulation can be performed simultaneously with the hydro insulation works or after the completion thereof.

All the time during the performance of work and after the completion thereof, hydro insulation must not be exposed to the concentrated loading, and it can be exposed to equally divided loading only to the extent which is not harmful for stability and preservation of its quality.

Construction, craft works and other operations which must be finished after the completion of hydro insulation works, can be performed only after hydro insulation has been provided with suitable protection.

Making of protection and other layers over the hydro insulation

The layers of final insulation (against the solar effects) and which consist of priming and coating must be done in even thickness and even appearance of paint.

When protection with grained gravel is applied, the biggest grain must not be larger than envisaged, and the gravel must be spread in the layer of even thickness of the layer of at least 5 cm.

· Applying of priming, coating and insulation tapes

· Cold priming and coating for protection against insolation
By priming is understood the application of coating to the base serving for penetrating into the base and connecting, either partially or completely, the upper layer with the base, as well protecting the base from atmospheric water during the performance of work. The thickness of the primer, after the drying ranges from 0.1 to 0.3 mm, depending on the type of used material, the purpose of the place of fitting and the quality of the base.

Bitumen materials for primers and the base of solvents (JUS U:M3.240) or on the base of emulsion (JUS U:M3.244) must be liquid and must, by its property, spread and penetrate into the base well.

Bases for primers must be in accordance with valid regulations in the field of roofs and balconies. As tools for priming, brushes and sprinklers are used which sprinkle the materials for priming under pressure which must be well absorbed in the base. Prior to commencement of work, the materials for priming must be well mixed.

The drying of primer coating lasts for at least 12 hours. If primer coating is done with the materials on the base of organic solvents, the temperature during operation must not be lower than +5º C, or if it is done with materials on the base of emulsion it must not be lower than +10º C.

Coatings for protection against sun radiation (insolation) are applied over the finishing insulation tapes or final coatings or over cold coating of materials.

They are applied by brushes or sprinklers under the pressure in one or two layers. The second coating, if necessary, is applied only after the first is completely dried.   

Hot and cold coating with bituminous materials  

Under hot coatings and applications, i.e. coating performed in hot condition with bituminous materials, is meant the coatings and applications which are performed with bitumen and bituminous compacts on a base over dried primers, over bituminous inserts and insulation tapes or over other materials or coatings, for the purpose of forming insulation layers, layers for separation – sliding layer or protective layers.

Everything that has been said for the materials for hot coating applies in this case. The heating temperature for bitumen is determined by adding additional 80º C to the point of melting of bitumen and additional 100 º C is added to bitumen compacts.

During the heating, the material in the pot must be constantly mixed either by hand or mechanically, and the heating temperature has to be monitored on the thermometer. In order for the properties of stickiness and stretching to be preserved, the materials must not be overheated. Application of bituminous material in hot condition can be done on horizontal and vertical surfaces of flat roofs regardless of whether it is applied over the dried primers, final coating or coatings between bituminous inserts and insulation tapes, when they serve for their gluing. 

Application of bituminous coating which is done under the hot conditions and which serves for gluing of bituminous inserts and insulation tapes is done by simultaneous coating of the base and the tape that is laid down.

Application of bitumen or bituminous mass on horizontal surfaces can be performed by pouring on the surface from small dishes, and the same can be done on vertical surfaces by pouring between the base and the tape which is laid.

Regardless of whether the application of bitumen and bituminous mass is done by means of a brush, pouring or in some other way (stripping knife for hot pastes), the surface on which the fitting is performed must be completely covered with bitumen and bituminous compact.

The lowest temperature under which the coatings of hot bitumen and bituminous compacts can be applied must not be less than +5º C.

Under coating with bituminous materials in cold condition is understood application and coatings applied on the base over the dried cold primers, over the honeycombed inserts or full insulating tapes so that they can serve as hydro insulation, layers for separation or protective layers either alone or in combination with the said inserts. Honeycombed inserts through which the bituminous material can pass easily can be used for combinations with application and coating of cold bituminous materials, whereas the organic inserts (such as organic jute) or inserts with weak permeability must not be used because they rot or cannot be impregnated well during the operation.

The tools for application of cold coating are determined according to the type and consistency of the material. The brushes are used for coating of more liquid materials and spreaders with rubber ending, trowels, ordinary stripping knives, stripping knives with teeth and the like are used for application of dense materials and pastes. 

Before application, more liquid and denser material must be mixed, if envisaged so by the manufacturer, and the materials which contain mineral fillings must frequently and constantly be mixed so that the filling is not separated.

The material is scooped and poured on the base and is applied with the suitable tool (brushes, spreaders, stripping knives and the like) in the suitable thickness according to the material and manufacturer’s guidelines, and the applied thickness of the material in one layer must not exceed 2 mm. Every other insulation coating is applied only after the previous one is dried.

The drying of each individual insulation coating or cold coating takes at least 12 hours. 

Full bituminous inserts and tapes must not be laid in the coatings with bituminous materials which are applied in cold condition.

Applications and coatings of materials which are applied in cold conditions are not performed on temperatures lower than +10º C.

Laying of bituminous tapes, tapes lined with bitumen and other insulation tapes

Bituminous perforated glass quilt (JUS U.M3.248) as well as other tapes meant for separation of one layer from the other, for layers for equalizing of steam pressure and semi gluing of hydro insulation are not previously cleaned from sprinkling but it is only after the laying that the upper side is cleaned.

If all the other bituminous inserts and tapes lined with bitumen are covered with some of mineral sprinkles, they must be previously cleaned from sprinkles, first from one and then from the other side, after which they are transferred to the place where they are fitted so that the length and width of cutting is adjusted.

The prepared tapes are bent again so that they can be fitted and the tapes prepared in such a way must be fitted on the same day so that they do not stick.

The perforated gall guilt and other tapes with large sprinkling, granules or corks meant for layers for equalizing of steam pressure, for separation of one layer from the other and the like are laid with large sprinkling, granules or corks facing the base.

This tape is not laid to its end in the roof cover for buildings so as to prevent the passing of atmospheric waters on the side under these tapes, as well as for other security measures, but the full tape whose width ranges from 0.50 to 1.25 m is glued along the edge of the roof.

The separation tapes are not laid on vertical surfaces, but the full tape is glued there as well.

Narrow separating tapes whose width is from 10 to 15 cm are laid under the full tape glued on vertical surfaces so that equalizing of pressure caused by diffusion steam and connection with outside air is enabled unless it is carried out through special evaporators.

The separation tapes do not have to be laid with overlaps, but they can be put face to face.

These tapes must not be laid with inclinations larger than 15%

The laying of separation tapes can begin from any side and in any direction unless otherwise determined in the project due to the selection of manner and place of equalizing of pressure or connection with outside air.

When laid on surfaces with inclination, full, imperforated impregnated bituminous tapes, tapes lined with bitumen and other insulating tapes are firstly laid on downstream side and in that case, the direction of laying of the tapes is directed to the inclination of the roof, i.e. to the direction in which the water flows. Each downstream tape which comes next must overlap the tape laid downstream.

The tapes must not be laid in crossed manner only on roofs of smaller surfaces which are drained through the middle of the building.

Whether the impregnated or bituminous tapes or tapes lined with bitumen which are glued with a bitumen or bituminous compact or tapes lined with bitumen which are welded are in question, the size, i.e. the width of overlaps must not be less than 10 cm.

The size of overlap can be less than 10 cm, i.e. from 4 to 10 cm only for tapes made of synthetic materials whose overlaps are treated under a special procedure, i.e. insertion of special closing tapes whereby the overlaps are completed welded, vulcanized and the like so that they are protected against ungluing. When various insulating tapes are laid in the coating of hot bitumen or bituminous compact, the coated tapes are pressed simultaneously with laying from the middle to their ends and glued.

The tape is pressed with a wooden roller on the whole surface so that the tape is completely glued and so that none of the surface remains unglued.

Tapes in general and tapes lined with bitumen which are laid by welding, i.e. heating with the burner, must be fitted so that complete gluing is accomplished by simultaneous even and sufficient heating of these tapes and the surface to which they are welded accompanied by careful pressing, ensuring at the same time that the heated material is not overheated, that it does not burn or that bitumen or bituminous compact is not striped from the tape insert.

Accompanying works

Accompanying works are operations which are involved in insulation works and are contractor’s obligation but are not specially referred to in the description of works.

The accompanying works are as follows:

· Professional arrangements in regard to the performance of insulation and other works on flat roofs;

· Measuring and marking in relation to the performance of insulation works in question; 

· Operations regarding the control and acceptance of the base and handover of the final insulation;

· Procurement of basic ancillary materials necessary for performance of  insulation works;

· Works on the preparation and treatment of insulation materials for their use. 

· External and internal horizontal and vertical transport of the necessary materials and equipment,

· Utilization of smaller machines and equipment necessary for insulation;

· Connecting of insulation with edge and other sheet metal, drains and other details ( unless the complicated connections which are treated separately are in question);

· Undertaking measures for  hygienic and technical protection for performance of insulation work;

· Protection from fire and other undesirable events caused by insulation works;

· Arrangement and cleaning of the building site.

The following is also considered to be accompanying works:

· Strengthening of hydro insulation;

· Complicated relations with existing sheet metal, metalwork and other building elements;

· Insulation of dilatation with special tapes and sheet metal;

· Protection of hydro insulation on coves;

· Fitting of drain between the floors and connection with sewage.

Measuring and the manner of calculation of works

Unit measures

Insulation on flat roofs are measured and calculated as wholes or per layers. The calculation in both cases is performed per 1m2. The measurement unit for various tapes which are laid along the length can be 1m. All the accompanying works are included in the price.

The manner of measurement and calculation of works

When all the insulation works are taken as a whole, they are measured per m2 and are calculated according to the actual performed and measured area of hydro insulation, where the following applies:

a) in measuring and calculation of actually made surfaces, vertical hydro insulations are calculated and added to them on all the coves whose height is up to 20 cm above the upper surface of hydro insulation protection on roofs and balconies.

b) If the surfaces of vertical hydro insulation on coves are higher than 20 cm above the upper surface of hydro insulation surface, the reminders of such heights are measured individually and calculated as vertical hydro insulations. 

c) In measuring and calculation of surfaces of hydro insulation on roofs and balconies, the penetrations through them is not deducted as well as the left openings if their individual surfaces are not larger than 3m2.

When all the layers are taken individually each with their own unit of measurement, measuring and calculation of works is performed according to the actual performed and calculated quantities of each layer wherein the penetrations and openings are nor deducted for individual surfaces less than 3m2.

Changes of standardized values

For hydro insulation

Various penetrations, openings, skylights, lying flat windows and others whose areas have size up to 3m2 are not deducted. If the openings are larger than 3m2 with the area of 3m2 they are deducted.

Note.

The contractor of insulation works is obliged to give all the necessary data for making of lower construction on which the cover lies directly. Prior to commencement of works, he has to inspect the whole lower construction, and to notify the investor and craftsman in writing about all the deviations or errors which could have effects on the works or its entirety. The final covering should commence when the lower construction is finished and able to receive the cover and when the necessary phases of sheet metal works are completed. Joints of various materials as well as connections on other constructions must be performed professionally and carefully. Special care should be taken that the required suitable declines are provided in covers whose correctness is acknowledged in the record and noted in the construction logbook. In making of flat roofs, the making of thermal insulation is envisaged as well. This layer should be protected on the upper side from penetration of the water steam from the rooms as well as from the penetration of water from above.

The access to the roof should be enabled only to the persons who perform and supervise the works. Special attention should be paid to making hydro insulation and thermal insulation. Overlaps of hydro insulation waterproof paper must be minimally 10 cm. Technical specifications specify which layers of insulation are performed under each item individually. Hydro insulation in sanitary blocks has to be erected along the walls 10 cm above the elevation of the completed floor which is involved in the price of the horizontal projection or, if envisaged otherwise, for special sanitary equipment. Special attention should be paid to making of hydro insulation around the drain and verticals. The warranty period for hydro insulation of flat roofs and other insulations must obligatorily be 10 (ten) years.

Each of the individual phases of making of the roof layers must be inspected by the supervising body and accept or refused by noting thereof in the record.

METALWORK OPERATIONS

General conditions apply for all the position of making and fitting of metalwork according to the following regulations:

The project for metalwork operations is given in the forms of schemes with requirements and conditions of the designer, whereas the contractor is obliged to make detailed workshop drawings, including the prototype if requested, and it is only after the approval from the designer is obtained that these works can commence. All the metalwork operations must be performed according to the submitted schemes and details with good iron and aluminium profiles and sheet metal according to JUS.

	· bearers NP 1
	(JUS C.B3. 131.)

	· iron “L” profiles
	(JUS C.B3. 101.)

	· iron “U” profiles
	(JUS C.B3. 140.)

	· flat iron
	(JUS C.B3. 025.; C.B3. 030.)

	· square iron
	(JUS C.B3. 024.)

	· concrete iron
	(JUS C.B3. 411.; C.B3. 021.)

	· aluminium tape and sheet metal
	(JUS C.B4. 111.; C.B4. 113.)

	· steel tubes
	(JUS C.B5. 020.; C.B5. 230.)

	· steel wires
	(JUS C.B6. 010.; C.B6. 112.)

	· steel sheet metal
	(JUS C.B4. 111.; C.B4. 113.)


Black metalwork should be made of square pipes or “L” profiles of suitable dimensions protected by suitable coatings and coloured with oil paint which is protected with varnish in the tone chosen by the designer.

Aluminium metalwork

The project of the metalwork is given in the form of schemes with the requirement and  it is only after the approval from the designer is obtained that these works can commence. The aluminium profiles are anodized in the colour determined by the designer with the thickness or depth of anodising penetration of 25 microns. The aluminium alloy must comply with the required standards (JUS C.03.100), and mechanical properties of the used material must also be in accordance with the required standards (JUS C.03.120 and JUS C.04. 120) and designer’s requirement.

Colour stability of anodising against the light must have the value above 8.

The corrosive value (stability) must be in accordance with the standards (JUS T7. 236), the contact of the oxide layer should be examined according to the standard which matches the degree 0-1 and thickness of the oxide layer of 25 microns is measured with the standards (JUS C.T7.226 and JUS C.T7.228).

In the window section, it is necessary to provide heat insulation, as defined in the project, of minimally K=1.4 W/m2K. 

The contractor is obliged to give a ten-year warranty for quality. The performed works must be excellent, without visible joints and screws. A drip should be given in all necessary places, which is not paid individually. The price involves the making of external and internal cills of anodized sheet metal where necessary according to the detail, unless otherwise provided by the project or bill of quantities. The connection flashing and surrounding construction should be sealed by polyurethane foam and durable elastic putty.

The prescribed certificates should be submitted for all metalwork.

Façade rocks should be made of anodized metal working profiles determined in the project documentation in the colour of anodizing according to the choice of the designer.. Aluminium alloy, stability of colours, corrosive value, contact of the oxide joint, the thickness of oxide joint should all be in accordance with the standards DIN17615 and DIN 4108 which are specified in the project documentation. Heat insulation of the glass phase is also specified in the project documentation.

The performed work must be well done without visible joints, screws and the like. Façade rocks must be waterproof and must have a suitable tightness for ingress of air, which must be examined at the competent institute and attest documentation must be submitted. This applies to all the positions of ordinary metal working and all the positions of façade rocks. Sound insulation of the façade rocks must also be minimally 35 dB. When designing the façade rocks, the contractor must be informed that the absolute maximum value of temperature is +40 º C, minimum temperature – 26.40 º C and maximum daily amplitude amounts to 23.30 º C. 

Glasses on the façade rocks are envisaged in the project documentation as well as the glasses of parapet parts of which the upper parapet glass should be fireproof for 90 minutes. All the profiles also have to be fireproof for 90 minutes.

The contractor is obliged to give a ten-year warranty for all the sheet metal works. The performed works must be of first class quality.

In the places where drips need to be provided, the connection part between two positions, connection part across the lateral side of partition wall, the connection between two positions under the projected angle are involved in the price of the specific position. Bearing construction, glass, finish hardware and all tiny connecting and joint elements should be calculated in the price.

Construction of façade rocks with made workshop drawings of characteristic details in the ratio of 1:1, making of the prototype of characteristic details, making of bill of quantities of the façade construction and bill of quantities of every finish hardware of the position which is open must be submitted to the designer for his approval and it is not paid individually. All the measurements should be checked on the spot and the metal working should be performed according to the given schemes in the project documentation. 

GENERAL CONDITIONS FOR PERFORMANCE OF STRUCTURAL FAÇADES AND FAÇADE METALWORK OPERATIONS

I.  ALUMINIUM AND GLASS WORKS

General conditions of aluminium and glass works

Prior to commencement of works, the contractor is obliged to check all the measurement at the building site for each individual element. The making is done according to the measurement on the structure. 

It is necessary that the designer or competent person agree with all the performing details as well as colours of the profile and types of hardware.

The offered price involves making of documentation (schemes, details), checking of measurement at the building site, making and delivery to the building site, surface protection, fitting, all the material necessary for fitting (metal anchors, aluminium flashing …) work and everything else until every individual element and all the works in question are finished. If something is unclear or ambiguous in the elaborate, the explanation from the designer has to be obtained because subsequent additions will not be accepted.

The contractor is obliged to check the bearing power of the aluminium façade elements and dimensioning of aluminium profiles according to the rules of the trade and aesthetic requirements of the project. The contractor is obliged to submit the attests and/or certificates for fitted series of profiles (elements), hardware, seals, connecting elements and the like whereby he guarantees for the quality of the materials and works.

The details of the windows and façade elements must be made in such a way that finished elements placed at framework, wings, vertical and horizontal have the biggest coefficient of passing of heat xxx W/m2K. The total c will depend on the final selection of glass. Infiltration of air and water through the joints of wings and framework must be compatible with the category of seal – special conditions according to JUS D.E9.193.

Minimal value of sound insulation should be 38 dB.

Aluminium profile should be made of alloy AlMgSi 0,5 F22, with the tolerance of dimensions and shapes according to DIN 1748. Surface protection is plasticized in RAL according to the designer’s choice and is 80 – 100 μm thick.

Aluminium profiles with interrupted heated bridge are connected with polyamide rods strengthened with glass fibers.

All the screws must be made of INOX 18/10. 

The seals EPDM of the quality according to DIN 7863 are exclusively used for glassing. It is necessary to enable undisturbed temperature work of glass in the framework. The type and the colour of the glass is determined by the designer, and the thickness of glass must satisfy the safety and structural requirements according to the rules of the trade. The glass must be harmonized with the physical characteristics of the building (heat, sound …).

 The following should be included in unit price of items: all makings, procurements, transports and fitting of the material, glassing, closing mechanism, handles, seals final treatment in the tone and colour according to the designer’s choice, all the necessary ordinary and special hardware, all the necessary work, ancillary and previous actions, such as measuring of masonry openings at the spot, making of workshop documentation with all the details which is verified by the designer before it is made, cleaning of rust, protective and anti-corrosive coating and the like and attest documentation, until the complete functional finishing of each individual item, including the cleaning after the finishing and during the performance of works, unless otherwise provided in the description of the item. 

All the items envisaged for dry fitting

It involves making of everything mentioned in the items with rubber seals on the connection of the door wing and doorpost or with lowering seal on the connection of the floor and door wing.

For items with mechanic opening/closing, the mechanism should be included in the price, all in accordance with the description of the item. 

All the items must satisfy the conditions related to noise protection or minimally Rw-32 dB unless otherwise provided in the description of the item.

For all the items the door – carpentry, fire metal working, black metal working, aluminum metal working – the procurement, delivery and fitting of the system of locking with master key, all as agreed with the user, should be included in the price.

For all the items relating to doors – carpentry, fire metal working, black metal working, aluminum metal working – the procurement or making in the workshop can start exclusively after measuring and checking of dimensions at the building site.

II. Aluminium façade – general conditions

Reference profiles are façade series SCHÜCO FW 50+ SG, windows in the façade SCHÜCO Royal S 102 SK. It is possible to offer alternative profiles and hardware but that should be mentioned in the tender.

The façade is made of system of self-bearing aluminium horizontal and vertical rectangular profiles which ensure interruption of the thermal bridge. The system of profile is constructed in the way that the planes for draining of condensate in the horizontal and vertical are situated at the different levels. The condensates which can potentially emerge is drained from horizontal aluminium profile (which is situated at the higher level) into the vertical aluminium profile (situated at the lower level) and then it is drained further in the controlled manner. All the seals on the façade are of EPDM according to DIN 7863.

The visible width of aluminium vertical and horizontal profiles is 50 mm, and the depth depends on the structural and technical needs as well as of the requirements posed by the construction physics and is determined by a structural engineer. Along the vertical on the external side, there is an aluminium covering hat of delta profile (see the submitted crossings), whereas there are no covering hat horizontally but only a visible horizontal joint which is up to 20 mm wide and is filled with seal or UV resistant silicone. On joints of horizontal and vertical aluminium profiles, vulcanized rubber framework should be obligatorily used for glassing from the interior side of glass.

Grooves in horizontal and vertical aluminium profile are inter-connected and they enable airing of each glassed field over the all four angles. The tenderer will describe the tendered construction in the tender and support it with the drawings.

When looking from the outside, the visual difference between fixed glassed fields and fields which have a window wing cannot be seen.

The façade items are anchored with aluminium or steel zinc anchors and anchor screws into the concrete. Steel anchors must be protected against corrosion and without direct connection with aluminium so that galvanic deterioration of metal is avoided. The material for making of such anchors is construction steel of the quality and composition Č.0361 – Č.0371. The construction of metal anchors ensures noiseless dilatation of aluminium façade and satisfies construction conditions. Fastening of metal anchors on the concrete construction is performed with steel INOX dowels in the dimensions which can endure all the loading which is to occur.  Each metal anchor enables adjustment of the façade of at least ±25 mm in all three spatial axis.

Overlap of all insulation folios (at least 100 mm) should be performed on the structure with mechanical strengthening and necessary heat insulation. The contractor is obliged to properly choose all the insulation materials on the interior and exterior side of the façade and should be able to prove it.

Glassing:

It is performed with IZO glass of the type according to the designer’s choice. In the exterior parapet, the depth of glass should be in accordance with the requirement of civil engineering physics. The contractor is obliged to envisage the thickness of glass according to the size of glassed fields and manner of work.

Surface protection:

All the aluminium profiles are plasticized according to RAL in the finishing process according to the designer’s choice. Before plasticization of aluminium profile commences, the contractor is obliged to give the samples of aluminium profiles to the designers so that they can inspect and approve them.

IMPORTANT

Before plasticization of aluminium profiles, it is necessary to perform all the works on them (drilling, cuttings, incisions and the like), so as to prevent emerging new spots on which corrosion may occur after plasticization.

Thermal insulation:

Uf ≤ 1.8 W/m² K 

Miscellaneous:

The contractor is obliged to give all the workshop drawings, characteristic details and details regarding the connections of the façade to the structure to the designer so that he can inspect and approve them. The way of fastening and making of flashing must be visible in the details. After the works on the façade is finished, the contractor is obliged to give to the designer one sample of the last version of operational workshop documentation.

CARPENTRY WORKS
All the carpentry should be done according to the submitted schemes and details regarding the carpentry which should be of dry first class timber cut in winter without cracks and distinctive knots. The carpentry should be done as defined in the description and schemes. The type of wood is specified in the bill of quantities and schemes. 

· Fir wood timber – cut  (JUS D. C1. 041)

· Pine wood timber . cut (JUS D. C1. 040)

· Oak wood timber – cut (JUS D. C1. 021)

· Beech wood timber – cut (JUS D. C1. 022)

· Matchboarding (JUS D.C1.041)

· Plywood (JUS D.C5.011)

· Masonite (JUS D.C5.022)

· Core board (JUS D.C5.030)

· Ply (JUS D.C5.020)

The carpenter is obliged to make a drawing in the drawing scale 1:1 and to submit it to the designer for his approval. He is also obliged to make a prototype and it is only after the approval of the designer and supervising body is obtained that the making of the quantities from the bill of quantities can commence.

The carpentry must be made according to the schemes, details and description. The surfaces must be treated smoothly and ground in the way that the traces of the tools are not visible. Before making in the workshop, the measurement at the building site must be checked and taken.

Dry and prefabricated doors are fitted with blind frame of excellent cut fir wood timber or spruce which is dried to the optimal humidity 10 +2%.

Dimensions of constructive elements are adjusted to maximal loading and most unfavourable conditions of exploitation.

Angular parts of the wings are made as oblique clash with mini teeth.

All the joints are glued with two-component PVA and the glue which gives the joints great hardness and durability in the conditions of exploitation.

When interior openings - doors are made it is necessary to abide to the provisions of the required standard (for interior openings JUS D.E.1020-040 and JUS D.N6.020.).

Deviations from the provisions of standards regarding dimensions and details can be allowed under the condition that the contractor gives credible proofs that the product of the same or better quality than the quality which is guaranteed by the standards is provided.

The proofs must be obtained from national institution registered for such activity.

When the quality of carpentry is assessed, the provisions of the standards (JUS D.E1.011 and D.E1. 012) should be observed.

When suppleness of carpentry is examined, it is also necessary to observe the standards (JUS D.E8.193 and D.E8. 235).

The door frames should be made of hard or soft wood processed according to the description of the item-position.

Fastening should be performed with suitable screws and wooden plugs at the places where the heads of the screws are situated. 

Blind frame is made of envisaged wood, it is fastened to the wall on four or more places depending on the height of the position from both sides.

All the joints of carpentry to the wall must be sealed. Rubber or plastic sealing tapes must be fitted on all the doors between the wings and frames.

Entrance door must satisfy insulation power from noise between 30 and 34 dB.

The door hardware is of the first class quality and is made according to the standard required by the bill of quantity.

The lock, doorknobs for opening and closing the door are according to the description of the item.

In addition to the door, it is necessary to make rubber fenders, which is calculated in the price.

The price involves all the necessary incisions and fitting of bars if it is required in the project, regardless of the size, and the bars are delivered by the fitter if it is defined in the project.

The price involves all the described works according to the given description /frame, wings, glass, colouring, frame and others).

The checking on the spot should be carried out prior to commencement of works. 

B. Material

B.1.  The beating steel construction is made of the basic material which must comply with JUS-u C.B0. 500 /1998, i.e. according to the suitable DIN 171000/1980. Steel of better chemical and mechanical properties than the ones prescribed in the project documentation can be fitted in the construction without any changes of the prescribed dimensions of elements of the bearing steel construction.

B.2.  It is forbidden to use double planked sheet metal. Examination of double planking is performed by applying an ultra sound over the perimeter of the board. 

B.3.  The quality of the screws, bolts washers must comply with JUS M.B1.023 and JUS M.B1.028 and suitable DIN-u 267. Generally, the screws are of 5.8 hardness unless otherwise provided in drawings, structural analysis and other documentation.

B 4. Additional material for welded steel constructions (electrodes) must comply with JUS C.H3. 011 or suitable DIN 1913.

C.  Project loadings and allowed stresses

C.1.  Project loading

C.1.1.  Basic loading

C.1.1.1. Permanent loading

L.1.  Own weight of bearing steel structure, stair landing, fences, access paths and step irons

L.2.  Own weight of electrical equipment.

L.3.  Own weight of aerials and equipment for their binding 

L.4.  Forces of pre-stressing of ropes

L.5.  Effects of projected movement of supports

C.1.1.2.  Variable loadings

L.6.  The weight of movable construction parts: appliances, electrical equipment, aerials and mirrors

L.7.  Weight of devices for control, maintenance and fitting

L.8.  Forces of straining which change in dependence of external conditions (it refers to wire aerials spread between the steel construction for holding of aerials)

L.9. Wind  

C.1.2.  Additional loadings

L.10.  Weight of ice

L.11.  Loading of construction frosted by wind

L.12.  Loading caused by snow

L.13.  Loading of step irons and access paths

L.14.  Concentrated loadings on horizontal rods

L.15.  Particular loadings e.g. of supporting scaffolds, mantling and dismantling step iron

L.16.  Effects of heat

C.1.3. Extraordinary loadings

L.17.  conditions in mantling and dismantling, in repairs, extension

L.18.  Wind in extraordinary circumstances 

L.18.  Undesirable movement of support

L.19.  Earthquake

C.2.  Allowed stresses

Calculation of bearing steel construction is performed by the method of elasticity for dimensioning by the method of allowed stress. 

C.3.  Allowed stresses for bearings and anchors must comply with JUS U.E7. 131, which simultaneously complies with DIN 18800.  

D. Mandatory form of elements of steel construction

D.1.  Screws of hardness class 5.8. (DIN 267)

The form of screws is according to JUS-M. B1.066. and DIN 7990

The form of nuts is according JUS M. B1.600. and DIN 555

The form of washers is according to JUS M. B2.015. and DIN 7989 

                                      according to  JUS M. B2.031. and DIN-u 434 

                                      according to JUS M. B2.032. and DIN-u 435

It is not allowed to use bolts whose stem penetrates the package of constructive elements

Obligations of the contractor for the technical inspection of the structure

F1. Obtaining of the following attest of material:

F1.1. basic material for making of steel construction of the guaranteed chemical and mechanical properties.

The attests must contain the following data: the charge and assortment they refer to, the standards and qualities which are mandatory according to the project documentation, prescribed and actual values of chemical and mechanical properties of materials,

F1.2. Screws, nut and washers (regular and of high value)

F1.3. Electrode for manual and semi-automatic welding,

F1.4. Powder for semi-automatic welding

F1.6. Paints for anti-corrosive protection

F2.  Obtaining of certificates on passed periodical examination of the attested welders.

F3. Obtaining the elaborate of the visual and radio graphic control of the joints welded in   angular and abutting way. 

(The elaborate must contain the following: the drawings of the controlled joints and assessments of the controlled joints with identifications of errors in the joints).

F4. Obtaining of elaborate of geodesic control of the fitted steel construction in vertical and horizontal planes. 

F5. Obtaining of attest documentation for other materials and other documentation significant for quality and stability of construction.

G. Conditions and guidelines for making and fitting of steel construction

G1. The contractor is obliged to perform all the woks according to the project documentation with careful and daily monitoring by supervising body.

G2.  For installation of steel construction, the contractor is obliged to make a project for installation and submit it for the revision in order to obtain an approval from the supervising body, the designer and the investor. Deviations in the sequence of the fitting of elements are not allowed. The construction must be stable in all directions during the mounting with full responsibility of the contractor.

G.3.  The making of steel construction can be done only by the person who is qualified for performance of such kinds of works, who must prove his qualifications with the list of successfully accomplished similar jobs, the list of the tools at disposal and machines and the list of professional personnel.

G.4. Before commencement of works on making of steel construction, the contractor is obliged to get acquainted in details with technical documentation and to notify the investor of all the deficiencies in the documentation which may be noticed so that he could eliminate them through the project firm in timely manner. Deviations from the project documentation without written consent of the investor are not allowed.

G.5. The material obtained from the manufacturer of steel must:

G.5.1. be marked with the colour in regard to the dimensions

G.5.2.  must have the imprinted number of charge and the number of position according to the order. It is only by these marks that the connection between the ordered material and the attest can be established.   

G.6.  The contractor must not apply any material without the suitable attest. When some positions from procured plates of sheet metal of a larger size are cut, for all the positions which form bearable parts of construction, the number of imprinted charge and order positions must be transferred to individual positions. The positions which are tailored from one order position must be visible in the contractor’s construction logbook.

G.7. All the records on material, starting from procurement to installation, must be carefully kept and is submitted as the document when the construction is delivered.. The construction must not be accepted without this document.

G.8.  When the construction is made in the workshop, the contractor must fulfil the requirements of the law, regulations and standards and other technical norms (item A of these conditions), which apply for the type of construction which is being made such as: 

G.8.1. Cutting of the edges of lamellas must be straighten out by grinding and the edges must be «downthrown», 

G.8.2.  after the welding, the welded elements must have the projected shape and flat surface,

G.8.3.  The holes for screw of high value must be drilled and not pierced whereas for the screws of the hardness class 5.8. can be pierced for the thickness of metal-sheet up to d-8mm.

G.8.4.  Bolt stems must not penetrate into the package of constructive elements. The lengths of bolts should be ordered for each individual connection, according to the thickness of package of constructive elements. The contractor is obliged to make a specification of the connecting material.

G.8.6.  The contractor is obliged to organize and carry out a constant inspection in all the phases of manufacturing and installation, and especially in regard of welded constructions.

G.9.  The contractor is obliged to:

G.9.1.  Enable the supervising body to do undisturbed inspection of the construction,

G.9.2.   provide the supervising body with a place for work,

G.9.3.   give the supervising body the necessary tools and workforce for checking of dimensions, quality of the construction and the others.

G.10. The supervising body of the investor reserves the right to inspect the finished elements ready for acceptance and delivery only after the inspection authority of the investor do the inspection and make the report thereof.

G.11. All the deviations from the finished elements are entered in the record of acceptance and the list of the whole construction documentation is given (potential changes in the project, attests of the material, attests of the welders, records and sketches of tailoring individual positions from the ordered sheet metals, findings of the investor’s inspection authorities, inspection of the supervising body, copies of construction logs and others).

G.12. Transport of the finished construction to the building site can be done only after the supervising body is assured that the construction is completely made according to the project documentation and valid regulations and standards (item A of these conditions) and is provided with the accompanying documentation - the supervising body gives a permission for transport of the construction in writing.

H.  The delivery of the steel construction

H.1.  The manufacturer of the steel construction must mark with large indications all the sets, extensions and couplings before the delivery thereof. These indications must be compatible with the indications from the project documentation and serve for the subsequent proper installation of construction at the building site.

H.2.  With the delivery of steel construction, the contractor also delivers means of connecting. Means of connecting must be neatly packed in the solid container and sorted according to the type and dimensions.

I.  Installation of the steel construction

1.1.  The installation of the steel construction can be done only by a specialized firm which has a sufficient number of specialized personnel, necessary mechanization and tools. Prior to commencement of works, the fitter must prove his eligibility.

1.2.  The manufacturer of steel construction is obliged to eliminate at his cost all the deficiencies and potential inconsistencies found at the time of fitting and caused by his fault.  

1.3. During the works on fitting of the steel construction, the contractor must observe and carry out all the regulations mentioned in item A of these conditions, especially the provisions of the rule book from item A.7. of these conditions.

1.4. Prior to commencement of works, the fitter must be acquainted in details with the properties of the construction, and after that he must make the fitting project (see item G of these conditions). The fitting project must be approved by the designer and investor’s supervising body.

The project must contain:

1.4.1. The sequence of installation of assembled objects,

1.4.2. The list of necessary tools and mechanization,

1.4.3. The list of necessary workforce,

1.4.4. The time line of the fitting.

1.5.  When the installation project is made, the sequence of fitting of the individual assembled objects must be in accordance with the principle that:

1.5.1.  The installed part of construction is always stable,

1.5.2.  the installation of the plant equipment is enabled.

1.6.  The fitter organizes his own controlling team who checks: 

1.6.1.  Consistency in carrying out of the accepted project for fitting of construction,

1.6.2.  Regularity of fitting of construction,

1.6.3.  Carrying out of protective measures at work.

1.7.  The supervising body of the investor performs the supervision over the fitting of steel construction.

1.8.  The fitter must provide the supervising body with enough time and must make sure that the necessary number of workers and tools are available for checking of the regularity of fitted construction.

J.  Anti-corrosive protection of the bearing steel construction
J.1.  The protection of the steel construction from corrosion commences in the workshop and consists of:

J.1.1.  Preparation of the surface,

J.1.2. Applying of the primer.

J.2. The preparation of the surface of steel construction must comply with the provisions from item A.8. of these conditions. As a rule, it is performed with the abrasive jet of the quality up to 2 ½ STS 053900. In dependence of the equipment in the workshop, the preparation can be carried out immediately before the material is brought into the workshop and after the making of workshop assembly is completed. 

J.3. Before cleaning and dusting, the surfaces of steel elements must be protected either by previous protection or immediately by the primer coating, within 8 (eight) hours at the latest.

J.4.  Before steel construction is installed, care must be taken that the surfaces which are covered with suspenders are provided with the second coating so that all the parts of installed construction can have the same degree of protection.

J.5.  The prescribed degree of protection of the steel construction is based on chlorine – caoutchouc and is performed according to the following system: TWO PRIMER PROTECTIVE COATINGS +TWO COVERING COATINGS.

J.5.1. Colour shop primer Huplate 1350 AB, or Primer SW Cod 3721.3701.W (if necessary, it is not obligatory), 

J.5.2. Hlorven minium COD 3441.3763......1 x 40 microns 

J.5.3. Silkarena COD 3473.7501.....50 + 100 microns 

J.5.4. Hlorven COD 3446.5122......min. 30 microns

The contractor can propose his own system of protection, but it must satisfy the conditions prescribed in item J.5., in other words, the system must be compatible with special conditions of the investor or the given project plan.

J.5. The craftsman who does anti-corrosive protection must provide optimal conditions for storage and application of the selected coatings at the building site, all in accordance with the submitted manufacturer’s guidelines and attests for the chosen anti-corrosive coatings.

PAINTING WORKS

All the necessary materials for preparations of various colours, coatings and mixtures, as well as final colours and coatings prepared in the factory which will be used for painting and works must be of high quality and must completely be compatible with provisions of JUS for these kinds of works: JUS C1.001. and the others.

The traces of brush must not be visible on the coloured surfaces and spots and unevenness must not exist. The shade must be even. The coloured surfaces must not be wiped or peeled.

The lines must have the same width along the whole length.

The used wallpapers and the glues used and the means for straightening the surface of the wall must be of the first class quality. The connections on the finished surfaces must not be visible. If the wallpapers with patterns are used, they must be properly adjusted so that the patterns fit. The extensions of the wall paper tape along the height of the wall are not allowed.

Skirting moldings adjoining the walls must be put after the finishing painting or gluing of wallpapers on walls.

The calculation is done completely in accordance with the provisions of existing norms in civil engineering for these kinds of works.

All the necessary material, work, tools, scaffolds, interior and exterior transport and all accompanying costs are calculated in the prices for measurement unit.

Coatings of walls plaster and concrete

The inspection of hardness of the base: The inspection of hardness of the surface such as tapping with a hammer for detection of potential hollow spots should be calculated in the unit prices. This includes wetting with water until the surface is saturated and exposal to the mechanical strain – the wetted spots must not be softer than the dry surface.

Inspection of hardness of the surface: The inspection of dispersal of surface layers should be calculated in the unit prices.

The inspection of adhesion: The inspection of adhesion of coatings and similar applications should be calculated in the unit prices by taking the grid pattern according to DIN 53151. 

Determining the deficiencies: Prior to commencement of works, the contractor must check whether there are any deficiencies on the base, and the condition of surfaces will be noted in the record.

Preparation of the base: The base must be dry, without dirt, dust oil and grease.

Technical directions: All technical directions for performance of work issued by the manufacturer should be used.

Protective measures at work: During the performance of works, protective goggles and protective gloves should be worn. The material must not reach underground and surface waters.

Covering of construction elements: The protection of all nearby construction parts such as doors, windows linings, floors stairways and the like, by careful covering and taping with suitable materials, should be calculated in the unit prices. After the work is finished, all the dirt on the other construction elements such as ceramic tiles, floors and metal elements should be removed if there is any.

Elimination of deficiencies: A general contractor should eliminate the determined deficiencies on previous works whereas the deficiencies on the current work should be eliminated by the craftsman who does the painting and coloring works.

Abiding to the prescribed period of drying: When the agent for deep impregnation which contains solvents is applied, it needs two days to dry and it is only after the eoveroverlapse of this period that the heat insulation can be fitted.

Equality of quality: The quality of works on all the surfaces which are treated should be equal. 

Conditions of work with the material: Manufacturer’s technical directions should be strictly observed. In works with 2 or multi component material on the basis of reaction resins, the manufacturer’s directions regarding minimal temperatures, minimal humidity of air, content of moisture in the base and duration of work with the material should be strictly observed. In all the materials, the minimal temperatures must not be lower than specified. The application of materials is suspended when the temperature falls below the temperature of dew point. The deadlines for subsequent treatment of mineral material for repairs must be observed unconditionally. In working with the material, the specified time of drying must be observed. Care should be taken of necessary protection of the applied materials from surface moisture. Additional works (such as removal by sanding) performed due to disregarding the provisions previously mentioned will be borne by the contractor. Each phase is accepted by making a note thereof in the record.

Scope of works:

Before submitting the tender, the contractor has to be well informed on the scope of works which are to be performed as well as of conditions on the location. The objections regarding the envisaged performance of works are to be submitted to the client together with documentation. 

LOWERED CEILINGS

The construction of lowered ceiling is done according to the designer’s choice on the height defined in the project. The system of hanging of plates is done according to the catalogue and directions of the selected manufacturer of the lowered ceiling, which enables undisturbed removal of plates for the access to the existing installations and refitting of the said. 

All the openings of installations, sound and lighting objects are edged with aesthetic angular garnishes. The exact arrangement as well as the manner and direction of connection of plates will be subsequently determined according to the designer’s request, unless otherwise provided in the project.

The price includes the scaffold for installation of the ceiling, regardless of height, bearing construction for lamps and fine regulation of lamps over the ceiling and all the necessary incisions for fitting of the finishing installation devices.

The material for suspension should be processed with screws and steel dowels, not with shooting. Regulation suspension must be used. If the regulation is done over the suspension wires, the ends must be secured with shackles. 

Work on coordination with other craftsmen is calculated in the price. The calculation is done per 1m2 of the horizontal projection of the fitted ceiling (lamps and other openings are not deducted) and all according to the given description and designer’s requirements.

CERAMIC WORKS

All the ceramic works should be performed in the professional manner with the suitable qualified work force, with material of good quality and necessary means for work, all according to the project, details and directions of the designer and in accordance with the provisions of the following regulations and rulebooks: 

Rulebook on technical measures and conditions for finishing works in construction of buildings (Official Gazette of SFR Yugoslavia No. 49/70). The used material must be of high quality of class A, and should completely comply with provisions of valid regulations as well as the following standards: 

· For ceramic tiles: JUS B.D1.300 to B.D3.050, U.F2.011.

· For plasters: JUS U.M2. 010 and U.M2.012

The choice of colour and pattern of tiles is done by the designer with the consent of the investor unless otherwise provided and specified in the specific descriptions of some items. The height of tiling on vertical surfaces is determined in the project.

The calculation of the surface is done per a m2 of the actually tiled surface, all according to the provisions of average norms in civil engineering for ceramic works.

All the necessary material, work, tools, all kinds of transport, scaffolds, and all other expenses which emerge indirectly along with the main works are calculated in the price.

LAYING IN THE CEMENT PLASTER

Only the material of fine quality is used. Before laying, the walls should be sprinkled with injection plaster in the ratio of 1:2. The tiles should be soaked in water 24 hours before laying. The plaster should be put in the middle of the tile in the ratio 1:3 and then it should be pressed on the wall so that the tile is connected to the wall in the middle, whereas the rest of the space must remain unfilled. Plastic distancers 2 mm thick are fitted on horizontal and vertical joints unless different joint is requested. When one row is laid, the tiles should be splashed with cement plaster so that all the empty spaces are filled between the tiles and the wall.

Thereafter, the whole wall should be washed with water which is done after each laid row. When the tiling is over, and after the splashing, the joint openings should be cleaned with the pointed object and the remainder of the plaster should be washed form the tiles. After the whole surface is laid, tile grout should be applied and after that, the cleaning with the sponge should be carried out. Before tile grout is applied, the removal of the distancers should be carried out. The joint openings should be filled according to the designer’s request. The size of the joint openings is in accordance with the designer’s request.

LAYING IN THE GLUE

On finished walls which must be completely flat, the surface is wetted and the layer of glue is applied on the whole surface. The tiles should be previously submerged in the water for 2 hours.. The rest of the glue is washed from the tiles with water before it dries. Dimension of joint openings and tile grout is in accordance with the designer’s choice. The sealing of the joint openings is the same as with the cement plaster.

The commencement of laying of the tiles should be agreed upon with the designer.

LAYING OF FLOOR CERAMIC

In the places where there are drains, the floor must be in declining condition and in the rooms where there are no drains the floor must be completely horizontal. All the finishing where the tiles/ plates intersect (around the drain, angles, pipes and others) it is necessary to grind the edges.

After laying, filling of joint openings must be done (joint openings must be 100% filled in the way determined by the designer). The floor must be cleaned.

All the finishing works should be protected with the sawdust before painting works and after these works are finished, the sawdust should be cleaned and removed, which is calculated in the price.

All the operations should be done according to the provisions of standards (JUS B.D1. 300-301). The attests on the quality of the product for used materials should be submitted.

STONE WORKS

All the stone works should be performed professionally by qualified work force with the use of high quality material and the necessary tools, machines according to the project, details, designer’s guidelines and in according to the following regulations and rulebook:

Rulebook on technical measures and conditions for finishing works in construction of buildings (Official Gazette of SFR Yugoslavia No. 49/70). The used material must be of high quality and should be completely compatible with the provisions of the valid regulations, as well as with the following standards:

· Lining with stone plates: JUS U.F7.010..

· Stone: JUS.B.B0. 001 do B.B6. 020 do B.B6 020

· Plaster: JUS.U.M2.010 i U.M2. 012.

The selection of the type of stone, size of stone plates and thickness as well as the manner of laying are determined in the items of the bill of quantities which is the integral part of the project documentation.

Making of holes and openings in the stone plates will be done mechanically by using of suitable means. The joints of the stone plates must be precisely done. The joining plaster must be made of high quality cement and suitable sand, with optional use of injector for binding, plasticizer and the like, according to the need. The sand for grouting must be washed, composed of granules with the biggest grain of 6 mm. The water must not have aggressive ingredients which could have negative effect on lining, ingredients of plaster or metal parts with which the joining of the lining is done. 

The stone which is used must be healthy and firm, it must not come from surface zones of finding and must not be in decomposing condition and there must not be visible holes or cracks.

The surfaces which are polished must be even, polished or grinded and even on the whole surface.

The stone is built-in in the external spaces and parts of the structure which is exposed to the effect of weather conditions. The place of the finding should be in the same climate zone in which the structure is built. This stone must be resistant to atmospheric effects and it especially must be resistant to frost, which has to be proved by the attests before it is built-in.

The stone which is built-in in the places which are exposed to wearing such as floors, stairways, must have favourable coefficient of wearing, which has to be proved by the attests before it is built-in.

The stone plates must be precisely cut, in accordance with the previously made specification and plating plans and detailed drawings, which is the obligation of the craftsman who does the floor works. The edges of stone which will be visible after the building-in must be sharp or rounded, as envisaged in the details and drawings, and the visible surfaces must not be wavy.

The quantity of works is calculated by measuring the actual performed works and according to the measurement unit for each individual item.

The prices of works involve the procurement and delivery of material to the building site, salaries for work and individual costs such as the work of the machines, the use of tools, transport, all the necessary scaffolds and supports, removal of all the dumps from the building site, repair and replacement of damaged parts and grinding and making of all the openings and holes for various kinds of installations and fittings in the stone surfaces.

When the type of stone for laying and lining is chosen, it is necessary to select the stone and the manner of fitting which will prevent or diminish damaging effects on the surface, such as:

a) For external lining: the ability to withhold atmospheric precipitations, changes of temperature and duration of exposing to the sun and various mechanical effects;

b) For internal lining: wearing and impacts, harmful evaporations and the like.

The properties of stone are proved by the attest which is prescribed by the standard (JUS B.B3. 200). 

The thickness of stone, type and colour of stone and dimension of plates is determined by the designer.

The plaster for laying of stone must be made of the mixture of cement and sand. The cement must be compatible with the provisions of the standards. For closing of joints, some tested agents for attainment of greater waterproofness may be added to the plaster if it is necessary for internal linings.

The sand must be washed and must have suitable granule composition. The works are performed by specialized firms for such operations.

Before the commencement of works, the contractor is obliged to check whether the measures of the surface are correct, the quality of the surface, potential inclinations and others. 

Stone plates must be without damaged edges of minimal joint openings.

All the cutting and treatment of the penetration is calculated in the price per 1m2. Plinth should be made of the same stone of 10 cm in height.

The thickness of the plinth plate is 1 cm. The plinth should be placed in cement plaster.

The contractor is obliged to protect the performed works until acceptance thereof. The floors should be protected by gypsum compact which needs to be removed before the handover so that the structure can be handed over to the client in completely clean condition.

DOUBLE FLOORS

In dependence of the request of the client and the requirement of standards, installation of double floors is done of the 600 x 600 mm elements from the program «Lindner». The floor elements are made of pressed chipboard.

The plates of double floors are installed on terminals which are fastened to the floor with special glue and with screws it is necessary. The terminals are made of a base, a winding stem and a bearing nut on which PVC base is placed. Sealing tapes are placed along the walls and a concrete base is smeared with special anti-dust coating.

Various kinds of floor cover such as textile, plastic and rubber can be put on such floors.

PARQUETRY WORKS

Surface treatment involves 2 grindings of the selected parquet unless otherwise defined in the project. In addition of grinding of the selected parquet, the treatment of surface also includes cleaning and varnishing with colorless varnish for three times, unless otherwise specified in the project.

The parquet should be evenly 1-1.5 cm distant from the wall which depends on the dimensions of the room.

Moldings, specified in the bill of quantities, should be put along the walls, they should be straight and should adhere to wall well and they should hide the gap between the wall and the parquet. 

In addition to the description and these conditions, the unity price of each item of this bill of quantities should involve the following, which is not paid individually:

· Procurement and storage of the material at the building site;

· Preparation of material and lifting to the place of work;

· Procurement and maintenance of the tools necessary for work and the like;

· Protection at work:

· Insulation next to the walls with mineral wool;

· Previous cleaning of base from dirt and stains;

· Procurement and hiding of profiled rods along the wall;

· Scraping, cleaning and varnishing of parquet;

· Repairs of all the damages to the other works caused by inadvertency, carelessness or by own bad performance;

· Cleaning of the room of litter after the job is done and the like.

Measures and calculation of the works executed should be performed according to proper measurement unit and in the way described in each item given in the bill of quantity.

All the used material must be of high quality, thus the contractor is obliged to submit suitable attests and to provide warranties for all executed works involved in construction (Official Gazette of SFR Yugoslavia No. 49/70).

The contractor is obliged to calculate in the unit prices of individual works of this bill of quantities the costs of prototype samples and test samples for some positions defined in the bill of quantities and all these will not be paid individually. The scope and type of samples are chosen by the designer. The warranty period for executed works is two years as of the day of technical acceptance of the structure. 

RUBBER AND PLASTIC FLOORS

Rubber and plastic floor is laid on the surface which must be completely dry and clean. The material which is laid needs to be tailored, laid to be spread and then glued with the glue of high quality according to the requirements of the manufacturer of the product.

Prior to laying of floor, it is necessary to put standard angular profile which lifts the floor at the places where the floor meets the wall, unless otherwise provided in the project. The height of cove is 15 cm, which is involved in the price.

Everything should be done according to the given details.

Joint openings must be minimal, welded with the electrode in the colour or at the choice.

Until the work is done, the floors should be protected by thick PVC folio. Before technical acceptance, the folio should be lifted, the floors should be cleaned and protected with a coating in accordance with manufacturer’s guidelines.

The price involves all the cutting around the pipe and the appliance with good finishing of cut place, all in accordance with the requirement of supervising body and the designer.

It is paid per a m2 of horizontal projection without the right to extend the surface of the cove which should be calculated in the price.

The contractor is obliged to calculate in unit prices costs of prototype samples which will not be paid individually. The contractor is obliged to do the volume and type of work completely according to the designer’s request.   

Prior to commencement of work, the contractor is obliged to determine the humidity of the base by measuring, which should be noted in the construction logbook, and he must not do the works if the humidity of the base is not within the limits allowed according to the manufacturer’s guideline for the selected product.

FAÇADE WORKS

The treatment of external walls of the building - façade – includes applying two layers. The first and basic layer (ground) is applied over the surface which is treated and it must be clean, must have certain hardness and must be hoarse enough so that the permanent connection between the basic layer and the treated surface is enabled, and the top layer must be permanently bound to the basic one.

Before the basic layer is applied, all the wires (for wall plating, girders and stanchions) should be removed so that the transferring of corrosion to the top layer, which can cause stains, is avoided.

If the bill of quantities envisage some other façade such as ventilated façade, laying of sub-construction is necessary in accordance with the manufacturer’s guidelines as well as all the layers which are placed on the treated surface which come before the basic layer.

All the treated surfaces must be completely even and vertical or horizontal, oblique or rounded where necessary.

The calculation is done for actually treated surfaces. All the openings are deducted, and treatment of cills, views and vertical treatment around façade openings are calculated individually per 1 m in ventilated facades.          
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